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CONSERVED ESCHERICHIA COLI IMMUNOGENS

TECHNICAL FIELD

This invention relates to immunisation against pathogenic Escherichia coli strains.

BACKGROUND ART

E.coli strains have traditionally been classified as either commensal or pathogenic, and
pathogenic strains are then sub-classified as intestinal or extraintestinal strains. Pathogenic E.coli
are discussed in more detail in reference 1, and fall into a number of different pathotypes i.e. a
group of E.coli strains that cause a common disease using a common set of virulence factors.
Pathotyping of strains is a routine technique that can be performed genotypically or

phenotypically. One recent genotype-based pathotyping method [2] uses a DNA microarray.

Among intestinal strains at least six well-described pathotypes are known: enteropathogenic
(EPEC), enterohaemorrhagic (EHEC), enteroaggregative (EAEC), enteroinvasive (EIEC),
enterotoxigenic (ETEC) and diffusely adherent (DAEC).

The extraintestinal pathogenic strains (or ‘EXPEC’ strains [3,4]) of E.coli include uropathogenic
(UPEC) strains, neonatal meningitis (NMEC) strains, and septicemia-associated strains
(SEPEC). ExPEC is the most common cause of urinary tract infections and one of the leading
causes of neonatal meningitis and neonatal sepsis in humans, which can lead to serious
complications and death. Other types of extraintestinal infections include osteomyelitis,
pulmonary, intra-abdominal, soft tissue, and intravascular device-associated infections. Another
EXPEC pathotype outside humans is avian pathogenic (APEC), causing extraintestinal infections

in poultry.

Most previous EXPEC vaccines have been based on cell lysates or on cellular structures.
SOLCOUROVAC™ includes ten different heat-killed bacteria including six EXPEC strains.
URO-VAXOM™ is an oral tablet vaccine containing lyophilised bacterial lysates of 18 selected
E.coli strains. Baxter Vaccines developed a UTI vaccine based on pili from 6 to 10 different
strains. MedImmune developed a product called MEDI 516 based on the FimH adhesin complex.
In contrast, references 5 and 6 disclose specific immunogens from EXPEC strains that can be

used as the basis of defined vaccines against both NMEC and UPEC strains.

However, there remains a need for providing a vaccine that protects agaiﬁst a broad spectrum of
intestinal and extraintestinal E. coli strains. FE. coli is a versatile microorganism with an
improved ability to adapt to new niches and to cause a broad spectrum of disease. Fitness,
virulence and colonization factors can change in order to allow the microorganism to adapt to
difterent tissues and hosts. Therefore, potential antigens are subject to high selective pressure

and, as a result, may have sequence variability among different strains.
-
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The database of genomes available at ncbi.nlm.nih.gov under genomes listed twenty one
pathogenic and non-pathogenic E. coli genomes with as few as 4,126 proteins to as many as
5,339 proteins. However, such listings do not identify which are conserved across a significant
fraction of the pathogenic E. coli, what are the conserved regions in the proteins that are so
conserved, or which proteins among the thousands of potential proteins can be used in a vaccine
to produce a sufficient immune response to protect against pathogenic E. coli which requires

screening large numbers of proteins to identify the best candidates.

It is an object of the invention to provide further and better antigens for use in immunisation
against pathogenic F.coli strains, and more particularly against intestinal pathotypes (e.g. EAEC,
EIEC, EPEC and ETEC strains) as well as ExPEC pathotypes.

DISCLOSURE OF THE INVENTION

One of the many antigens disclosed in reference 5 is annotated as ‘orf353” (SEQ IDs 705 & 706
therein), which is also known as: ‘orf236’ from E. coli NMEC strain IHE3034, ‘c0368° from E. coli
strain CFT073 and ecp_0248 from E. coli strain 536. Another such antigen disclosed in reference
5 is annotated as Bacterial Ig-like domain (grodp 1) protein (also as ‘orf405’, SEQ IDs 809 & 810),
which is also known as: ‘orf284’ from E. coli NMEC strain IHE3034, ‘c0415’ from E. coli strain
CFTO073 and ecp_0367 from E. coli strain 536. Yet another such antigen disclosed in reference 5
is annotated as Flu antigen 43 protein (also as ‘orf1364°, SEQ IDs 2727 & 2728), which is also
known as: ‘orf1 109’ from E. coli NMEC strain IHE3034, ‘c1273’ from E. coli strain CFT073 and
ecp_3009 from E. coli strain 536. Yet another such antigen disclosed in reference 5 is annotated
as NodT-family outer-membrane-factor-lipoprotein efflux transporter protein (also as ‘orfl1767°,
SEQ IDs 3533 & 3534), which is also known as: ‘orf1488” from E. coli NMEC strain IHE3034,
*¢1765° from E. coli strain CFT073 and ecp_1346 from E. coli strain 536. Yet another such antigen
disclosed in reference 5 is annotated as gspK general secretion pathway protein (also as ‘orf3515°,
SEQ IDs 7029 & 7030), which is also known as: ‘orf3332’ from E. coli NMEC strain IHE3034,
¢3702° from E. coli strain CFT073 and ecp_3039 from E. coli strain 536. Yet another such antigen
disclosed in reference 5 is annotated as gspJ general secretion pathway protein (also as ‘orf3516°,
SEQ IDs 7029 & 7030), which is also known as: ‘orf3333" from £. coli NMEC strain IHE3034 and
ecp_3040 from £. coli strain 536. Yet another such antigen disclosed in reference 5 is annotated
as tonB-dependent siderophore receptor (also as ‘orf3597°, SEQ IDs 7193 & 7194), which is also
known as: ‘orf3415° from E. coli NMEC strain IHE3034, ‘c3775" from E. coli strain CFT073 and
ecp_3121 from E. coli strain 536. Yet another such antigen disclosed in reference 5 is annotated
as Fimbrial protein (also as ‘orf3613°, SEQ IDs 7225 & 7226), which is also known as: ‘orf3431°
from E. coli NMEC strain IHE3034 and ‘c3791° from E. coli strain CFT073. Yet another such
antigen disclosed in W02008/020330 is annotated as Hemolysin A protein (also as ‘recp3768°,
SEQ IDs 3), which is also known as: ‘c3570° from E. coli strain CFT073 and ecp_3827 from E. coli
-2-
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strain 536. ‘upec948’ protein from E. coli UPEC is also known as: ‘c0975 from E. coli strain
CFTO073. ‘upecl232’ protein from E. coli UPEC is disclosed in reference 6 (SEQ ID 138) is also
known as: ‘c1275 from E. coli strain CFT073. Yet another such antigen disclosed in reference 6 is
annotated as Type-1 fimbrial protein, A chain precursor (also as ‘upec1875’, SEQ ID 221), which is
also known as: ‘orfl642’ from E. coli NMEC strain IHE3034 and ‘c1936’ from E. coli strain
CFTO073. Yet another such antigen disclosed in reference 6 is annotated as YapH homolog protein
(also as ‘upec2820’, SEQ ID 307), which is also known as: ‘2895’ from E. coli strain CFT073.
Reference S, reference 6, W02008/020330, and other references discloses the sequences from
NMEC strain [HE3034 or UPEC strains, and certain aspects of the present invention are based
on variants of the EXPEC ‘orf353°, the Bacterial Ig-like domain (group 1) protein, Flu antigen 43
protein, NodT-family outer-membrane-factor-lipoprotcin efflux transporter protein, gspK general
secretion pathway protein, gsp) general secretion pathway protein, tonB-dependent siderophore
receptor, Fimbrial protein, ‘upec948’ protein, ‘upecl232’, Type-l1 fimbrial protein, A chain
precursor, and YapH homolog protein that have been identified in further pathotypes, including
APEC, UPEC, EAEC, EIEC, EPEC and ETEC strains. Unlike the disclosure of reference 5,
these variants can be particularly useful for treating intestinal pathotypes. Thus the invention
provides such variants, together with their use in immunising patients against F.coli infections.
In addition, this disclosure includes fragments of the each of the proteins — bacterial Ig-like
domain (group 1) protein (orf405), flu antigen 43 (orf1364), NodT-family outer-membrane-factor-
lipoprotein efflux transporter (orf1767), gspK (orf3515), gspJ (orf3516), tonB-dependent siderophore
receptor (orf3597), fibrial protein (orf3613), upec-948, upec-1232, A chain precursor of the type-1
fimbrial protein (upec-1875), yapH homolog (upec-2820). hemolysin A (recp-3768), and Sell repeat-
containing protein (upec-5211) — of all £. coli pathotypes where the fragments are conserved
across multiple strains and therefore can provide an immune response in a subject that provides

protection across scveral strains.

Polypeptides used with the invention

The invention provides a polypeptide comprising an amino acid sequence that is derived from
orf353, bacterial Ig-like domain (group 1) protein (orf405). flu antigen 43 (orf1364), NodT-family
outer-membrane-factor-lipoprotein eftlux transporter (orfl767), gspK (orf3515), gspJ (orf3516),
tonB-dependent siderophore receptor (orf3597), fibrial protein (orf3613), upec-948, upec-1232, A
chain precursor of the type-1 fimbrial protein (upec-1875), yapH homolog (upec-2820), hemolysin A

(recp-3768), and Sell repeat-containing protein (upec-5211), each as more fully described herein.

orf353 protein
*orf353’ protein from E. coli NMEC is disclosed in reference S (SEQ IDs 705 & 706) is also known
as: ‘orf236° from E. coli NMEC strain IHE3034, c0368° from CFT073 and ecp_0248 from 536.

When used according to the present invention, orf353 protein may take various forms. Preferred

orf353 sequences have 50% or more identity (e.g. 60%, 70%, 80%, 90%. 95%, 96%, 97%, 98%, 99%
3
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or more) to SEQ ID NOs [-2. This includes variants (e.g. allelic variants, homologs, orthologs,

paralogs, mutants etc).

Other preferred orf353 sequences comprise at least » consecutive amino acids from SEQ ID SEQ ID
NOs 1-2, wherein n is 7 or more (eg. 8, 10,12, 14, 16, 18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100,
150, 200, 250 or more). Preferred fragments comprise an epitope or immunogenic fragment from
orf353. Other preferred fragments lack one or more amino acids (e.g. 1,2, 3,4,5,6,7, 8,9, 10, 15,
20, 25 or more) from the C-terminus and/or the N-terminus of SEQ ID SEQ ID NOs 1-2. Exemplary

fragments are the conserved fragments SEQ ID NOs identified in the sequence alignment below.

Group A: strain IHE3034, RS218, APECOl, 536, UTI8S and F11 (SEQ ID NO: 1)
Strain 042 (SEQ ID NO: 2)
1 50
Group A MLKMSLYVII LLFSLQFSAA ITGKESEVVS PLLMDVNPSL TMENISELST
strain 042 MLKISLYVII LLFSFQISAA ITSKESEVVS PLLMDVNSSL TMENISELST
Consensus MLK-SLYVII LLFS-Q-SAA IT-KESEVVS PLLMDVN-SL TMENISELST
SEQ ID NO: 211 SEQ ID NOs: 212-214 SEQ ID NO: 215
B_Cell Ep. *okok ko Kk K * kox Kk
51 100
Group A SSEPSQQGVF PVICTRLHPG SVMKRQLLTG WGPVFIIGDD PFSLRWMSEH
strain 042 SSEPSQQGVF PVICTRLHPG SVMKRQLLTG WGPVFIIGDD PFSLRWMSEH
Consensus SSEPSQQGVF PVICTRLHPG SVMKRQLLTG WGPVFIIGDD PFSLRWMSEH
B_Cell Ep EEEEEE RS
101 150
Group A LEILKSLNAL GLVVNVESVE RMEVLQQRAD GLLLLPVICD NEFVQALQLNA
strain 042 LEILKSLNAL GLVVNVESVE RMEVLQQRAD GLLLLPVICD NFVQTLQLNA
Consensus LEILKSLNAL GLVVNVESVE RMEVLQQRAD GLLLLPVICD NFVQ-LQLNA
151 162
Group A YPVLITEMEI SQ
strain 042 YPVLITEMEI SQ
consensus YPVLITEMEI SQ
SEQ ID NO: 216
SEQ ID NO: 212 SAAIT(G/S)KESEVVSPLLMDVN
SEQ ID NO: 213 SAAITGKESEVVSPLLMDVN *
SEQ ID NO: 214 SAAITSKESEVVSPLLMDVN
B-Cell Epitopes
SEQ ID NO: 217 ITGKESEV
SEQ ID NO: 218 ELSTSSEPSQQG
Orf405 protein

Bacterial Ig-like domain (group 1) protein is referred to herein as ‘orf405.” *orf405’ protein from E.
coli NMEC is disclosed in reference S (SEQ IDs 809 & 810) is also known as: ‘orf284° from E. coli
NMEC strain IHE3034, ‘c0415° from CFT073 and ecp_0367 from 536.

When used according to the present invention, orf405 protein may take various forms. Preferred
orf405 sequences have 50% or more identity (e.g. 60%, 70%, 80%. 90%, 95%, 96%. 97%, 98%, 99%

4.
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or more) to SEQ ID NOs 3-18. This includes variants (e.g. allelic variants, homologs, orthologs,

paralogs, mutants efc).

Other preferred orf40S sequences comprise at least n consecutive amino acids from SEQ ID NOs 3-
18, wherein n is 7 or more (eg. 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150,
200, 250 or more). Preferred fragments comprise an epitope or immunogenic fragment from orf405.

Other preferred fragments lack one or more amino acids (e.g. 1,2, 3,4, 5,6,7, 8,9, 10, 15, 20, 25 or

“more) from the C-terminus and/or the N-terminus of SEQ ID NOs 3-18. Exemplary fragments are

the conserved fragments SEQ ID NOs identified in the sequence alignment below. In addition, the
three fragments tested for solubility and immunogenicity, 405A, 405B, and 405C, are underlined
with ‘A’, ‘B’, and ‘C’, respectively.

5.

strains B, C and 8739 (SEQ ID NO: 3)

strain H10407 (SEQ ID NO: 4)

strain 101-1 (SEQ ID NO: 5)

strain 536 (SEQ ID NO: 6)

strain F11 (SEQ ID NO: 7)

strain CFT073 (SEQ ID NO: 8)

Group A: strain IHE3034, UTI89Y9, RS218 and APECOl (SEQ ID NO: 9)

strain E2348-69 (SEQ ID NO: 10)

strains B171 and E22 (SEQ ID NO: 11)

strain B7A (SEQ ID NO: 12)

strain E110019 (SEQ ID NO: 13)

strain HS (SEQ ID NO: 14)

strain E24377A (SEQ ID NO: 15)

strain 042 (SEQ ID NO: 16)

Group B: strain Sakai, EDL933, EC508, EC869, EC4024, EC4042, EC4045, EC4076,

EC4113, EC4115, EC4196, EC4206, EC4401, EC4486, EC4501 and Twl14588 (SEQ ID NO:

17)

strain SECEC (SEQ ID NO: 18B)

strains B, C and 8739 MSHYKTGHKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain H10407 MSHYKTGHKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain 101-1 MSHYKTGHKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain 536 MSRYKTDNKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain F11 MSRYKTDNKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain CFT073 MSRYKTDNKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTEFT PVMAARAQHA

Group A MSRYKTDNKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTEFT PVMAARAQHA

strain E2348-69 MSRYKTGHKQ PRFRYSVLAR CVAWTNISVQ VLFPLAVTEFT PVMAARAQHA

strains Bl171 and E22 MSRYKTGHKQ PLFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAAHAQHA

strain B7A MSRYKTGHKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain E110019 MSRYKTGHKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain HS MSRYKTDHKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain E24377A MSHYKTGHKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA

strain 042 MSRYKTGHKQ PRERYSVLAR CVAWANISVQ VLFPLAVTEFT PVMAARAQHA

Group B MSRYKTGHKQ PRFRYSVLAR CVAWANISVQ VLFPLAVTET PVMAARAQHA

strain SECEC MSRYKTGHKQ PQFRYSVLAR CVAWANISVQ VLFPLAVTFT PVMAARAQHA
. Consensus MS-YKT--KQ P-FRYSVLAR CVAW-NISVQ VLFPLAVTFT PVMAA-AQHA

SEQ ID NO: 219 SEQ ID NO: 220
Frag AAAAAAAAAA AAAAAAAAAA AAAAAAAARA
51 100

strains B, C and 8739 VQPRLSMGNT TVTADNNVEK NVASFAANAG TFLSSQPDSD ATRNFITGMA

strain H10407 VQPRLSMGNT TVTADNNVEK NVASFAANAG TFLSSQPDSD ATRNFITGMA

strain 101-1 VQPRLSMGNT TVTADNNVEK NVASFAANAG TFLSSQPDSD ATRNFITGMA

strain 536 VQPRLSMENT TVTADNNVEK NVASLAANAG TFLSSQPDSD ATRNFITGMA

strain F11 VQPRLSMENT TVTADNNVEK NVASLAANAG TFLSSQPDSD ATRNFITGMA
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strain CFT073

Group A

strain E2348-69

strains Bl171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

SEQ ID
B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFT073

Group A

strain E2348-69

strains Bl171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFT073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739
strain H10407

VQPRLSMENT
VQPRLSMENT
VQPRLSMGNT
VQPRLSMENT
VQPRLSMGNT
VQPRLSMGNT
VQPRLSMGNT
VQPRLSMGNT
VQPRLSMENT
VQPRLSMGNT
VQPRLSMGNT
VQPRLSM-NT

TVTADNNVEK NVASLAANAG
TVTADNNVEK NVASLAANAG
TVTADNNVEK NVASEFAANAG
TVTADNNVEK NVASFAANAG
TVTADNNVEK NVASFAANAG
TVTADNNVEK NVASFAANAG
TVTADNNVEK NVASFAANAG
TVTADNNVEK NVASFAANAG
TVAADNNVEK NVASEFAANAG
TVTADNNVEK NVASEFAANAG
TVTADSNVEK NVASEFAANAG
TVtADNNVEK NVAS-AANAG

PCT/1B2010/001962

TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TFLSSQPDSD
TELSSQPDSD

ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNFITGMA
ATRNEFITGMA

NO: 221

*

AAAAAARARDNA

101

TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE
TAKANQEIQE

*ok ok ok koo ok kK

AAAAAAARAR

WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV
WLGKYGTARV

SEQ ID NOs 222-5

AANAANANRA

KLNVDKDFSL
KLNVDKDFSL
KLNVDKDFSL
KLNVDKNFSL
KLNVDKNFSL
KLNVDKKFSL
KLNVDKNFSL
KLNVDKDFSL
KLNVDKDFSL
KLNVDKDFSL
KLNVDKDFSL
KLNVDKDFSL
KLNVDKDFSL
KLNVDKEFSL
KLNVDKDFSL
KLNVDKDFSL
KLNVDK-FSL

SEQ ID NO:

dox Kk ok kok ok ok ok

AAAAANARAA

KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP
KDSSLEMLYP

683

* K ok

AAAAAARAAA

150
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF
IYDTPTNMLF

ok ek k&

AAAAAAARAA

151

TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHKRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD
TQGAIHRTDD

RTQSNIGFGW
RTQSNIGEGW
RTQSNIGEGW
RTQSNIGEGW
RTQSNIGFGW
RTQSNIGFGW
RTQSNIGFGW
RTQSNIGFGW
RTQSNIGEGW
RTQSNIGFGW
RTQSNIGEGW
RTQSNIGFGW
RTQSNIGFGW
RTQSNIGEFGW
RTQSNIGFGW
RTQSNIGFGW
RTQSNIGEGW

RHESGNDWMA
RHESGNDWMA
RHEFSGNDWMA
RHFSENDWMA
RHEFSENDWMA
RHFSENDWMA
RHESENDWMA
RHFSENDWMA
RHESGNDWMA
RHESGNDWMA
RHFSGNDWMA
RHEFSGNDWMA
RHFSGNDWMA
RHFSGNDWMA
RHFSGNDWMA
RHFSGNDWMA
RHES-NDWMA

SEQ ID NO: 226

AAAARAARRAA

GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTFEFIDHDL
GVNTFIDHDL
GVNTFIDHDL
GVNTEIDHDL
GVNTFIDHDL
GVNTFIDHDL

AAARAAAARA

200
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG
SRSHTRIGVG

* ok ok ok ok k

AAAAAAAARA

201
AEYWRDYLKL
AEYWRDYLKL

L

AAAAAAPARA

SANGYIRASG
SANGYIRASG

6-

WKKSPDVEDY
WKKSPDIEDY

SEQ ID NO:

AARAAARAAA

QERPANGWDI
QERPANGWDI

227
AAARPARAAA
250

RAEGYLPAWP
RAEGYLPAWP
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strain 101-1

strain 536

strain F11

strain CFT073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFTO073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CEFTO73

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377Aa

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL
AEYWRDYLKL

SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG
SANGYIRASG

WKKSPDVEDY
WKTSPDVEDY
WKTSPDVEDY
WKKSPDVEDY
WKKSPDVEDY
WKKSPDVEDY
WKKSPDIEDY
WKKSPDIEDY
WKKSPDIEDY
WKKSPDIEDY
WKKSPDVEDY
WKKSPDVEDY
WKKSPDIEDY
WKKSPDIEDY
WK-SPD-EDY

PCT/1B2010/001962

QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI
QERPANGWDI

RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP
RAEGYLPAWP

AAAAAAARAA

251

QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ
QLGASLMYEQ

* *

AAARAAAAAA

YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLFEG
YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLFEG
YYGDEVGLFG
YYGDEVGLFEG
YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLFG
YYGDEVGLEG

* ok doh ok F ok k ke k

AAAAADAAAR

KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA
KDKRQKDPHA

SEQ ID NO:

* okokok F ok ok ok ox ke

AAAAARAAAA

ISAEVTYTPV
ISAEVTYTPV
ISAEVTYTPV
ITAEVNYTPV
ITAEVNYTPV
ITAEVNYTPV
ITAEVNYTPV
ITAEVNYTPV
ISAEVTYTPV
ISAEVTYTPV
ISAEVTYTPV
ISAEVTYTPV
ISAEVTYTPV
ITAEVNYTPV
ISAEVTYTPV
ISAEVTYTPV
I-AEV-YTPV

228

* * ok ok ok ok ok

AARAAAAAAA

300
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK
PLLTLSAGHK

*

AAAANAARARA

301

QGKSGENDTR
OGKSGENDTR
OGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QOGKSGENDTR
OGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QGKSGENDTR
QGKSGENDTR

AAARAAAAAAA

FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG
FGLEVNYRIG

ok ok ok ok ok ok ok Kk ke

AAAAAARAAA

EPLAKQLDTD
EPLAKQLDTD
EPLAKQLDTD
EPLEKQLDTD
EPLEKQLDTD
EPLEKQLDTD
EPLEKQLDTD
EPLEKQLDTD
EPLEKQLDTD
EPLEKQLDTD
EPLAKQLDTD
EPLEKQLDTD
EPLAKQLDTD
EPLEKQLDTD
EPLAKQLDTD
EPLAKQLDTD
EPL-KQLDTD

SEQ ID NO:

*

AAAAAANRAA

SIRERRVLAG
SIRERRVLAG
SIRERRVLAG
SIRERRMLAG
SIRERRMLAG
SIRERRMLAG
SIRERRMLAG
SIRERRMLAG
SIRERRMLAG
SIRERRMLAG
SIRERRVLAG
SIRERRMLAG
SIRERRVLAG
SIRERRMLAG
SIRERRVLAG
SIRERRMLAG
SIRERR-LAG

229

* kK

AAAARARANAAA

350
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN
SRYDLVERNN

ko ok ok ok ok ok ok K ok

AAAARARAAAR

ARAAARAARA

7.

SEQ ID NO:

* ok ok ok ok ok

230

* x

SEQ ID NO:

231

AARNAARAAAAA AAAAAAAAAA AAAAAAANAA
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strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFT073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFTO073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFTO073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110018

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

351

NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE
NIVLEYRKSE

VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTVSL
VIRIALPERI EGKGGQTVSL
VIRIALPERI EGKGGQTVSL
VIRIALPERI EGKGGQTVSL
VIRIALPERI EGKGGQTVSL
VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTLSL
VIRIALPERI EGKGGQTLSL
VIRIALPDRI AGKGGQTVSL
VIRIALP-RI eGKGGQT-SL

PCT/IB2010/001962

GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG
GLVVSKATHG

400
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS
LKNVQWEAPS

AAAAAAAARA

401

LLAEGGKITG
LLAEGGKITG
LLAEGGKITG
LLAAGGKITG
LLAAGGKITG
LLAAGGKITG
LLAAGGKITG
LLAAGGKITG
LLAEGGKITG
LLAEGGKITG
LLAEGGKITG
LLAEGGKITG
LLAEGGKITG
LLAEGGKITG
LLAEGGKITG
LLAAGGKITG
LLA-GGKITG

AAAANAAARA

451

VVITGAGMSA
VVITGAGMSA
VVITGAGMSA
VVISGAGMSA
VVISGAGMSA
VVISGAGMSA
VVISGAGMSA
VVISGAGMSA
VVITGAGMSA
VVITGAGMSA
VVITGAGMSA
VVITGAGMSA
VVITGAGMSA
VVISGAGMSA
VVITGAGMSA
VVITGAGMSA
VVI-GAGMSA

SEQ ID NO:

*

AAAARAAAAA

QGSQWQVTLP
QGSQWQVTLP
QGSQWQVTLP
QGNQWQVTLP
QGNQWQVTLP
QGNQWQVTLP
QGNQWQVTLP
QGNQWQVTLP
QGSQWQVTLP
OGSQWQVTLP
QGSQWQVTLP
OGSQWQVTLP
QGSQWQVTLP
QGSQWQVTLP
QGSQWQVTLP
QGNQWQUTLP
QG-QWQVTLP

AAAAAARRAAR

DRTALTLDGQ
DRTALTLDGQ
DRTALTLDGQ
DRTALTLDGQ
DRTALTLDGQ
DRTALTLDGQ
DRTALTLDGQ
DRTALTLDGQ
DRTALTLDGQ
DRTALTLDGQ

232-4

B S

ARRAAAAAAAA

AYRPGKDNYY
AYRPGKDNYY
AYRPGKDNYY
AYQAGKDNYY
AYQAGKDNYY
AYQAGKDNYY
AYQAGKDNYY
AYQAGKDNYY
AYRPGKDNYY
AYRPGKDNYY
AYRPGKDNYY
AYRPGKDNYY
AYRPGKDNYY
AYRPGKDNYY
AYRPGKDNYY
AYQAGKDNYY
AY-~-GKDNYY

AARARAAARAARA

SRIQMLANGN
SRIQMLANGN
SRIQMLANGN
SRIQMLANGN
SRIQMLANGN
SRIQMLANGN
SRIQMLANGN
SRIQMLANGN
SRIQMLANGN
SRIQMLANGN

DRTALTLDGQ SRIQMLANGN
DRTALTLDGQ SRIQMLANGN
DRTALTLDGQ SRIQMLANGN
DRTALTLDGQ SRIQMLANGN

DRTALTLDGQ
ERTALTLDGQ
-RTALTLDGQ

SRIQMLANGN
SRIQMLANGS
SRIQMLANG-

SEQ ID NO: 235

AAARARAARA

AISAVAYDNK
AISAVAYDNK
AISAVAYDNK
AISAIAYDNK
AISAIAYDNK
AISAIAYDNK
AISAIAYDNK
AISAIAYDNK
AISAVAYDNK
AISAVAYDNK
AISAVANDNK
AISAVAYDNK
AISAVAYDNK
AVSAIAYDNK
AISAVAYDNK
AISAVAYDNK
A-SA-A-DNK

ARAARARARA

450
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNASKRVQTE
GNTSKRVQTE
GNASKRVQTE
GNASKRVQTE

SEQ ID NO:

L

AAARMPADAAA

EQRPLVLSLR
EQRPLVLSLR
EQKPLVLSLR
EQKPLVLSLR
EQKPLVLSLR
EQKPLVLSLR
EQKPLVLSLR
EQKPLVLSLR
EQRPLVLSLR
EQRPLVLSLR
EQRPLVLSLR
EQRPLVLSLR
EQRPLVLSLR
EQKPLVLSLR
EQKPLVLSLR
EQKPLVLSLR
EQ-PLVLSLR

236

*ok ok k ok ok

AAAANAARRA

500
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM
DAEGQPVTGM

SEQ ID NO:

-8-

237

SEQ ID

NO: 238
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B-Cell Ep.
Frag

strains B, C and 8739

strain-H10407

strain 101-1

strain 536

strain F1l1

strain CFTO073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F1l1

strain CFT073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739
strain H10407

strain 101-1

strain 536

strain F11

strain CFT073

Group A

strain E2348-69
strains B171 -and E22
strain B7A

strain E110019
strain HS

strain E24377A
strain 042

Group B

AAARAAAAAA

501

KDQIKTELAF
KDQIKTELAF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTELAF
KDQIKTELTF
KDQIKTELTF
KDQIKTELTF
KDQIKTEL-F

KPAGNIVTRS
KPAGNIVTRS
KPAGNIVTRT
KPAGNIVTRS
KPAGNIVTRS
KPAGNIVTRT
KPAGNIVTRT
KPAGNIVTRT
KPAGNIVTRT
KPAGNIVTRT
KPAGNIVTRT
KPAGNIVTRT
KPAGNIVTRS
KPAGNIVTRT
KPAGNIVTRS
KPAGNIVTRT
KPAGNIVTR-

SEQ ID NO:

* K,

AAAAAAAAAA

551

TQSGEATITV
TQSGEATITV
TQSGEATITV
TQOSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV
TQSGEATITV

239

AAAARAAARR

SVDGMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDDMSKTVT
SVDDMSKTVT
SVDDMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDGMSKTVT
SVDDMSKTVT
SVD-MSKTVT

LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKVTKSQAKP
LKVTKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAKP
LKATKSQAQP
LK-TKSQA-P

PCT/IB2010/001962

TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA
TLGEFTETEA

LR R E R EE R RS

AAAAARAAAA

550
GVYQSVETTG
GVYQSVFTTG
GVYQSVFETTG
GVYQSVFTTG
GVYQSVETTG
GVYQSVFTTG
GVYQSVFTTG
GVYQSVETTG
GVYQSVETTG
GVYQSVETTG
GVYQSVETTG
GVYQSVETTG
GVYQSVFETTG
GVYQSVFTTG
GVYQSVETTG
GVYQSVETTG
GVYQSVETTG

*

AAAAAAAARNA

AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMNV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMMDV
AELRATMM-V

SEQ ID NO:

Kok ok k ok ok ok K ok K

ARAAAAAAAAA

ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
SNSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
ANSTLSANEP
-NSTLSANEP

240

* *

AAAARAAARA

* * *

600
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGRQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQQ
SGDVVADGQO
SGDVVADGQQ
SGDVVADGQQ
SGDVVADG-Q

* ok K okox ok Kk

AAAAAAAARA

601

AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD
AYTLTLTAVD

SEQ ID

AAAANAAAND

SEGNPVTGEA
SEGNPVTGEA
SEGNPVTGEA
SEGNPVTGEA
SEGNPVTGEA
SEGNPVTGEA
SEGNPVTGEA
SEGNPVTGEA
TDGNPVTGEA
TDGNPVTGEA
SEGNPVTGEA
TDGNPVTGEA
SEGNPVTGEA
SEGNPVTGEA
SEGNPVTGEA

-9-

NO: 241

AARAANAAAR

SRLREVPQDT
SRLRFVPQDT
SRLREVPQDT
SRLRLVPQDT
SRLRLVPQDT
SRLRLVPQDT
SRLRLVPQDT
SRLRLVPQDT
SRLREVPQDT
SRLREVPQDT
SRLREVPQDT
SRLREVPQDT
SRLRFVPQDT
SRLRLVPQDT
SRLRFVPQDT

SEQ ID NO: 242

F ok ok ok Kk

AARAAAAAAA

NGVTVGAISE
NGVTVGAISE
NGVTVGAISE
NGVTVGAISE
NGVTVGAISE
NGVTVGAISE
NGVTVGAISE
NGVTVGAISE
NGVTIGTISE
NGVTIGTISE
NGVTVGAISE
NGVTIGTISE
NGVTVGAISE
NGVTVGAISE
NGVTVGAISE

* ok koA ok ok kK

AAABBBBBEB

650
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGGYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSATV
IKPGVYSAAV
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strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFT073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFT073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739
strain H10407

strain 101-1

strain 536

strain F11

strain CFTO073

Group A

strain E2348-69
strains B171 and E22
strain B7A

strain E110019
strain HS

SEQ ID NO:

SHTLTLTAVD
--TLTLTAVD

BBBBBBBBBB

651

SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV
SSTRAGNVVV

TDGNPVTGEA
--GNPVTGEA

PCT/1IB2010/001962

SRLRLVPQODT NGVTVGAISE
SRLR-VPODT NGVT-G~ISE

SEQ ID NO:

d ok e ko ok

BBBBBBBBBB

RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RVFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
RAFSEQYQLG
R-FSEQYQLG

243

* * kK

BBBBBBBBBB

TLQQTLKFVA
TLQQTLKEVA
TLQQTLKFVA
TLQQTLKEVA
TLQQTLKFVA
TLQQTLKFVA
TLQQTLKEVA
TLQQTLKFVA
TLQQTLKFVA
TLQQTLKFVA
TLQQTLKEFVA
TLQQTLKFVA
TLQQTLKEFVA
TLQQTLKFVA
TLQQTLKFVA
TLQQTLKFVA
TLOOTLKEVA

SEQ ID NO: 244

* ok Kk

BBBBBBBBBB

GPLDARHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDARHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI
GPLDAAHSSI

IKPGVYSATV
IKPG-YSA-V

LR E R R R R X E R

BBBBBBBBBB

700
TLNPDKPVVG
PLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
TLNPDKPVVG
-LNPDKPVVG

* kK ok ke

BBBBBBBBBB

701

GTVTAIWTAK
GTVTAIWTAK
GTVTAIWTAK
GTVTAIWTAK
GTVTAIWTAK
GTVTAIWTAK
GTVTAIWTAK
GTVTAIWTAK
GTVTAIWTVK
GTVTAIWTVK
GTVTAIWTAK
GTVTAIWTAK
GTVTAIWTVK
GTVTAIWTAK
GTVTAIWTVK
GTVTAIWTAK
GTVTAIWT-K

*

BBBBBBBBEB

751

QITLGSTAGE
QITLGSTAGE
QISLGTTAGE
QISLGTTAGE
QISLGTTAGE
QISLGTTAGE
QISLGTTAGE
QISLGTTAGE
QITLGSTAGE
QITLGSTAGE
QISLGTTAGE
QISLGTTAGE

245

BBBBBBBBBB

DAYDNPVTSL
DAYDNPVTSL
DANDNPVTGL
DANDNPVTGL
DANDNPVTGL
DANDNPVTGL
DANDNPVTGL
DANDNPVTGL
DAYDNPVTSL
DAYDNPVTSL
DANDNPVTGL
DANDNPVTGL
DAYDNPVTSL
DANDNPVTGL
DAYDNPVTSL
DAYDNPVTSL
DA-DNPVT-L

BEBBBBBBBB

LEVMPKLNGQ
LEVMPKLNGQ
LEVMPKLNGQ
LDVMPKLNGQ
LDVMPKLNGQ
LDVMPKLNGQ
LDVMPKLNGQ
LDVMPKLNGQ
LEVMPKLNGQ
LEVMPKLNGQ
LEVIPKLNGQ
LEVIPKLNGQ

-10-

SEQ ID NO:

246

BBBBBBBBBB

TPEAPSLAGA
TPEAPSLAGA
NPDAPSLSGA
NPDAPSLSGA
NPDAPSLSGA
NPDAPSLSGA
NPDAPSLSGA
NPDAPSLSGA
TPEAPSLAGA
TPEAPSLAGA
NPDAPSLSGA
NPDAPSLSGA
TPEAPSLAGA
NPDAPSLSGA
TPEAPSLAGA
TPEAPSLAGA
-P-APSL-GA

BBBBBBBBBR

DAAANAAKVT
DAAANAAKVT
DAAANAAKVT
DAAANAAKVT
DAAANAAKVT
DAAANAAKVT
DAAANAAKVT
DAAANAAKVT
DARANAAKVT
DAAANAAKVT
DAAANAAKVT
DAAANAAKVT

SEQ ID NO:

BBBBBBBBBB

AAVGSTASGW
AAVGSTASGW
AAVGSTASGW
AAAGSTASGW
AAAGSTASGW
AAAGSTASGW
AAAGSTASGW
AAAGSTASGW
AAVGSTASGW
AAVGSTASGW
AARGSTASGW
AAAGSTASGW
AAVGSTASGW
AAAGSTASGW
AAEGSTASGW
AAVGSTASGW
AA-GSTASGW

SEQ ID NO:

*ook dok ok Kk

BBBEBBBBBRB

VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ
VVADALSSNQ

247

* ok ko ok ok ke kK

BBBBBBBBBB

750
TNNGDGTWTA
TNNGDGTWTA
TDNGDGTWTA
TDNGDGTWTA
TDNGDGTWTA
TDNGDGTWTA
TDNGDGTWTA
TDNGDGTWTA
TNNGDGTWTA
TNNGDGTWTA
TDNGDGTWTA
TDNGDGTWTA
TNNGDGTWTA
TNNGDGTWTA
TNNGDGTWTA
TNNGDGTWTA
T-NGDGTWTA
248

Hoh ok kA ko A A

BBBBBBBBBB

800
SKVSVAEDHRV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
SKVSVAEDHV
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WO 2011/004263

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFT073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFTO073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739
strain H10407

strain 101-1

strain 536

strain F1l1

strain CFT073

Group A

strain E2348-69
strains B171 and E22

QITLGSTAGE
QITLGSTAGE
QITLGSTAGE
QITLGSTAGE
QI-LG-TAGE

* ok ok ok ok

BBBBBBBBBB

801

KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL
KAGESTTVTL

ok ke ke ok ke

BBBBBBBBBB

851

VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT
VATLTTGGKT

LEVMPKLNGQ
LEVMPKLNGQ
LEVMPKLNGQ
LDVMPKLNGQ
L-V-PKLNGQ

ok ek ok

BEBBBBBBBB

IAKDAHGNTI
IAKDAHGNTI
VAKDAHGNAI
VAKDAHGNAI
VAKDAHGNAI
VAKDAHGNAI
VAKDAHGNAI
VAKDAHGNAI
IAKDAHGNAI
IAKDAHGNAI
VAKDAHGNAI
IAKDAHGNAI
VAKDAHGNAI
TAKDAHGNAI
VAKDAHGNAI
IAKDAHGNAI
-~AKDAHGN-1I

BBBBBBBBBB

GELRVMPLFEN
GELRVMPLFN
GELRVMPLEN
GELRVMPLEN
GELRVMPLEN
GELRVMPLFEN
GELRVMPLFEN
GELRVMPLEN
GELRVMPLFEN
GELRVMPLFEN
GELRVMPLFEN
GELLVMPLFEN
GELRVMPLEN
GELRVMPLFN
GELRVMPLFEN
GELLVMPLFEN
GEL-VMPLFN

DAAANAAKVT
DAAANAAKVT
NAAANAAKVT
DAAANAAKVT
-AAANAAKVT

PCT/1B2010/001962

VVADALSSNQ SKVSVAEDHV
VVADALSSNQ SKVSVAEDHV
VVADALSSNQ SKVSVAEDHV
VVADALSSNQ SKVSVAEDHV
VVADALSSNQ SKVSVAEDHV

SEQ ID NO:

ek ok ok ke

249

ke ok ok ko

Kk ke A H ok e

BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB

SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
RGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLSLSASLT
SGLALSASLT
SGLSLSASLT
-GL-LSASLT

BBBBBBBBBB

GQPAATEAAQ

GTASEGATVS
GTASEGATVS
GTASEGATVS
GTASEGATVS
GTASEGATVS
GTASEGATVS
GTASEGATVS
GTASEGATVS
GTASEGATVS
GTASEGATVS
GTASEGATVS
GAASEGATVS
GTASEGATVS
GTASEGATIS
GTASEGATVS
GAASEGATVS
G-ASEGATvVS

850
SWTEKGDGSY
SWTEKGDCSY
SWTEKGDGSY
SWTEKGDGSY
SWTEKGDGSY
SWTEKGDGSY
SWTEKGDGSY
SWTEKGDGSY
SWTEKGDGSY
SWTEKGDGSY
SWTEKGDGSY
GWTEKGDGSY
SWTEKGDGSY
SWTEKGDGSY
SWTEKGNGSY
SWTEKGDGSY
SWTEKG--SY

SEQ ID NO:

ok ok ok ke ke k ke

BBBBBBBBBEB

LTVIAGEMSS

GQPAATEAAQ LTVIAGEMSS
GQPAATEAAQ LTVIAGEMSS
GQPAATEAAQ LTVIAGEMSS
GQPAATEAAQ LTVIAGEMSS

GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ
GQPAATEAAQ

LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS
LTVIAGEMSS

250-253

*ok ok ok ok ok

BBBBBBBBBB

900
ANSTLVAANK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNE
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVADNK
ANSTLVA-N-

SEQ ID NO:

LR

BBBBBBBBEB

901

APTVKMTTEL
APTVKMTTEL
APTVKTTTEL
TPTVKTTTEL
TPTVKTTTEL
TPTVKTTTEL
TPTVKTTTEL
TPTVKTTTEL
APTVKTTTEL

254

*

BBBBBBBBBB

TETVKDAYGN
TETVKDAYGN
TETVKDAYGN
TETVKDAYGN
TEFTVKDAYGN
TEFTVKDAYGN
TETMKDAYGN
TFTVKDAYGN
TETVKDAYGN

11-

SEQ ID NO:

* ok ok ok ok ke ok

BBEBBBBBBB

PVTGLKPDAP
PVTGLKPDAP
PVTGMKPDAP
PVTGLKPDAP
PVTGLKPDAP
PVTGLKPDAP
PVTGLKPDAP
PVTGLKPDAP
PVTGMKPDAP

255

BBBBBBBBBB

VFSGAASTGS
VFSGAASTGS
VEFSGAANTGS
VFSGAASTGS
VFSGAASTGS
VFSGAASTGS
VFSGAASTGS
VFSGAASTGS
VFSGAASTGT

BBBBBBBBBB

950
ERPSAGNWTE
ERPSAGNWTE
ERPSAGNWTE
ERPSAGNWTE
ERPSAGNWTE
ERPSAGNWTE
ERPSAGNWTE
ERPSAGNWTE
ERPSTGDWTE
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WO 2011/004263

strain
strain
strain
strain
strain

Group B

strain

Frag

B7A
£110019
HS
E24377A
042

SECEC
Consensus

strains B, C and 8738

strain
strain
strain
strain
strain

H10407
101-1
536
Fl1
CFT073

Group A

strain

E2348-69

strains B1l71 and E22

strain
strain
strain
strain
strain

Group B

strain

B-Cell
Frag

B7A
E110019
HS
E24377A
042

SECEC
Consensus

Ep.

strains B, C and 8739

strain
strain
strain
strain
strain

Group A

strain

H10407
101-1
536
Fl1
CFT073

E2348-69

strains B171 and E22

strain
strain
strain
strain
strain

Group B

strain

B-Cell
Frag

B7A
E1100189
HS
E24377A
042

SECEC
Consensus

Ep.

strains B, C and 8739

strain
strain
strain
strain
strain

Group A

strain

H10407
101-1
536
Fl1
CFT073

E2348-69

APTVKTTTEL
APTVKTTTKL
APTVKTTTKL
APTVKTTTEL
TPTVKTTTEL
APTVKTTTEL
APTVKATTEL
-PTVK-TT-~L
BBBBBBBBBB

951

KGNGVYVATL
KGNGVYVATL
KGNGVYVATL
KGNGVYVSTL
KGNGVYVSTL
KGNGVYVSTL
KGNGVYVSTL
KGNGVYVSTL
TSNGVYVATL
TSNGVYVATL
TSNGVYVATL
TSNGVYVATL
TSNGVYVATL
QSNGVYVATL
KGNGVYVSTL
QSNGVYVATL
--NGVYV-TL

TETVKDAYGN
TETVKDAYGN
TETVKDAYGN
TETVKDAYGN
TFTVKDAYGN
TETVKDAYGN
TETAKDAYGN
TEFT-KDAYGN
BBBBBBBBBB

TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS
TLGSAAGQLS

PVTGMKPDAP
LVTGLKPDAP
LVTGLKPDAP
PVTGMKPDAP
PVTGLKPDAP
PVTGLKPDAP
PVSGLKLDAP
-V-G-K-DAP
BBBBBBBBBB

VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGQNA
VMPRVNGONA

PCT/IB2010/001962

VFSGAASTGT
QFSGAASTGT
QFSGAASTGT
VFSGAASTGT
VFSGAASTGS
VFSGAASTGS
VFSGAASTGS
-FSGAASTG-
BBBBBBBBBB

VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA
VAQPLVLNVA

ERPSTGDWTE
ERPSTGDWTE
ERPSTGDWTE
ERPSTGDWTE
ARPSAGSWTE
ERPSAGNWTE
ERPSAGSWTE
-RPS-G-WTE
BBBBBBBBBB

1000
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASKAEIRD
GDASRAVISD
GDASKAEIRD
GDASKAEIRD
GDAS-A-I-D

BBBBBBBBBB

1001

MTVKVNNQLA
MTVKVNNQLA
MTVKVNNQLA
MTVKVNNQLA
MTVKVNNQLA
MTVKVNNQLA
MTVKVNNQLA
MTVKVNNQLA
MTVKVDNQLA
MTVKVDNQLA
MTVKVDNQLA
MTVKVDNQLA
MTVKVDNQLA
MAVKVNNQLA
MTVKVNNQLA
MTVKVDNQLA
M-VKV-NQLA

*ok ok ok ok ke

SEQ ID NO: 256

*

BBBBBBBBBEB BBBBBBBBBB BBBBBBBBBB

NGQSANQITL
NGQSANQITL
NGQSANQITL
NGQSANQITL
NGQSANQITL
NGQSANQITL
NGQSANQITL
NGQSANQITL
NGQSTNQVTL
NGQSTNQVTL
NGQSTNQVTL
NGQSTNQVTL
NGQSTNLVTL
NGQSANQVTL
NGQSANQITL
NGQSTNQVTL
NGQStN--TL

TVVDSYGNPL
TVVDSYGNPL
TVVDSYGNPL
TVVDSYGNPL
TVVDSYGNPL
TVVDSYGNPL
TVVDSYGNPL
TVVDSYGNPL
TVVDTYGNPL
TVVDTYGNPL
TVVDTYGNPL
TVVDTYGNPL
TVVDTYGNPL
TVVDSYGNPL
TVVDTYGNPL
TVVDTYGNPL
TVVDSYGNPL

QGQEVTLTLP
QGQEVTLTLP
QGQEVTLTLP
QGQEVTLTLP
QGQEVTLTLP
QGQEVTLTLP
QGQEVTLTLP
QGQEVTLTLP
QGONVTLTLP
QGONVTLTLP
QGONVTLTLP
QGONVTLTLP
QGQEVTLNLP
QGQEVTLTLP
QGQEVTLTLP
QGQEVTLTLP
QGQ-VTL-LP

SEQ ID NO:

* Kk ok

BBBBBBBBCC

1051

VTTNAAGKVD
VTTNAAGKVD
VTTNAAGKVD
VTTNAAGKVD
VTTNAAGKVD
VTTNAAGKVD
VTTNAAGKVD
VTTNAAGKVD

257-9

* ok ok Kok ok

SEQ ID NO:

LR R

260-62

* Kk *

BBBBBBBBBB

1050
QGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
KGVTSKTGNT
KGVTSKTGNT
KGVTSKTGNT
KGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
QGVTSKTGNT
-GVTSKTGNT

SEQ ID NO: 263

*ok ok ke ke ko K

CCCCCCCCCC CCCCCCCCCC cceeeeecee ceeeeecececce

IELMSTVAGE
IELMSTVAGE
IELMSTVAGE
IELMSTVAGE
IELMSTVAGE
IELMSTVAGE
IELMSTVAGE
IELMSTVAGE

-12-

HSITASVNNA
HSITASVNNA
HSITASVNNA
HNISASVNGA
HNISASVNGA
LEIEASVKNS
LEIEASVKNS
LEIEASVKNS

QKTVTVKFKA
QKTVTVKEKA
QKTVTVKFKA
QKTVTVKENA
QKTVTVKENA
QKTVKVKFKA
QKTVKVKFKA
QKTVKVKEKA

1100
DEFSTGQATLE
DFSTGQATLE
DFSTGQATLE
DASTGQANLQ
DASTGQANLQ
DFSTGQASLE
DFSTGQASLE
DFSTGQASLE
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strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.

Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain Fl1

strain CFTO73

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

Frag

strains B, C and 8739
strain H10407

strain 101-1

strain 536

strain F11

strain CFTO073

Group A

strain E2348-69
strains B171 and E22
strain B7A

strain E110019
strain HS

strain E24377A
strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.

Frag

strains B, C and 8739

strain H10407
strain 101-1
strain 536
strain F11
strain CFTO073
Group A

strain E2348-69

VTTDAAGKAD
VTTDAAGKAD
VTTDAAGKAD
VTTDAAGKAD
VTTNAAGKAD
VTTNAAGKAD
VTTNAAGKAD
VTTNAAGKAD
VTT-AAGK-D
* * ok

cccceccecece

1101

VDGSTPKVAN
VDGSTPKVAN
VDGSTPKVAN
VDTAVQKVAN
VDTAVQKVAN
VDAAAQKVAN
VDAAAQKVAN
VDAAAQKVAN
VDSAAPKVAN
VDSAAPKVAN
VDSAAPKVAN
VDSAAPKVAN
VDTAVQKVAN
VDTAVQKVAN
VDAAAQKVAN
VDAAAQKVAN
VD----KVAN
Ccccecececce

1151

MVNADKEGKA
MVNADKEGKA
MVNADKEGKA
MVNADKEGKA
MVNADKEGKA
MVNADKEGKA
MVNADKEGKA
MVNADKEGKA
WVKANGEGKA
WVKANGEGKA
WVKANGEGKA
WVKANDEGKA
WVKANDEGKA
WVKANDEGKA
WVKANDEGKA
WVKANDEGKA
-V-A--EGKA

CCcccceceecee

1201

SSIEVIGNRA
SSIEVIGNRA
SSIEVIGNRA
SSIEVIGNRA
SSIEVIGNRA
SSIEVIGNRA
SSIEVIGNRA
SSIEVIGNRA

IELMSTVAGE
IELMSTVAGE
IELMSTVAGE
IELMSTVAGE
IELISTVAGE
IELISTVAGE
IELMSTVAGE
IELISTVAGE
IEL-STVAGE

LR

cccceecececcece

DNDAFTLTAT
DNDAFTLTAT
DNDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAT
GKDAFTLTAN
GKDAFTLTAN
--DAFTLTA-
cccceececececce

ELKVVSVTAG
ELKVVSVTAG
ELKVVSVTAG
ELKVVSVTAG
ELKVVSVTAG
ELKVVSVTAG
ELKVVSVTAG
ELKVGSVTAG
ELQVVSVTAG
ELQVVSVTAG
ELQVVSVTAG
ELQVVSVTAG
ELQVVSVTAG
ELQVVSVTAG
ELQVVSVTAG
ELQVVSVTAG
EL-V-SVTAG

HSITASVNNA
HSITASVNNA
HSITASVNNA
HSITASVNNA
LEIAAAVKNS
LEIAAAVKNS
HNISASVNGA
LEIAAAVKNS
-—-I-A-V-~-

cccceeccececece

VKDQYGNLLP
VKDQYGNLLP
VKDQYGNLLP
VKDQYGNLLP
VKDQYGNLLP
VKDQYGNLLP
VKDQYGNLLP
VKDQYGNLLP
VEDKNGNPVP
VEDKNGNPVP
VEDKNGNPVP
VEDKNGNPVP
VEDKNGNPVP
VEDKNGNPVP
VEDKNGNPVP
VEDKNGNPVP
V-D--GN--P
CCccccececcece

TYEITVSAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITASAGN
TYEITaSAGN

SEQ ID NO:

cccceecececece

VADGKTKQTY
VADGKTKQTY
VADGKTKQTY
VADGKTKQTY
VADGKTKQTY
VADGKTKQTY
VADGKTKQTY
VADGKTKQTY

-13-

264-6

*ok ok ok ko ok ok Kk

Cccccececececcce

KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN

PCT/1B2010/001962

QKTVTVKFKA
QKTVTVKFKA
QKTVTVKFKA
QKTVTVKFKA
QKTVTVKFNA
QKTVTVKENA
OKTVTVKENA
QKTVTVKFNA
OKTV-VKF-A

cccccecececcc

GAVVVENLPW
GAVVVFNLPR
GAVVVENLPR
GAVVVENLPR
GAVVVENLPR
GAVVVENLPR
GAVVVENLPR
GAVVVENLPR
GSLVTENLPR
GSLVTFNLPR
GSLVTEFNLPR
GSLVTFNLPR
GSLVTFNLPR
GTLVTFNLPR
GSLVTFNLPR
GSLVTFEFNLPR
G--V-FNLP-
ccceeecececce

DQPSNAQSVT
DQPSNAQSVT
DQPSNAQSVT
DQPSNAQSVT
DQPSNAQSVT
DQPSNAQSVT
DQPSNAQSVT
DQPSNAQSVT
SQPSDTQTIT
SQPSDTQTIT
SOPSDTQTIT
SQPSDTQTIT
SQPSNTQTIT
DQPSDAQTIT
SQPSNTQTIT
DQPSDAQTIT
-QPS--Q--T

ccccececcecece

LLKDSDVTLT
LLKDSDVTLT
LLKDSDVTLT
LLKDSEVTLT
LLKDSEVTLT
LLKDSEVTLT
LLKDSEVTLT
LLKDSEVTLT

DFSTGQASLE
DFSTGQASLE
DFSTGQASLE
DFSTGQASLE
DASTGQANLQ
DASTGQANLQ
DASTGOANLQ
DASTGQANLQ
D-STGQA-L-

ccceeceecce

1150
GVKPLADGNI
GVKPLADGNI
GVKPLADGNI
GVKPLADGNI
GVKPLADGNT
GVKPLADGNI
GVKPLADGNI
GVKPLADGNI
GVKPLTGDNV
GVKPLTGDNV
GVKPLTGDNV
GVKPLTGDNV
GVKPLTGDNV
GVKPLTGDNV
GVKPLTGDNV
GVKPLTGDNV
GVKPL-~-N-
cccceeccececce

1200
FVADKTTATI
FVADKTTATI
FVADKTTATI
FVADKTTATI
FVADKTTATI
FVADKTTATI
FVADKTTATI
FVADKTTATI
FVADKATATV
FVADKATATV
FVADKATATV
FVADKATATV
FVADKATATV
FVADKATATV
FVADKATATV
FVADKTTATV
FVADK-TAT-

cccceeeccecce

1250
ASSENLVLDP
ASSENLVLDP
ASSENLVLDP
ASPENLVLTP
ASPENLVLTP
ASPENLVLTP
ASPENLVLTP
ASPENLVLTP
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strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739

strain H10407

strain 101-1

strain 536

strain F11

strain CFTO073

Group A

strain E2348-69

strains B171 and E22

strain B7A

strain E110019

strain HS

strain E24377A

strain 042

Group B

strain SECEC
Consensus

B-Cell Ep.
Frag

strains B, C and 8739
strain H10407

strain 101-1

strain 536

strain F11

strain CETO073

Group A

strain E2348~69
strains B171 and E22
strain B7A

strain E110019
strain HS

strain E24377A
strain 042

Group B

strain SECEC

. Consensus
B-Cell Ep.

Frag

strains B, C and 8739

strain H10407
strain 101-1
strain 536
strain F11
strain CFT073

SGIEVMGNYA
SGIEVMGNYA
SGIEVMGNYA
SGIEVIGNYA
SGIEVMGNYA
SGIEVIGNYA
SGIEVIGNYA
SGIEVIGNYA
S~IEV-GN-A

cccceececcee

1251

KGTAKTNEQG
KGTAKTNEQG
KGTAKTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTATTNEQG
NGTAKTNEQG
DGTAKTNEQG
-GTA-TNEQG

cccceeceeccee

1301

KNAVLAASPE
KNAVLAASPE
KNAVLAASPE
KNAELAATSD
KNAELAATSD
KNAVLAASPE
KNAVLAASPE
KNAVLAASPE
KNAVLTASSD
KNAVLTASSD
KNAVLTASSD
KNAVLTASSD
KNAVLTASSD
KNAELTASSD
TNAVLTASSD
KNAVLAASSD
-NA-L-A---

CCcccecececece

1351

TEKDYQFLPS
TEKDYQFLPS
TEKDYQFLPS
TEADYQFLPS
TEADYQFLPS
TEADYQFLPS

LADGKAKQTY
LADGKAKQTY
LADGKAKQTY
LADGKAKQTY
LADGKAKQTY
LADGKAKQTY
LADGNAKQTY
LADGKAKQTY
~ADG--KQTY

KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN
KVTVTDANNN

PCT/1B2010/001962

LVKDSEVTLT
LVKDSEVTLT
LVKDSEVTLT
LVKDSDVTLT
LVKDSEVTLT
LLKDSDVTLT
LLKDSEVTLT
LLKDSEVTLT
L-KDS-VTLT

SEQ

* kK Kk

cccceceececcec

QAVFTGSTTI
QAVFTGSTTI
QAVFTGSTTI
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QAIFTATTTV
QA-FT--TT-

ccceeceececcece

RVDSLVADGK
RVDSLVADGK
RVDSLVADGK
. VHSLVADGV
. VHSLVADGV
RVDSLVADGK
RVDSLVADGK
RVDSLVADGK
. MQSLVADGK
.MQSLVADGK
.MQSLVADGK
.MQSLVADGK
. MQSLVADGK
. VQSLVADGK
. VTSLVADGI
. VTSLVADGV
~--SLVADG-

cccececeeccece

KADHFSGGKI
KADHFSGGKI
KADHFSGGKI
KNDHFASGKI
KNDHEFASGKI
KNDHEFASGKI

-14-

ID NO: 267

* ok ok ok ok ox K

ccceeececcecce

AATYTLTAKV
AATYTLTAKV
AATYTLTAKV
AATYTLTAKV
AATYTLTAKV
AATYTLTAKV
AATYTLTAKV
AATYTLTAKV
AATYTLKAQV
AATYTLKAQV
AATYTLKAQV
AATYTLKAQV
AARTYTLKAQV
AATYTLKAQV
AARKYTLTAKV
ARKYTLTAKV
AA-YTL-A-V

cccceecececce

TTATMTVTLM
TTATMTVTLM
TTATMTVTLM
TTATLTVTLF
TTATLTVTLF
TTATLTVTLM
TTATLTVTLM
TTATLTVTLM
STAKLEVTLM
STAKLEVTLM
STAKLEVTLM
STAKLEVTLM
STAKLEVTLM
STAKLEVTLFE
STAKLEVTLM
QTATMTVTLF
-TA---VTL-~

ccccececcece

TRTFSTSKPG
TRTFSTSKPG
TRTFSTSKPG
TRTFSTNKPG
TRTFSTNKPG
TRTEFSTNKPG

ccceecceeccece

EQANGQVSTK
EQANGQVSTK
EQANGQVSTK
EQADGQESTK
EQADGQESTK
EQADGQESTK
EQADGQESTK
EQADGQESTK
SQTNGQVSTK
SOTNGQVSTK
SQTNGQVSTK
SOTNGQVSTK
SQTNGQVSTK
SQTNGQVSTK
SQADGQESTK
EQANGQESTK
-Q--GO-STK

ASPASLNLEP
ASPASLNLEP
ASPASLNLEP
ASPASLNLEP
ASPASLNLEP
ASPASLNLEP
ASPANLVLTP
ASPANLALDP
AS--~-L-L-P

ccccececcece

1300
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKEVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD
TAESKFVADD

SEQ ID NO: 268

* ok ok

cceeecceccee

AGVNPVGGSM
AGVNPVGGSM
AGVNPVGGSM
SANNPVGGTM
SANNPVGGTM
SGVNPVGGTM
SGVNPVGGTM
SGVNPVGGTM
SANNPVGGNM
SANNPVGGNM
SANNPVGGNM
SANNPVGGNM
SANNPVGGNM
SANNPVGGNV
SANNPVGGNM
SANNPVGGNV
---NPVGG--

Ccccecececcce

VYTETENALT
VYTETENALT
VYTFTENALT
TYTFTFNSLT
TYTFTENSLT
TYTFTFNSLT

,oF ok ok ok ok ok ok ok

ccceeeccecce

1350
WVDIEAPEGV
WVDIEAPEGYV
WVDIEAPEGV
WVDIEAPEGV
WVDIEAPEGV
WVDIEAPEGV
WVDIEAPEGV
WVDIEAPEGV
WVDIQTPEGV
WVDIQTPEGV
WVDIQTPEGV
WVDIQTPEGV
WVDIQTPEGV
WVDIEAPEGV
WVDIKTPEGV
WVDIEAPEGV
WVDI--PEGV

B

cccecceccecc

1400
YGGYEMTPVK
YGGYEMTPVK
YGGYEMTPVK
YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
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Group A TEADYQFLPS KNDHFASGKI

strain E2348-69 TEADYQFLPS KNDHFASGKI

strains Bl171 and E22 TEKDYQFLPS KNDHFVSGKI

strain B7A TEKDYQFLSS KNDHFVSGKI

strain E110019 TEKDYQFLPS KNDHFVSGKI

strain HS TEKDYQFLPS KNDHFVSGKI

strain E24377A TEKDYQFLPS KNDHFVSGKI

strain 042 TEKDYQFLPS KNDHFVSGKI

Group B TEKDYQFLPS KNDHFVSGKI

strain SECEC TEKDYQFLPS KNDHFVSGKI
Consensus TEKDYQFL-S K-DHF--GKI

SEQ ID NO: 269-71
B-Cell Ep. *x
Frag CCCCCCCCcCce cceceeeceececce
1401 1418

strains B, C and 8739 VTINAVAAET ENGEEEMP

strain H10407 VTINAVAAET ENGEEEMP

strain 101-1 VTINAVAAET ENGEEEMP

strain 536 VTINAVPADT EGAEEK~~

strain F11 VTINAVPADT EGAEEK~~

strain CFTO073 VTINAVPADT EGAEEK~~

Group A VTINAVPADT EGAEEK~~

strain E2348-69 VTINAVPADT EGAEEK~~

strains B171 and E22 VTITAVDADT AKDEEAMK

strain B7A VTITAVDADT AKDEEAMK

strain E110019 VTITAVDADT AKDEEAMK

strain HS VTITAVDADT AKDEEAMK

strain E24377A VTITAVDADT AKDEEAMK

strain 042 VTITAVDADT AKGEEAMK

Group B VTITAVDADT AKGEEAMN

strain SECEC VTITAVDANT ATGEEAMK
Consensus VTI-AV-A-T ---EE---

Frag CCCCCcccecece ccececececece

SEQ ID NO: 222 NTTV(T/A)AD(N/S)NVEKNVAS

SEQ ID NO: 223 NTTVAADNNVEKNVAS

SEQ ID NO: 224 NTTVTADSNVEKNVAS

SEQ ID NO: 225 NTTVTADNNVEKNVAS

SEQ ID NO: 232 RI(E/A)GKGGQT

SEQ ID NO: 233 RIEGKGGQT

SEQ ID NQ: 234 RIACKGGQT

SEQ ID NO: 250 ASEGAT(V/I)S(S/G)WTEKG

SEQ ID NO: 251 ASEGATISSWTEKG

SEQ ID NQ: 252 ASEGATVSGWTEKG

SEQ ID NO: 253 ASEGATVSSWTEKG

SEQ ID NO: 257 NQLA NGQS(T/A)N

SEQ ID NQ: 258 NQLA NGQSTN

SEQ ID NO: 259 NQLA NGQSAN

SEQ ID NO: 260 TLTVVD(S/T)YGNPLQGQ

SEQ ID NO: 261 TLTVVDSYGNPLQGQ

SEQ ID NO: 262 TLTVVDTYGNPLQGQ

SEQ ID NO: 264 SVTAGTYEIT(A/V)SAGN

SEQ ID NO: 265 SVTAGTYEITASAGN

SEQ ID NO: 266 SVTAGTYEITVSAGN

SEQ ID NO: 269 PEGVTE(K/A)DYQFL

SEQ ID NO: 270 PEGVTEKDYQFL

SEQ ID NQ: 271 PEGVTEADYQFL

B-Cell Epitopes

SEQ ID NO: 272 TTVTADNNVEK

SEQ ID NO: 273 FLSSQPDSDATR

SEQ ID NO: 274 TAKANQE

-15-

TRTFSTNKPG
TRTFSTNKPG
TRKFSTSKPG
TRKFSTSKPG
TRKFSTSKPG
TRKFSTSKPG
TRKFSTSKPG
TRTFSTSKPG
TRTFSTSKPG
TRTFSTNKPG
TR~-FST-KPG

Cccccecececececce

PCT/IB2010/001962

TYTFTENSLT
TYTFTENSLT
VYTFTENALT
VYTFTENALT
VYTFTFNALT
VYTFTFNALT
VYTFTFNALT
VYTFTFNALT
VYTFTFNALT
TYTFTENSLT
-YTFTEN-LT

Ccccceececce

YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
YGGYEMKPVT
YGGYEM-PV-

CCcccececececce
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SEQ ID NO: 275 TIHRTDDRTQSN

SEQ ID NO: 276 SGWKKSPDVEDYQERPANGWDIR
SEQ ID NO: 277 YLPAWPQ

SEQ ID NO: 278 KDKRQKDPHAI

SEQ ID NO: 279 GHKQGKSGENDTR
SEQ ID NO: 280 KQLDTDSI

SEQ ID NO: 281 IEGKGGQT

SEQ ID NO: 282 DNKGNASKRV

SEQ ID NO: 283 DAEGQPVTGMKDQ
SEQ ID NO: 284 PTLGEFTETEAGV
SEQ ID NO: 285 TTGTQSGEAT

SEQ ID NO: 286 TLSANEPSGDVVADG
SEQ ID NO: 287 GNPVTGEA

SEQ ID NO: 288 PQDTNGVT

SEQ ID NO: 289 IKPGVYSATVSSTRA
SEQ ID NO: 290 LNPDKPVVGG

SEQ ID NO: 291 GSTASGWTNNGDGTWTA
SEQ ID NO: 292 GSTAGE

SEQ ID NO: 293 KLNGQDAAANA

SEQ ID NO: 294 LSSNQSKVSV

SEQ ID NO: 295 DHVKAGEST

SEQ ID NO: 296 ASEGATVSSWTEKG
SEQ ID NO: 297 TGGKTG

SEQ ID NO: 298 GQPAATEA

SEQ ID NO: 299 RVNGQONAV

SEQ ID NO: 300 QLANGQSTN

SEQ ID NO: 301 SYGNPLQOGQ

SEQ ID NO: 302 GVTSKTGNTVTT
SEQ ID NO: 303 LMSTVAGE

SEQ ID NO: 304 TYEITASAGN

SEQ ID NO: 305 KQTYKVTVTDA

SEQ ID NO: 306 STKTAESKFVAD
SEQ ID NO: 307 PEGVTE

Orf1364 protein

Flu antigen 43 protein is referred to herein as ‘orf1364.” ‘orf1364" protein from E. coli NMEC is
disclosed in reference 5 (SEQ [Ds 2727 & 2728) is also known as: ‘orfl1109° from E. coli NMEC
strain IHE3034, <c1273’ from CFT073 and ecp_3009 from 536.

When used according to the present invention, orf1364 protein may take various forms. Preferred
orfl1364 sequences have 50% or more identity (¢.g. 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%.
99% or more) to SEQ ID NOs 19-40. This includes variants (e.g. allelic variants, homologs,

orthologs, paralogs, mutants efc).

Other preferred orf1364 sequences comprise at least » consecutive amino acids from SEQ ID NOs
19-40, wherein n is 7 or more (eg. 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100,
150, 200, 250 or more). Preferred fragments comprise an epitope or immunogenic fragment from
orfl364. Other preferred fragments lack one or more amino acids (e.g. 1,2, 3,4,5,6,7,8.9, 10, 15,
20, 25 or more) from the C-terminus and/or the N-terminus of SEQ ID NOs 19-40. Exemplary

fragments are the conserved fragments SEQ ID NOs identified in the sequence alignment below.

strain E110019 (SEQ ID NO: 19)

16-
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Group A: strain Sakai, EDL933, EC508, EC869,
EC4113, EC4115, EC4196, EC4206, EC4401, EC4486,
20)
strain B171 (SEQ ID NO: 21)
strain E22 (SEQ ID NO: 22)
strain B171 (SEQ ID NO: 23)
strain B171 (SEQ ID NO: 24)
strain E24377A and 042 (SEQ ID NO: 26)
strain E24377A (SEQ ID NO: 25)
Group B: strain UTI89, RS218 and IHE3034 (SEQ
strain E110019 (SEQ ID NO: 28)
strain E22 (SEQ ID NO: 29)
strain H10407 (SEQ ID NO: 30)
strain F11 and 536 (SEQ ID NO: 31)
strain SECEC (SEQ ID NO: 32)
strain H10407 (SEQ ID NO: 33)
strain W3110 and DH10B (SEQ ID NO: 34)
strain MG1655 (SEQ ID NO: 35)
strain 042 (SEQ ID NO: 36)
strain B7A (SEQ ID NO: 37)
strain CFT073 (SEQ ID NO: 38)
strain 042 (SEQ ID NO: 39)
strain CFT073 (SEQ ID NO: 40)

1
strain E110019 MKRHLNTSYR LVWNHITGTL
Group A MKRHLNTSYR LVWNHITGTL
strain B171 MKRHLNTSYR LVWNHITGTL
strain E22 MKRHLNTSYR LVWNHITGTL
strain B171 MKRHLNTSYR LVWNHITGTL
strain B171 MKRHLNTSYR LVWNHITGTL
strain E24377A and 042 MKRHLNTSYR LVWNHITGTL
strain E24377A MKRHLNTSYR LVWNHITGTL
Group B MKRHLNTSYR LVWNHITGTL
strain E110019 MKRHLNTSYR LVWNHITGTL
strain E22 MKRHLNTSYR LVWNHITGTL
strain H10407 MKRHLNTSYR LVWNHITGTL
strain F11 and 536 MKRHLNTSYR LVWNHITGTL
strain SECEC MKRHLNTSYR LVWNHITGTL
strain H10407 MKRHLNTSYR LVWNHITGTL
strain W3110 and DH10B MKRHLNTCYR LVWNHMTGAF
strain MG1655 MKRHLNTCYR LVWNHMTGAF
strain 042 MKRHLNTCYR LVWNHITGAF
strain B7A MKRHLNTSYR LVWNHITGTL
strain CFTO073 MKRHLNTSYR LVWNHITGAF
strain 042 MKRHLNTCYR LVWNHITGAF
strain CFT073 MKRHLNTCYR LVWNHITGAF

Consensus MKRHLNT-YR LVWNH-TG--

B-Cell Ep.

51
strain E110019 LAADKVVQAG ETVNDGTLTN
Group A LAADKVVQAG ETVNDGTLTN
strain B171 LAADTVVQAG ETVNGGTLTN
strain E22 LAADTVVQAG ETVNGGTLTN
strain B171 LAADTVVQAG ETVSGGTLTN
strain B171 LAADTVVQAG ETVSGGTLTN
strain E24377A and 042 LAADTVVQAG ETVSGGTLTN
strain E24377A LAADTVVQAG ETVNDGTLTN
Group B LAADTVVQAG ETVNGGTLTN
strain E110019 LAADTVVQAG ETVSGGTLTN
strain E22 LAADTVVQAG ETVSGGTLVN
strain H10407 LAADTVVQAG ETVSGGTLTN

17-

EC4024,

EC4042,

PCT/IB2010/001962

EC4045,

EC4501 and TW14588

ID NO: 27)

VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARSR
VVASELARAR
VVASELARAR
VVASELARAR
VVASELARSR
VVASELARAR
VVASELARAR
VVASELARAR
VVASELAR-R

* k%

HDNQIVEGTA
HDNQIVEGTA
HDNQIVLGTA
HDNQIVLGTA
HDNQIVLGTA
HDNQIVLGTA
HDNQIVFGTA
HDNQIVLGTA
HDNQIVLGTA
HDNQIVEGTA
HDNQIVFEGTA
HDNQIVFGTA

GKRAGVAVAL
GKRAGVAVAL
GKRAGVAVAL
GKRAGVAVAL
GKRTGVAVAL
GKRTGVAVAL
GKRTGVAVAL
GKRAGVAIAL
GKGAGVAVAL
GKRTGVAVAL
GKRAGVAVAL
GKRAGVAIAL
GKRAGVAVAL
GKRAGVAVAL
GKRTGVAVAL
GKRGGVAVAL
GKRGGVAVAL
GKRGGVAVAL
GKRAGVAVAL
GKRAGVAVAL
GKRGGVAVAL
GKRGGVAVAL
GK--GVA-AL

* ok ke h ke

NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISSGLE

EC4076,
(SEQ ID NO:

50
SLAAVTSVPA
SLAAVTSVPA
SLAAVTSVPA
SLAAVTSVPA
SLAAVTSVPV
SLAAVTSVPV
SLAAVTSVPV
SLAAVTSVPA
SLAAVTSVPA
SLAAVTSVPV
SLAAVTSVPA
SLAAVTSVPA
SLAAVTSVPA
SLAAVTPVPA
SLATATSVPA
SLAAVTSLPV
SLAAVTSLPV
SLAAVTSLPV
SLAAVTSVPA
SLAAATSLPA
SLAAVTSLPV
SLAAVTPLPV
SLA--T--P-

100
LGPDSEENTG
LGPDSEENTG
LGPDSEENTG
LGPDSEENTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG



20

25

30

35

40

45

50

55

60

WO 2011/004263

Fll and 536

SECEC

H10407

W3110 and DH10B

MG1655

042

B7A

CFT073

042

CFT073
Consensus

strain
strain
strain
strain
strain
strain
strain
strain
strain
strain

B-Cell Ep.

strain E110019
Group A
strain
strain
strain
strain
strain
strain
Group B
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain

B171

E22

B171

B171

E24377A and 042
E24377A

E110019

E22

H10407

F11l and 536

SECEC

H10407

W3110 and DH1OB

MG1655

042

B7A

CFT073

042

CFT073
Consensus

B-Cell Ep.

strain E110019
Group A
strain
strain
strain
strain
strain
strain
Group B
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain

B171

E22

B171

B171

E24377A and 042
E24377A

E110019

E22

H10407

F11 and 536

SECEC

H10407

W3110 and DH10B

MG1655

042

B7A

CFTO073

042

CFT073
Ccnsensus

LAADTVVQAG
LAADTVVEAG
LAADSVVQAG
LAADIVVHPG
LAADIVVHPG
LAADIVVHPG
LAADKVVQAG
LAADSVVPAG
LAADIVVHPG
LSADIVVHPG
L-AD-VV-~-G

*

101

GOWIQNGGIA
GOWIQNGGIA
GOWIQNGGIA
GOWIQNGGIA
GOWIQONGGIA
GOWIQNGGIA
GOWIONGGIA
GOWIQNGGIA
GOWIQNGGIA
GQWIQNGGIA
GOWIQNGGTA
GOWIQNGGIA
GOWIQONGGIA
GOWVQDGGTA
GQWVQDGGTA
GQWVQDGGTA
GOWVQDGGTA
GOWVQDGGTA
GOWIQNGGIA
GOOIARGGTA
GOQIARGGTA
GQWIKAGGTG
GQO---~GG--

d e Ak ke ok ok ke

151

LNNRGEQWVH
LNNRGEQWVH
LNNRGEQWVH
LNNRGEQWVH
LNG.GEQWVH
LNG.GEQWVH
LNG.GEQWVH
LNG.GEQWVH
LNG.GEQWVH
LNG.GEQWVH
LNG.GEQWVH
LNG.GEQWVH
LNG.GEQWVH
LNG.GEQWMH
LNG.GEQWMH
. NGGEQWMH
. NGGEQWMH
. NGGEQWMH
. NGGEQWVH
. NGGDQWIH
.NGGEQWIH
LDNRGEQWVH
L---G-QW-H

cce e

ETVNDGTLTN
ETVNGGTLTN
ETVSGGTLEN
ETVNGGTLAN
ETVNGGTLAN
ETVNGGTLAN
ETVNDGTLTN
ETVNGGTLIN
ETVNGGTLVN
ETVNGGTLVN
ETV--GTL-N

* ok ok ok ok ok ok ok kK

GNTTVTTNGR
GNTTVTTNGR
GNTTVTTNGR
GNTTVTTNGR
NNTTVTGGGL
NNTTVTGGGL
NNTTVTGGGL
NNTTVTGGGL
NNTTVTGGGL
NNTTVTGGGL
NNTTVTGGGL
NNTTVTGGGL
NNTTVTGGGL
SNTTISSGGL
SNTTISSGGL
NKTTVTSGGL
NKTTVTSGGL
NKTTVTSGGL
NNTTVTGGGL
RNTRVTANGL
RNTTVTANGL
RNTTVTANGR
-_T____-G_

*ok ko ko ok k ok ke

EGGVATGTII
EGGVATGTII
EGGVATGTII
EGGVATGTII
EGGIATGTVI
EGGIATGTVI
EGGIATGTVI
EGGIATGTVI
EGGIATGTVI
EGGIATVTVI
EGGIATGTVI
EGGIATGTVI
EGGIATGTVI
EGAIATGTVI
EGAIATGTVI
EGAIATGTVI
EGAIATGTVI
EGAIATGTVI
EGGIATGTVI
AGGRASGTVI
AGGSASGTVI
GGGKAAGTII
-G--A--T-I
-18-

HDNQIVLGTA
HDNQIVFGTT
HDNQIVFEFGTT
HDNQIVFGTT
HDNQIVEGTT
HDNQIVEGTT
HDNQIVLGTA
HDRQFVSGTA
HDNQFVSGTA
HDNQFVSGTA
HD-Q-V-GT~

QVVLEGGTAS
QVVLEGGTAS
QVVLEGGTAS
QVVLEGGTAS
QRVNAGGSVS
QRVNAGGSVS
QRVNAGGSVS
QRVNAGGSVS
QRVNAGGSVS
QRVNAGGSVS
QRVNTGGSVS
QRVNAGGSVS
QRVNAGGSVS
QFVGAGGKAT
QFVGAGGKAT
QRVNPGGSVS
QRVNPGGSVS
QRVNPGGSVS
QRVNAGGSVS
QDVMAGGSTS
QDVMAGGSAT
QIVQAGGTAS
Q-V--GG---

BRI

NRDGYQSVKS
NRDGYQSVKS
NRDGYQSVKS
NRDGYQSVKS
NEKGWQAVKS
NEKGWQAVKS
NEKGWQAVKS
NEKGWQAVKS
NEKGWQAVKS
NEKGWQAVKS
NEKGWQAIKS
NEKGWQAVKS
NEKGWQAVKS
NDKGWQVVKP
NDKGWQVVKP
NDKGWQVVKP
NDKGWQVVKP
NDKGWQVVKP
NEKGWQAIKS
NQODGYQTIKH
NQSGYQTIKH
NODGYQTIKH
N--G-Q--K-
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NGMTISTGLE
NGMTISTGLE
NGITISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
NGMTISTGLE
DGMTVSTGLE
DGVTVSTGLE
NGVTVSTGLE
-G-T-S-GLE

* ok ok

DTVIRDGGGQ
DTVIRDGGGQ
DTVIRDGGGQ
DTVIRDGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTIINEGGGQ
DTIINEGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISAGGGQ
DTVISTGGGQ
DTVISAGGGQ
DTVIRDGGGQ
DT-I--GGGQ

Kok ok ok ok ok ok ok A

GGLATGTIIN
GGLATGTIIN
GGLATGTIIN
GGLATGTIIN
GAMATDTVVN
GAMATDTVVN
GAMATDTVVN
GAMATDTVVN
GAMATDTVVN
GAMATDTVVN
GAVATDTVVN
GAMATDTVVN
GAMATDTVVN
GAVATDTVVN
GAVATDTVVN
GTVATDTVVN
GTVATDTVVN
GTVATDTVVN
GAVATDTVVN
GGLVTGTIVN
GGQATGTIVN
GGLATGTIVN
G---T-T--N

YGPDNEANTG
YGTDNEANTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG
YGPDNEANTG
LGADSDNNTG
LGPDSDDNTG
LGPDSDENTG
-G-D---NTG

d ok ok ok ke k k ok ke

150
SLNGLAVNTT
SLNGLAVNTT
SLNGLAVNTT
SLNGLAVNTT
SLQGQAVNTT
SLQGQAVNTT
SLQGQAVNTT
SLQGQAVNTT
SLQGQAVNTT
SLQGQAVNTT
SLOGQAVNTT
SLQGQAVNTT
SLQGQAVNTT
SLKGLALNTT
SLKGLALNTT
SLQGRAVNTT
SLQGRAVNTT
SLQOGRAVNTT
SLQGQAVNTT
NLRGKASGTV
NLRGQAYGTV
SLNGLAVNTT
-L-G-A--T-

* ok ok ok A

200
TGAEGGPDSD
TGAEGGPDSD
TGAEGGPDSD
TGAEGGPDSD
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDAD
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDAE
TGAREGGPDAE
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDAE
TGAEGGPDSE
TGAEGGPESE
TGAEGGPESE
TGAEGGP---
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strain
strain
strain
strain
strain
strain
Group B
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain

B171

E22

B171

B171

E24377A and 042
E24377A

E110019

E22

H10407

F11 and 536

SECEC

H10407

W3110 and DH10B

MG1655

042

B7A

CEFT073

042

CFT073
Consensus

B-Cell Ep.

strain E110019
Group A
strain
strain
strain
strain
strain
strain

B171

E22

B171

B171

E24377A and 042
E24377A

201

NSYTGQKVQG
NSYTGQKVQG
NSYTGQKVQG
NSYTGQKVQG
NGDTGQEFVRG
NGDTGQFVRG
NGDTGQFVRG
NGDTGQFVRG
NGDTGQTVYG
NGDTGQEVRG
NGDTGQTVYG
NGDTGQFVRG
NGDTGQFVRG
NGDTGQFVRG
NADTGQFEVRG
NGDTGQFVRG
NGDTGQFVRG
NGDTGQFVRG
NGDTGQTVYG
NVSTGQOMVGG
NVSSGOMVGG
NVSSGQMVGG
N---GQ-V~-G

L

251

TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGNQYV
TTLNGGNQYV
TTLNGGNQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TTLNGGYQYV
TRLEGGNQYV.
TRLEGGNQYV
TRLEGGNQYV
T~L-GG-QYV

* k&

301

GGEATAVTQN
GGEATAVTQN
GGEATAVTOQN
GGEATAVTQN
GGTATHVTLK
GGTATHVTLK
GGTATNVTLK
GGTATNVTLK

TAESTTINKN
TAESTTINKN
TAESTTINKN
TAESTTINKN
NAVRTTINKN
NAVRTTINKN
NAVRTTINEN
NAVRTTINKN
DAVRTTINKN
NAVRTTINKN
DAVRTTINKN
NAVRTTINKN
NAVRTTINEN
NAVRTTINKN
DAVRTTINKN
DAVRTTINKN
DAVRTTINKN
DAVRTTINKN
DAVRTTINKN
IAESTTINKN
TAESTTINKN
TAESTTINKN
-A--TTIN-N

LR R

HRDGLALNTV
HRDGLALNTV
HKDGLALNTV
HKDGLALNTV
HNGGTASGTV
HNGGTASGTV
HNGGTASDTV
HNGGTASGTV
HNGGTASDTV
HNGGTASDTV
HNGGTASGTV
HNGGTASGTV
HNGGTASGTV
HNGGTTSDTV
HNGGTASDTV
HNGGTASDTV
HNGGTASDTV
HNGGTASDTV
HNGGTASGTV
HKYGLALNTV
HKYGLALNTV
HNGGTATETL
H-~G----T-

ERE B EE R R RS

TGGALVTSTA
TGGALVTSTA
TGGALVTSTA
TGGALVTSTA
QGGALVTSTA
QGGALVTSTA
QGGALVTSTA
QGGALVTSTA

-19-
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Fhhkhk khhkdhkhkhkdrhhkhhkokhohkhhkok ¥ & kk

GRQIILFSGL
GRQIILFSGL
GRQIILFSGI
GRQIILFSGI
GRQIVAAEGT
GRQIVARAEGT
GRQIVAAEGT
GRQIVAREGT
GRQIVAAEGT
GRQIVAVEGT
GRQIVAAEGT
GRQIVAAEGT
GRQIVAAEGT
GRQIVTVEGT
GRQIVVATGV
GRQIVRAEGT
GRQIVRAEGT
GRQIVRAEGT
GRQIVAAEGT
GRQVIWSSGI
GRQVIWSSGM
GRQVIWSSGM
GRQ----- G-

* ok ok kK

INEGGWQVVK
INEGGWQVVK
INEGGWQVVK
INEGGWQVVK
VNSDGWQIIK
VNSDGWQIIK
VNSDGWQIVK
VNSDGWQIIK
VNSDGWQIIK
VNSDGWQIVK
VNSDGWQIIK
VNSDGWQIIK
VNSDGWQIVK
VNSDGWQIIK
VNSDGWQIIK
VNSDGWQIVK
VNSDGWQIVK
VNSDGWQIVK
VNSDGWQIVK
INEGGWQVVK
INEGGWQVIK
INRDGWQVIK
-N--GWQ-~K

* Kk ko

ATVIGTNRLG
ATVIGTNRLG
ATVTGANRLG
ATVTGANRLG
ATVLGSNRLG
ATVLGSNRLG
ATVTGSNRLG
ATVTGSNRLG

ARDTLIYAGG
ARDTLIYAGG
ARDTLIYAGG
ARDTLIYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ANTTVVYAGG
ARDTLIYTGG
ARDTLIYAGG
ARDTLIYAGG
A--T~-Y-GG

Ko * ok ke ke

AGGAAGNTTI
AGGAAGNTTI
AGGAVGNTTI
AGGAVGNTTI
EGGLADEFTTV
EGGLADFTTV
EGGLADFTTV
EGGLADFTTV
EGGLADFTTV
EGGLADETTV
EGGLADFTTV
EGGLADFTTV
EGGLADFTIV
EGGLADFTTV
EGGLADFTTV
NGGVAGNTTV
NGGVAGNTTV
NGGVAGNTTV
NGGVAGNTTV
AGGTAGNTTI
EGGTTAHTTI
EGGTAAHTTI
-GG----T--

* ok kb ok h kb

NETVENGKAD
NETVENGKAD
HESVGNGMAD
HESVGNGMAD
NETVENGKAD
NETVENGKAD
NETVENGNAD
NETVENGKAD

250
DQSVHGRALN
DQSVHGRALN
DQSVHGRALN
DQSVHGRALN
DQTVHGHALD
DQTVHGHALD
DQTVHGHALD
DQTVHGHALD
DQTVHGHALD
DQTVHGHALD
DQTVHGHALD
DQTVHGHALD
DQTVHGYALD
DQTVHGHALD
DQTVHGYALD
DQTVHGHALD
DQTVHGHALD
DQTVHGHALD
DQTVHGHALD
DQTVHGEAHN
DQTVHGEAHN
DQTVHGEAHN
DQ-VHG-A—

* oAk ok ke

300
NQONGELRVHA
NQONGELRVHA
NONGELRVHA
NONGELRVHA
NOKGKLQVNA
NQKGKLQVNA
NOKGKLQVNA
NOKGKLQVNA
NQKGKLQVNA
NOKGKLQVNA
NOKGKLQVNA
NOKGKLQVNA
NQKGKLQVNA
NOKGKLQVNA
NQKGKLQVNA
NQKGRLQV DA
NOKGRLQV DA
NQOKGRLQVDA
NQKGRLQVDA
NONGELRVHA
NQKGKLQVNA
NOKGKLQVNA
NQ-G-L-V-A

* ok k Kk k ok ok ok

350
GVVLESGGRL
GVVLESGGRL
NVVLENGGRL
NVVLENGGRL
GVVLESGGRL
GVVLESGGRL
GVVLESGGRL
GVVLESGGRL
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strain

Group B

strain
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strain
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E24377A and 042
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E110019
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F11 and 536
SECEC
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MG1655

042

GGTATNVTLT
GGTATNVTLK
GGTATNVTLK
GGTATHVTLK
GGTATNVTLK
GGTATNVTLK
GGTATNVTLK
GGTATNVTLK
GGTATNVTLK
GGTATNVTLK
GGTATNVTLK
GGEASDVTQN
GGKASDVTON
GGKASDVTQN
GG-A--VT~-

Sk ek ke ke ok ok ke ok

351

DVLESHSAQN
DVLESHSAQN
DVLEGHSAQN
DVLEGHSAQN
DVLEGHSAQK
DVLEGHSAQK
DVLEGHSAWK
DVLEGHSAWK
DVLEGHSAWK
DVLEGHSAWK
DVLEGHSAWK
DVLEGHSAQK
DVLEGHSAWK
DVLEGHSAQK
DVLEGHSAWK
DVLTGHTATN
DVLTGHTATN
DVLTGHTATN
DVLTGHTATN
DVLSGHTATR
DVLSGHTATN
DVLSGHTATN
DVL--H~A--

* ko * ke

401

ASGK.
ASGK.
ASGK.
ASGK.
ASGK.
ASGK.

FSIDG
FSIDG
FSIDG
FSIDG
FSIDG
FSIDG
ASGK.FSIDG
ASGK.FSIDG
ASGK. FSIDG
ASGK.FSIDG
ASGK. FSIDG
ASGK. FSIDG
ASGK.FSIDG
ASGK.FSIDG
ASGK.FSIDG
SDGKAFSIGG
SDGKAFSIGG
SDGKAFSIGG

QGGALVTSTA
QGGALVTSTA
QGGALVTSTA
QOGGALVTSTA
QGGALVTSTA
QGGALVTSTA
QGGALVTSTA
QGGALVTSTA
QGGALVTSTA
QGGALVTSTA
QGGALVTSTA
TGGALVTSTA
TGGALVTSTA
TGGALVTSTA

ATVTGSNRLG
ATVTGSNRLG
ATVLGSNRLG
ATVLGSNRLG
ATVTGSNRLG
ATVTGSNRLG
ATVLGSNRLG
ATVTGINRLG
ATVTGINRLG
ATVTGINRLG
ATVTGINRLG
ATVTGTNRLG
ATVTGTNRLG
ATVTGTNRLG
ATV-G-NRLG

-GGALVTSTA

SEQ ID NO:

TLVDDGGTLA
TLVDDGGTLA
TLVDDGGTLA
TLVDDGGTLA
TRVDDGGTLA
TRVDDGGTLA
TLVDDGGTLA
TLVDDGGTLA
TLVDDGGTLA
TRVDDGGTLA
TLVDDGGTLA
TRVDDGGTLA
TLVDDGGTLA
TRVDDGGTLA
TLVDDGGILA
TRVDDGGTLD
TRVDDGGTLD
TRVDDGGTLD
TRVDDGGTLD
TLVDDGGTLD
TRVDDGGTLD
TRVDDGGTLD
T-VDDGG-L~

*ok kox ok ok ok ok kb

TSGQASGLLL
TSGQASGLLL
ISGQASGLLL
ISGQASGLLL
TSGQASGLLL
TSGQASGLLL
TSGQASGLLL
TSGQASGLLL
ISGQASGLLL
ISGQASGLLL
ISGQASGLLL
TSGQASGLLL
ISGQASGLLL
ISGQASGLLL
ISGQASGLLL
. .GQADALML
. .GQADALML
. .GOADALML

-20-

308

VSAGGKATSV
VSAGGKATSV
VSAGGKATDV
VSAGGKATDV
VSAGGKATDV
VSAGGKATDV
VSAGGKATDV
VSAGGKATDV
VSAGGKATDV
VSAGGKATGV
VSAGGKATGV
VSAGGKATGV
VSAGGKATDV
VSAGGKATGV
VSAGGKATDV
VRNGGTATTV
VRNGGTATTV
VRNGGTATTV
VRNGGTATTV
VRNGGTATAV
VRNGGAATTV
IRNGGAATTV
~--GG-AT-V

PR R R R ER RS

ENGGSFTVNA
ENGGSFTVNA
ENGGSEFTVNA
ENGGSFTVNA
ENGGSFTVNA
ENGGSFTVNA
ENGGSEFTVNA
ENGGSEFTVNA
ENGGSFTVNA
ENGGSFTVNA
ENGGSFTVNA
ENGGSFTVNA
ENGGSFTVNA
ENGGSFTVNA
ENGGSETVNA
EKGSSFTLNA
EKGSSEFTLNA
EKGSSEFTLNA

PCT/1B2010/001962

NETVENGNAD
NFTVENGNAD
NFTVENGKAD
NFTVENGKAD
NETVENGNAD
NFAVENGKAD
NFTVENGKAD
AFSVVEGKAD
AFSVVEGKAD
AFSVVEGKAD
AFSVVEGKAD
AFSVVEGKAD
AFSVLAGKAD
AFSVVAGKAD
-F-V--G-AD

TITSGGALIA
TITSGGALIA
TMTSGGALIA
TMTSGGALIA
TMTSGSALIA
TMTSGSALIA
TMTSGSALIA
TMTSGGALIA
TMTSGGALIA
TMTSGGALIA
TMTSGGALIA
TMTSGGALIA
TMTSGGALIA
TMTSGGALIA
TMTSGGALIA
SMGNGGVLLA
SMGNGGVLLA
SMGNGGVLLA
SMGNGGVLLA
SMGNGGVLLA
SMGNGGVLLA
SMGNGGVLLA
---=-G--L-A

* ok k

GGQAGNTTVG
GGQOAGNTTVG
GGQAGNTTVG
GGQAGNTTVG
GGLASNTTVG
GGLASNTTVG
GGLASNTTVG
GGLASNTTVG
GGLASNTTVG
GGOASNTTVG
GGQASNTTVG
GGQASNTTVG
GGQAGNTTVG
GGQAGNTTVG
GGQAGNTTVG
GDTATDTTV.
GDTATDTTV.
GDTATDTTV.

GVVLESGGRL
GVVLESGGRL
GVVLESGGRL
GVVLESGGRL
GVVLESGGRL
GVVLESGGRL
GVVLESGGRL
NVVLENGGRL
NVVLENGGRL
NVVLENGGRL
NVVLENGGRL
NVVLENGGRL
NVVLENGGRL
NVVLENGGRL
-VVLE-GGRL

400
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGATVEGTN
DSGAAVSGTR
DSGAAVSGTR
DSGAAVSGTR
DSGAAVSGTR
DSGAAVSGTR
DSGAAVSGTR
DSGAAVSGTR
DSGA-V-GT-

*ok ok ok ok kK ok

450
HRGTLTLAAG
HRGTLTLAAG
HRGTLTLAAG
HRGTLTLAAG
HRGTLTLAAG
HRGTLTLAAG
HRGTLTLAAG
HRGTLTLAAG
HRGTLTLAAG
HRGTLMLAAG
HRGTLMLAAG
HRGTLMLAAG
HRGTLTLAAG
HRGTLTLAAG
HRGTLTLAAG
.NGGLFTARG
.NGGLFTARG
.NGGLFTARG
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Consensus
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strain E110019
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SDGKAFSIGG
SDGTAFRIGG
SDGTAFRIGG
SDGKAFSIGG
-=-G--F-I-G

* ok ko ok Kk ok ok ke

451

GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GSLSGRTQLS
GTLAGTTTLN
GTLAGTTTLN
GTLAGTTTLN
GTLAGTTTLN
GSLAGTTTLN
GSLAGTTTLN
GTLAGTTTLN
G-L-G-T-L-

dok ok ok ok ok ok ok kK

501

NAGEIRFDNQ
NAGEIREFDNQ
NAGETIRFDNQ
NAGEIREDNQ
NAGEIREDNQ
NAGEIREFDNQ
NAGEIRFDNQ
NAGEIRFDNQ
NAGEIREDNQ
NAGEIYEDNQ
NAGEIYFDNQ
NAGEIHEDNQ
NAGEIHEDNQ
NAGEIRFDNQ
NAGEIHEDNQ
GSGTLTVSNT
GSGTLTVSNT
GSGTLTVSNT
GSGTLTVSNT
GSGTLTVSNT
GSGTLTVSNT
GSGTLTVSNT

. .GQADALML
. .GQADALML
. .GOADALML
. .GQADALML
--GQA--L-L

KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
KGASMVLNGD
NGAILTLSGK
NGAILTLSGK
NGAILTLSGK
NGAILTLSGK
NGATFTLAGK
NGATLTLSGK
NGAILTLSGK
~-GA---L-G-

. TPNAA.
. TPNAA.
. TQDAV.
. TQDAV.
. TQDAV.
. TQDAV.
. TPDAA.

T LS
T
T
T
T
T
T
T.TPDAV.
T
T
T
T
T
T

LS
LS
LS
LS
LS
LS
LS
LS
LS
Ls
LS
LS

. TPDAA.
. TPDAV.
.TPDAV.
. TQDAV .
.TPDAA.
.TQDAV.LS
T.TQDAV.LS
TLTQKAVNLN
TLTQKAVNLN
TLTQKAVNLN
TLTQKAVNLN
TLTQKAVNLN
TLTQKTVNLN
TLTQKAVNLN

EKGSSETLNA
EKGSSFTLNA
EKGSSFTLNA
EKGSSFTLNA
E-G-SFT-NA

ok o ox

TVNNDTLTIR
TVNNDTLTIR
TVNNDTLTIR
TVNNDTLTIR
TVNNDTLTIR
TVNNDTLTIR
TVNNDTLTIR
_V ________

.AVAKSNSP
.AVAKSNSP
.AVAKGDSP
.AVAKGDSP
.AVAKGDSP
.AVAKGDSP
.AVAKGDSP
.AVAKGDSP
.AVAKGDSP
.AVAKGNAP
.AVAKGNAP
.AVAKSNSP
.AVRKGDSP
.AVAKGDAP
.AVAKSNSP
EGTLTLNDST
EGTLTLNDST
EGTLTLNDST
EGTLTLNDST
EGTLTLNDST
EGTLTLNDST
EGTLTLNDST
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GDTATDTTV.
GDTATDTTV.
GDTATDTTV.
GDTATDTTV.
G--A--TTV-

H*ok x dok ok ok Ak

EGDALLQGGS
EGDALLQGGS
EGDALLQGGS
EGDALLQGGS
EGDALLQGGA
EGDALLQGGA
EGDALLQGGS

VTTDVIAQRG
VTTDVIAQRG
VTTDVIAQRG
VTTDVIAQRG
VTTDIIAHRG
VTTDVIAQRG
VTTDVIAQRG

.NGGLFTARG
.NGGLFTARG
.NGGLFTARG
.NGGLFTARG
--G-L--A-G

LTGNGSVEKS
LTGNGSVEKS
LTGNGSVEKS
LTGNGSVEKS
LTGNGRVEKS
LTGNGRVEKS
LTGNGSVEKS

e ook ok ke ok ok ok ke ok

550

. .KLTTT..

. .KLTTT..

. .KLTTN. .

. .KLTTN. .

. .KLTTS..

. .KLTTS..

. .KLTTS..

. .KLTTS..

. .KLTTS..

. .KLTTS..

. .KLTTS..
. .KLTTT..
. .KLTTS..

. .KLTTS..
.. .KLTTT..
TALKLTGSTV
TALKLTGSTV
TALKLTGSTV
TALKLTGSTV
TALKLTGSTV
TALKLTGSTV
TALKLTGSTV
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strain
strain
strain
strain
strain
Group B
strailn
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
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B7A
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042

CFTO073
Consensus

B-Cell Ep.

strain E110019
Group A
strain
strain
strain
strain
strain
strain
Group B
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain

B171

E22

B171

B171

E24377A and 042
E24377A

E110019

E22

H10407

F11 and 536

SECEC

H10407

W3110 and DH10B

MG1655

042

B7A

CFTO073

042

CFT073
Consensus

B-Cell Ep.

strain E110019
Group A
strain
strain
strain
strain
strain
strain
Group B
strain
strain
strain
strain
strain

B171

E22

B171

B171

E24377A and 042
E24377A

E110019

E22

H10407

F11 and 536
SECEC

LNGAIDPTNV
LNGAIDPTNV
LNGAIDPTNV
LNGAIDPTNV
LNGAIDPTNV
LNGAIDPTNV
LNGAIDPTNV

TLASGATWNI
TLASGATWNI
TLASGATWNI
TLASGATWNI
TLTSGATWNI
TLTSGATWNI
TLASDATWNI

PDNATVQSVV
PDNATVQSVV
PDNATVQSVV
PDNATVQSVV
PDNATVQSVV
PDNATVQSVV
PDNATVQSVV

PCT/1B2010/001962

DDLSHAGQIH
DDLSHAGQIH
DDLSHAGQIH
DDLSHAGQIH
DDLSHAGQIH
DDLSHAGQIH
DDLSHAGQIH

PATLKVKNLN
PATLKVKNLN
PATLKVKNLN
PATLKVKNLN
PTTLQVKNLN
PATLQVKNLN
PATLKVKNLN

651

GNSNLGVATT
GNSNLGVATT
GNSNLGVATS
GNSNLGVATS
GNSNLGVATS
GNSNLGVATS
GNSNLGVATS
GNSNLGVATS
GNSNLGVATS
GNSNLGVATT
GNSNLGVATS
GNSNLGVATS
GNSNLGVATT
GNSNLGVATS

GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQOGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GQGGTINMRV
GONGTISLRV
GQONGTISLRV
GONGTISLRV
GONGTISLRV
GQNGTISLRV
GONGTISLRV
GONGTISLRV
GQ-GTI--RV

ok ok

GOGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GQGIRVVDAQ
GOGIRVVDAQ

22-

RLD.
RLD.
RLD.
RLD.

GSNASD
GSNASD
GSNASD
GSNASD
RLD.GSNTSD
RLD.GSNTSD
RLD.GSNTSD
RLD.GSNTSD
RLD.GSNASD
RLD.GSNASD
RLD.GSNTSD
SLD.GSNASD
RLD.GSNTSD
RLD.GSNASD
SLD.GSNASD
RPDMAQNNAD
RPDMAQNNAD
RPDMAQNNAD
RPDMAQNNAD
RPDMAQNNAD
RPDMAQNNAD
RPDMAQNNAD
-~D---N--D

* ok ke k ok ok

NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEESAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGVF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF

QLVINGGOQAT
QLVINGGQAT
QLVINGGQAT
QLVINGGQAT
QLVINGGQAT
QLVINGGQAT
QLVINGGOQAT
QLVINGGQAT
OLVINGGOQAT
QLVINGGQAT
QLVINGGQAT
QLVINGGQAT
QLVINGGQAT
QLVINGGQAT
QLVINGGQAT
RLVIDGGRAT
RLVIDGGRAT
RLVIDGGRAT
RLVIDGGRAT
RLVIDGGRAT
RLVIDGGRAT
RLVIDGGRAT
-LVI-GG-AT

ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLHAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA
ALSRPLQAGA

FTSTRTGKFEV
FTSTRTGKEFV
FTSTRTGKFV
FTSTRTGKFV
FTSARTGKFV
FTSTRTGKEV
FTSSRTGTFEV

650
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTWLAFTNV
GKTILNLVNA
GKTILNLVNA
GKTILNLVNA
GKTILNLVNA
GKTILNLVNA
GKTILNLVNA
GKTILNLVNA
GKT-L-~-N-

*

700
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
FNYTLNRDSD
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strain
strain
strain
strain
strain
strain

Consensus

B-Cell Ep.

strain E110019
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strain
strain
strain
strain
strain
strain
Group B
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain

B171

E22

B171

B171

E24377A and 042
E24377A

E110019

E22

H10407

F11 and 536

SECEC

H10407

W3110 and DH10B

MG1655

042

B7A

CFT073

042

CFTO073
Consensus

B-Cell Ep.

strain E110019
Group A
strain
strain
strain
strain
strain
strain
Group B
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain

B171

E22

B171

B171

E24377A and 042
E24377A

E110019

E22

H10407

Fll and 536

SECEC

H10407

W3110 and DH10B

MG1655

042

B7A

CFT073

042

CFT073
consensus

GNSNLGVATS
GNSASGLATS
GNSASGLATS
GNSASGLATS
GNSASGLATS
GNSGTGLATT
GNSGTGLATT
GNSASGLATS
GNS--G-AT-

Ak A Ak Ak ok

701

EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
EDWYLRSENA
ESWYLRSENA
ESWYLRSENA
ESWYLRSENA
ESWYLRSENA
ESWYLRSEER
ESWYLRSEER
ESWYLRSENA
E-WYLRSE--

* ko &

751

LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH
LSIQGGHLGH

GQGIRVVDAQ
GKGIQVVEAI
GKGIQVVEAI
GKGIQVVEAI
GKGIQVVEAI
GKGIQVVEAI
GKGIQVVEAI
GKGIQVVEAI
G-GI-VV-A-

FoA A

YRAEVPLYTS
YRAEVPLYTS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYTS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYTS
YRAEVPLYAS
YRAEVPLYTS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYTS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLYAS
YRAEVPLY-S

NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEEGAF
NGATTEE--F

AA kA ok Ak A Ak

MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR
MLTQAMDYDR

PCT/1B2010/001962

ALSRPLQAGA
VOGNRLQAGA
VQGNRLQAGA
VQGNRLQAGA
IQGNKLQAGA
VQGNMLOAGA
VQGNMLQAGA
VOGNRLQAGA
————— L-AGA

*

ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQS
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQS
ILAGSRSHOQT
ILAGSRSHQS
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
IVAGSRSHQT
IVAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
ILAGSRSHQT
I-AGSRSHQt

FNYTLNRDSD
FNYSLNRDSD
ENYSLNRDSD
ENYSLNRDSD
ENYSLNRDSD
ENYTLNRDSD
FNYTLNRDSD
FNYSLNRDSD
ENY-LNRDSD

Kok ok kA

750
GVNGENNSVR
GVNGENNSVR
GVNGENNSVR
GVSGENNSVR
GVNGENNSVR
GVNGENNSVR
GVNGENNSVR
GVSGENNSVR
GVSGENNSVR
GVNGENNSVR
GVSGENNSVR
GVNGENNSVR
GVNGENNSFR
GVNGENNSVR
GVNGENNSVR
GVNGENNSVR
GVNGENNSVR
GVSGENNSVR
GVSGENNSVR
GVNGENNSVR
GVNGENNSVR
GVNGENNSVR
GVnGENNS-R

DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
VNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
DNNGGIARGA
-NNGGIARGA

SEQ ID NO:

TPESSGSYGF
TPESSGSYGF
TPESSGSYGL
TPESNGSYGF
TPESNGSYGF
TPESNGSYGF
TPESSGSYGF
TPESSGSYGF
TPESNGSYGF
TPESSGSYGF
TPESNGSYGF
TPESSGSYGF
TPESSGSYGL
TPESSGSYGF
TPESSGSYGF
TPESSGSYGF
TPESSGSYGF
TPESSGSYGF
TPESSGSYGF
TPESSGSYGF
TPESSGSYGF
TPESSGSYGF
TPES~-GSYG-

SEQ ID NO:

314

23-

SEQ ID NO:

315

309

*ok ok kA A

VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLESDLLRT
VRLEGDLLRT
VRLEGDLMRT
VRLEGDLMRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLEGDLLRT
VRLE-DL-RT

SEQ ID NO: 310-313"

Hook koA kA A

800
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSLTTG
EVAGMSVTAG
EVAGMSVTAG
EVAGMSVTAG
EVAGMSVTAG
EVAGMSLTTG
EVAGMSVTAG
EVAGMSLTTG
EVAGMSLTTG
DVAGMSVTAG
-VAGMS-T-G
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strain
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strain E110019
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strain
strain
strain
strain
strain
Group B
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain
strain

B171

E22

B171

B171

£24377A and 042
E24377A

E110019
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F11 and 536
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MG1655

042
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CFT073
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CEFT073
Consensus

318

B-Cell Ep.

strain E110019
Group A

strain B171
strain E22
strain B171

* ok kK

801

VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VHGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYSAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
VYGAAGHSSV
IYGAAGHSSV
---AAGHSSV

ek ok ok ok ok ok ok ok

DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKNDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVKDDDGSRA
DVK-DDGSRA
316

SEQ ID NO:

LR SRS R A SRR R EEEEEEE TS

851

GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTHHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKAST
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GTRHSMKASS
GT~HSMKAS -

F ok kR ok ok ok kW

901

LSLDDGQDNA
LSLDDGQDNA
LSLDDGQDNA
LSLDDGQDNA
LSLDDGQDNA

DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDEFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDFRARGW
DNNDEFRARGW
DNNDFRVRGW
DNNDFRARGR
GNNDFRARGW
GNNDFRARGR
-NNDFR-RG-

F ¥ ok kK k

GYVKFGHGSA
GYVKFGHGSA
GYVKFGHGSA
GYVKFGHGSA
GYVKFGHGSA

24-

HF ok ok ok koA ok

GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTARDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGCL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GTVRDDAGSL
GT-RDDAG-L

* ok ok kA

GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL
GWLGSLETGL

PCT/1B2010/001962

GGYLNLVHTS
GGYLNLVHTS
GGYLNLTHTS
GGYLNLVHTS
GGYLNLTHTS
GGYLNLTHTS
GGYLNLTHTS
GGYLNLVHTS
GGYLHLVHTS
GGYLNLVHTS
GGYLNLTHTS
GGYLNLTHTS
GGYLNLVHTS
GGYLNLVHTS
GGYLNLVHTS
GGYLNLVHTS
GGYLNLVHTS
GGYLNLTHTS
GGYLNLIHNA
GGYMNLTHTS
GGYMNLTHTS
GGYMNLTHTS
GGY-~L-H--

PFSITDNLML
PEFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNVML
PFSITDNLML
PEFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PFSITDNLML
PESITDNLML
PFSITDNLML
PFSITDN-ML

SEQ ID NO:

QHVRAGFRLG
QHVRAGFRLG
QHVRAGFRLG
QHVRAGFRLG
QHVRAGFRLG

317

SHNDMTFGEG
SHNDMTFGEG
SHNDMTFGEG
SHNDMTFGEG
SHNDMSFGEG

850
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIMAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADIVAQ
SGLWADI-AQ

S00
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLOYTWQG
EPQLQYTWQG
EPQLHYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYTWQG
EPQLQYT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>