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USPA2 PROTEIN CONSTRUCTS AND USES THEREOF 

FIELD OF THE INVENTION 

(01] The present invention relates to compositions comprising fMoraxella catarrhais (M 
catarrha/is. M. cat) Ubiquitous surface protein A2 (UspA2), More particularly, the present 

application relates to UspA2 protein constructs and immunogenic compositions comprising the 

constructs, vaccines comprising such immunogenic compositions and therapeutic uses of the 
same.  

BACKGROUND OF THE INVENTION 

[02] Ubiquitous surface protein A2 (UspA2) is a trimeric autotransporter that appears as a 

lollipop--shared structure in electron micrographs (Hoiczyk et at, EMBO J, 19: 5989-5999 
(2000)). It is composed of a N-terminal head, followed by a stalk which ends by an 

amphipathic helix and a C-terminal membrane domain (Hoiczyk et al EMBO J. 19: 5989

5999 (2000)), UspA2 contains a very well conserved domain (Aebi et al., Infection & Immunity 

65(11) 4367-4377 (1997)), which is recognized by a monoclonal antibody that was shown 

protective upon passive transfer in a mouse Moraxella catarrha/is challenge model 
(Heliminnen et al. J Infect Dis. 170(4): 867-72 (1994), 

[031 UspA2 has been shown to interact with host structures and extracellular matrix proteins 

like fibronectin (Tan et al., J Infect Dis. 192(6): 1029-38 (2005)) and laminin (Tan et al J 

Infect Dis. 194(4): 493-7 (2006)), suggesting it can play a role at an early stage of Moraxela 

catarrh a/is infection, 

[041 UspA2 also seems to be involved in the ability of Moraxella catarrhais to resist the 
bactericidal activity of normal human serum. (Attia AS et al. Infect Immun 73(4): 2400-2410 

(2005)). It (i) binds the complement inhibitor C4bp, enabling Moraxella caarrha/is to inhibit 

the classical complement system, (ii) prevents activation of the alternative complement 

pathway by absorbing C3 from serum and (iii) interferes with the terminal stages of the 

complement system: the Mernbrane Attack Complex (MAC), by binding the complement 

regulator protein vitronectin. (de Vries et al., Microbiol Mal Biol Rev, 73(3): 389-406 (2009)).  

1



[05] Moraxella catarrhalis is an important and common respiratory pathogen that has been 

associated with increased risk of exacerbations in chronic obstructive pulmonary disease 

(COPD) in adults. (Sateesh et al., Journal of Chronic Obstructive Pulmonary Disease 3:109

115 (2006)).  

[06] A need for vaccines for Moraxella catarrhalis exists.  

BRIEF SUMMARY OF THE INVENTION 

[07] As a first aspect, the present invention provides the proteins of formula (1).  

[08] A - (R1)m - (B), (formula I) 

[09] wherein: 

A is UspA2 from Moraxella catarrhalis or an immunogenic fragment thereof; 

R1 is an amino acid; 

m is 0, 1 or 2; 

B is histidine; and 

n is 0, 1, 2, 3, 4, 5 or 6.  

[9a] In a particular aspect, the present invention provides an isolated protein comprising 

formula 1: 

A - (R1)m - (B), (formula I) 

wherein: 

A is an immunogenic fragment of UspA2 from Moraxella catarrhalis having at least 90% 

identity to any one of SEQ ID NOs:39 to 43; 

R1 is an amino acid; 

m is 0 or 2; 

B is histidine; and 

n is 1, 2, 3, 4, 5 or 6.  

[10] As a second aspect, the present invention provides immunogenic compositions 

comprising proteins of formula (1) and proteins of the invention. The composition may further 
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comprise a pharmaceutically acceptable adjuvant. The composition may comprise an 

excipient.  

[11] In a third aspect, the present invention provides a method for the treatment or prevention 

of a condition or disease caused wholly or in part by Moraxella catarrhalis. The method 

comprises administering to a subject in need thereof a therapeutically effective amount of a 

protein of formula (1) or a protein of the invention.  

[12] In a fourth aspect, the present invention provides a method for the treatment or 

prevention of otitis media. The method comprises administering to a subject in need thereof a 

therapeutically effective amount of a protein of formula (1) or a protein of the invention.  

2A
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(13) In a fifth aspect, the present invention provides a method for the treatment or prevention 

of exacerbations in chronic obstructive pulmonary disease. The method comprises 

administering to a subject in need thereof a therapeutically effective amount of a protein of 

formula (1) or a protein of the invention, 

[14] In a sixth aspect, the present invention provides a method for the treatment or 

prevention of pneumonia. The method comprises administering to a subject in need thereof a 

therapeutically effective amount of a protein of formula (1) or a protein of the invention.  

[15] In a seventh aspect, the present invention provides a pharmaceutical composition 

comprising a protein of formula (I) or a protein of the invention for use in the treatment or 

prevention of a condition or disease caused wholly or in part by Moraxella calarrhalis.  

Pharmaceutical compositions may further comprise a pharmaceutically acceptable adjuvant.  

[16] In an eighth aspect, the present invention provides nucleic acids encoding the proteins 

of the invention, 

[171 In a ninth aspect, the present invention provides a process of producing nucleic acids of 

the invention.  

[18] In a tenth aspect, the present invention provides a composition comprising at least one 

antigen from Moraxella catarthalis and at least one antigen from Haemophilus influenzae. The 

composition may further comprise a pharmaceutically acceptable adjuvant, The composition 

may comprise an excipient 

[19] In an additional aspect, the present invention provides a method for the treatment or 

prevention of a condition or disease caused wholly or in part by Moraxella catarrhas and/or 

Haemophilus influenzae. The method comprises administering to a subject in need thereof a 

therapeutically effective amount of a protein of formula (I) or a protein of the invention.  

[20] In a further aspect, the present invention provides a method for the treatment or 

Prevention of exacerbations in chronic obstructive pulmonary disease. The method comprises 

administering to a subject in need thereof a therapeutically effective amount of a protein of 

formula (I) or a protein of the invention and a therapeutically effective amount of at least one 

antigen from Heaemophilus influenzae



[21] The present invention also provides a pharmaceutical composition comprising a protein 

of formula (1) or a protein of the invention for use in the treatment or prevention of a condition 

or disease caused wholly or in part by Moraxella catarrhalis in combination with at least one 

antigen from Haemophilus influenzae. Pharmaceutical compositions may further comprise a 

pharmaceutically acceptable adjuvant.  

[22] Further aspects of the present invention are described in the detailed description of 

particular embodiments, examples and claims which follow.  

[22a] The reference in this specification to any prior publication (or information derived from 

it), or to any matter which is known, is not, and should not be taken as an acknowledgment or 

admission or any form of suggestion that that prior publication (or information derived from it) 

or known matter forms part of the common general knowledge in the field of endeavour to 

which this specification relates.  

[22b] Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", and variations such as "comprises" and "comprising", will be 

understood to imply the inclusion of a stated integer or step or group of integers or steps but 

not the exclusion of any other integer or step or group of integers or steps.  

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1: A typical fermentation profile with the High Cell Density Induction (HCDI) processes 

and the parameters monitored during 20L-scale fed-batch fermentation.  

Figure 2: A typical fermentation profile with the Low Cell Density Induction (LCDI) processes 

and the parameters monitored during 20L-scale fed-batch fermentation.  

Figure 3: UspA2 yield from protein constructs MC-001, MC-002, MC-004, MC-005, MC-006, 

MC-007, MC-008 and MC-010 evaluated in fermenter; data from Table 4.  

Figure 4: Molecular weight distribution of purified MC-005 determined by sedimentation 

velocity analytical ultracentrifugation. The majority of protein is found as a trimer, with a small 

proportion of a higher molecular weight oligomer that may correspond to dimer of trimer. MW 
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= molecular weight. kDa =kilodalton.  

Figure 5: Molecular weight distribution of purified MC-001 determined by sedimentation 

velocity analytical ultracentrifugation. Majority of protein is found as a trimer.  

Figure 6: Molecular weight distribution of purified MC-001 determined by sedimentation 

velocity analytical ultracentrifugation. The sample presents multiple species and is highly 

polydisperse. The sedimentation coefficient of the major species detected doesn't correspond 

to the one of the trimers normally detected in the other lots.  
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Figure 7: Molecular weight distribution of purified MC-001 determined by sedimentation 

velocity analytical ultracentrifugation. Majority of protein is found as a trimer, 

Figure 8; Molecular weight distribution of purified MC-007 determined by sedimentation 

velocity analytical ultracentrifugation. Majority of protein is found as a trimer.  

Figure 9: Far-UV circular dichroism (CD) spectra of UspA2 constructs giving an indication of 

protein secondary structures.  

Figure 10: Secondary structures monitoring by circular dichroism (CD) during thermal 

unfolding of MC-005 (UspA2Ahelix + SHis) Visual analysis of the spectra clearly shows that 

protein loses most of its secondary structures at 33'C, 

Figure 11; Secondary structures monitoring by circular dichroism (CD) during thermal 

unfolding of MO-007 (UspA2 full helix + 6His). Visual analysis of the spectra shows that loss 

of secondary structure is slower compared to the construct without helix. Structural changes 

are detectable upon heating to 330C, but complete unfolding seems to occur between 350C 

and 370C 

Figure 12: MALDI spectrum of MC-001 lot opt-01. The mass observed at 57427Da may be 

coherent with the demethionylated protein, while the peak at 57620Da could correspond to the 

complete protein.  

Figure 13: MALDI spectrum of MOC-01 lot BMP37, The mass observed may be coherent with 

the demethionylated protein. The two other peaks at +186Da and +366Da are unidentified.  

Figure 14: Protective efficacy of MC-001 and MC-007 in a mouse model of lung colonization.  

Figure 15; Antibody response directed against UspA2 induced after intramuscular 

administration in mice, where PH1 and PIll indicate, respectively, anti-IgG levels in sera 

collected at day 28 (post 11) and day 42 (post Ill).  

Figure 16: Bactericidal titers induced by UspA2 against a homologous strain formulated with 

different adjuvants (AS015 , ASO4c and AIPO4).  
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Figure 17: Antibody response directed against UspA2 induced after intramuscular 

administration in mice, using different formulations of antigens and adjuvants.  

Figure 18: Bactericidal titers induced by UspA2 against a homologous strain, using different 

formulations of antigens and adjuvants.  

Figure 19: IgG response induced against PD in mice by PD-PEPilA-UspA2 vaccine (a trivalent 

NTHi-KM.cat. vaccine), formulated with different adjuvants.  

Figure 20: IgG response induced against PE in mice by PD-PEPiiA-UspA2 vaccine (a 

trivalent NTHi-'M cat. vaccine), fonulated with different adjuvants.  

Figure 21: IgG response induced against PiRA in mice by PD-PEPiIA-UspA2 vaccine (a 

trivalent NTHiM. cat, vaccine), formulated with different adjuvants 

Figure 22: Immunogenicity of PE in the bivalent PD-PEPiIA and trivalent PD-PEPiA-UsPA2 

formulations with ASOI E 

Figure 23: Inmunogenicity of PilA in the bivalent PD-PEPiA and trivalent PE-PiA-UspA2 

formulations with AS01 E.  

Figure 24: Immunogenicity of PD in the bivalent PD-PEPiA and trivalent PE-PiA-UspA2 

formulations with ASO1 E1 

Figure 26: Effect of the tetravalent PD/ PEPilA! UspA2/ ASQ1E vaccine formulation on mouse 

lungs pre-sensitized with heat inactivated U cat, - Perivascularitis and peribronchiolitis in PBS 

immunized mice.  

Figure 26: Effect of the tetravalent PD/ PEPiA! UspA2. ASO18 vaccine formulation on mouse 

lungs pre-sensitized with heat inactivated M, cat - Day 2 post-immunization, 

Figure 27: Effect of the tetravalent PD/ PERA! UspA2/ ASOIc vaccine formulation on mouse 

lungs pre-sensitized with heat inactivated M. cat - Day 7 post-immunization.  
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Figure 28: Effect of the tetravalent PD/ PEPiIA/ UspA2/ ASOI u vaccine formulation on mouse 

lungs pre-sensitized with heat inactivated M. cat. - Day 14 post-imrnmunization 

Figure 29: Effect of the tetravalent PD/ PEPIA! UspA2/ASO1E vaccine formulation on mouse 

lungs pre-sensitized with heat inactivated M. cat - Detailed results 

Figure 30: Post-vaccination !ung CD4 T cell responses upon M. cat WC re-stimulation. Lung 

CD4 cells expressing IL17. Restimulated with heat-inactivated Mi cat whole cells (WC) or 

medium.  

Figure 31: Post-vaccination lung CD4 T cell responses upon M, cat. WC re-stimulation. Lung 

OD4 cells expressing TNFa. Restimulated with heat-inactivated M, cat whole cells (WC) or 

medium.  

Figure 32: Post-vaccination lung CD4 T cell responses upon M. cat. WC re-stimulation. Lung 

CD4 cells expressing IFNy. Restimulated with heat-inactivated M. cat whole cells (WC) or 

medium.  

Figure 33: Post-vaccination lung CD4 T cell responses upon M. cat. WC re-stimulation. Lung 

CD4 cells expressing IL13. Restimulated with heat-inactivated M. cat whole cells (WC) or 

medium.  

Figure 34: Post-chailenge lung CD4 T cell responses upon A. cat. WC re-stimulation. Lung 

CD4 cells expressing IL17. Restimulated with heat-inactivated, M. cat whole cells (WC) or 

medium.  

Figure 35: Post-challenge lung CD4 T cell responses upon M. cat WC re-stimulation. Lung 

CD4 cells expressing TNFa. Restimulated with heat-inactivated M cat whole cells (WC) or 

medium.  

Figure 36: Post-challenge lung CD4 T cell responses upon M cat WC re-stimulation. Lung 

CD4 cells expressing IFNy. Restimulated with heat-inactivated M, cat whole cells (W) or 

medium, 
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Figure 37: Post-challenge lung CD4 T cell responses upon M. cat WC re-stimulation. Lung 

CD4 cells expressing IL13. Restimulated with heat-inactivated M. cat whole cells (WC) or 

medium.  

DETAILED DESCRIPTION OF THE INVENTION 

[23] Unless otherwise explained or defined herein, all technical and scientific terms used 

herein have the same meaning as commonly understood by one of ordinary skill in the art to 

which this disclosure belongs, For example, definitions of common terms in molecular biology 

can be found in Benjamin Lewin, Genes V, published by Oxford University Press, 1994 (ISBN 

0-19-854287-9); Kendrew et al. (eds.), The Encyclopedia of Molecular Biology, published by 

Blackwell Science Ltd_. 1994 (ISBN 0-632-02182-9); and Robert A. Meyers (el), Molecular 

biology and Biotechnology:, a "Comprehensive Desk Reference, published by VCH Publishers, 

Inc., 1995 (ISBN 1-56081-569-8), 

[241 The singular terms "a," "an,' and "the" include plural referents unless context clearly 

indicates otherwise. Similarly, the word "of' is intended to include "and" unless the context 

clearly indicates otherwise. It is further to be understood that all base sizes or amino acid 

sizes, and all molecular weight or molecular mass values, given for nucleic acids or 

polypeptides are approximate, and are provided for description. Additionally, numerical 

limitations given with respect to concentrations or levels of a substance, such as an antigen 

may be approximate. Thus, where a concentration is indicated to be (for example) 

approximately 200 pg, it is intended that the concentration includes values slightly more or 

slightly less than ("about" or '~") 200 pg.  

[25] Although methods and materials similar or equivalent to those described herein can be 

used in the practice or testing of this disclosure, suitable methods and materials are described 

below.  

[26] The term "comprises" means "includes". Thus, unless the context requires otherwise, 

the word "comprises," and variations such as "comprise" and "comprising" will be understood 

to imply the inclusion of a stated compound or composition (e.g., nucleic acid, polypeptide, 
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antigen) or step, or group of compounds or steps, but not to the exclusion of any other 

compounds, composition, steps, or groups thereof. The abbreviation "e.g." is derived from 

the Latin exempli gratia, and is used herein to indicate a nonlimiting example. Thus, the 

abbreviation "e.g is synonymous with the term "for example." 

[27] In order to facilitate review of the various embodiments of this disclosure, the following 

explanations of terms are provided. Additional terms and explanations are provided in the 

context of this disclosure.  

[28] A "subject" as used herein is a mammal, including humans, non-human primates, and 

non-primate mammals such as members of the rodent genus (including but not limited to mice 

and rats) and members of the order Lagomorpha (including but not limited to rabbits).  

[29] As used herein "UspA2' means Ubiquitous surface protein A2 from Moraxella 

catarrhalis. UspA2 may consist of or comprise the amino acid sequence of SEQ ID NO: I 

from ATCC 25238.  

MKTMKLLELKIAVTSAMIIGLGAASTANAQAKNDITLEDLPYLIKKIDONELEADIDIT 

ALEKYLALSQYGNILALEELNKALEELDEDVGWNQNDIANLEDDVETLTKNQNALAEQGE 

AlKEDLQGLADEVEGQEGKI LQNETSTKKNTQRNLVNGFEIENKnDAIAENNESIEDLYD 

FGHEVAESIGEIHAHNEAQNETLKGLITNSIENTNNITKNKADIQALENNVVEELFNLSG 

RLIDQKADIDNNINNIYELAQQQDQHSSDIKTLKKNVEEGLLELSGHLIDQKTDIAQN QA 

NIQDLATYNELQDQYAQKQTEAIDALNKASSENTQNIEDLAAYNELQDAYAKQQTEAI [DA 

LNKASSENTQNIEDLAAYNELQDAYAKQQTEAIDALNKASSENTQNIAKNQLAITANNINNi 

IYELAQQQDQHSSDIKTLAKASAANTDRIAKNKADADASFETLTKNQNTLIEKDKEHDKL 

ITANKTAIDANKASADTKFAATADAITKNGNAITKNAKSITDLGTKVDGFDSRVTALDTK 

VNAFDGRITALDSKVENGMAAQAALSGLFQPYSVGKFNATAALGGYGSKSAVAIGAGYRV 

NPNLAFKAGAAINTSGNKKGSYNIGVNYEF (SEQ ID NO: 1) 

as well as sequences with at least or exactly 63%, 66%, 70%, 72%, 74%, 75%, 77%, 80%, 

84%, 85%, 90%, 95%, 96%, 97%, 98% 99% or 100% identity, over the entire length, to SEQ 

ID NO: I Comparison of 38 sequences of UspA2 from Moraxella catarrhaiis (Table 1, SEQ 

ID NO: 1 - SEQ ID NO: 38) demonstrated approximately 63% to approximately 100% identity 

to UspA2 as set forth in SEQ ID NO. 1.  

9
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[30] UspA2 as described in SEQ ID NO: 1 contains a signal peptide (for example, amino 

acids 1 to 29 of SEQ ID NO: 1), a laminin binding domain (for example, amino acids 30 to 177 

of SEQ ID NO: 1), a fibronectin binding domain (for example, amino acids 165 to 318 of SEQ 

ID NO: 1) (Tan et a!. JID 192: 1029-38 (2005) a C3 binding domain (for example, amino 

acids 30 to 539 of SEQ ID NO: 1 (WV02007/018463), or a fragment of amino acids 30 to 539 

of SEQ ID NO: 1, for example, amino acids 165 to 318 of SEQ ID NO: 1 (Hallstrom T et a J 

Immunol. 186: 3120-3129 (2011)), an amphipathic helix (for example, amino acids 619 to 564 

of SEQ ID NO: I or amino acids 520-559 of SEQ ID NO:1, identified using different prediction 

methods) and a C terminal anchor domain (for example, amino acids 576 to 630 amino acids 

of SEQ ID NO: 1 (Brooks et al., Infection & Immunity, 76(1 ), 5330-5340 (2008)), 

1311 UspA2 amino acid differences have been described for various Moraxella catarrhals 

species, See for example, J Bacteriology 181(13):4026-34 (1999), Infection and Immunity 

76(11):5330-40 (2008) and PLoS One 7(9):e45452 (2012) 

[32] UspA2 may consist of or comprise an amino acid sequence that differs from SEQ ID NO, 

i at any one or more amino acid selected from the group consisting of: AA (amino acid) 30 to 

298, AA 299 to 302, APA 303 to 333, AA 334 to 339, AA 349, AA 352 to 354, AA 368 to 403, 

AA 441, A 451 to 471, AA 472, AA474 to 483, AA 487, AA 490, AA 493, AA 529, AA 532 or 

AA 543. UspA2 may consist of or comprise an amino acid sequence that differs from SEQ ID 

NO: 1 in that it contains at least one amino acid insertion in comparison to SEQ ID NO, 1.  

UspA2 may consists of or comprise an amino acid sequence that differs from SEQ ID NO. 1 at 

any one of the amino acid differences in SEQ ID NO: 2 through SEQ ID NO: 38, For example, 

SEQ ID NO. 1 may contain K instead of Q at amino acid 70, Q instead of G at amino acid 135 

and/or D instead of N at amino acid 216.  

[33] Table 1: UspA2 amino acid sequences from 38 strains of MoraxaIa catartha/is (SEQ ID 
NO: I - SEQ ID NO: 38).  

Strain UspA2 sequences 

ATCC 25238 MKT.KLLPLKIAVTSAMIIGLGAASTANAQAKNDITLEDLPVLIKKIDNEVEADr:IA K 

SEQ ID) YLALSQYGNILALEELNKALELLDLDVGWNQNDIANLEDDV ETK7N-QALAEQCEA KELQ 

NO: 15 LAD FVEGQEGKI tLEs IKKNTQRNLVNGEE KNKDQAIAhKNNE9TIDTDFHEVAESIqNET~ 

HkBNEAQNE T ITNSINNNNIT N ADi QAENNV VTBrNL)IDQKAD NNNN1 

10
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EAT EALEKASSEPN TONI EDLAYVLOK.AVAKOQTE.AI ALNKAS 5ECI EELAAYNELODA 

YAKOOTEATEALNKAS SENTQNIAKNQADITANS INN IYCELAQQQDQSSSDI KTLAKASAANTPDR 

TAKNKADAEASKETLLTKNQNTLIEKDKERDKLITANKTATIANKASAEThEAATADAITKNGNA 

ITKNAKSI LTDTVDGFDSRVTALDTKVNAFDGP ITALDSKVENMAAQAlSGLFQPYSVGK 

FNATAALGCYGSKSAVAIGAGYRVNNLAFKAGAAINTSGNKKGS NiGVOSEF (630 aa) 

American NK'TMKLLPLKIAVTSAMIIGLGAASTANAQSRDRSLEDIQDSISKLVQDDINTLKQDQQKMNKY 

2933 LLLNQLANTLITDELNNNVIKNTNSIEALGDEIGWLENDIADAEEGVEELTKNQNTLIEKDEEH 

DLIAQUNQADIQTLENNVVEELFNLSGRLIDQEADIAKNNASIEELYDFDNEVAERIGEIRiAYC 
(SEQ ID VNKTLENITNSVK 

NO: 2) (ELIOQKADLKiKDLESNVEEGLLESGRLLDQKAOLTKDIKALESNVEEGLEDLSGL LDQ 

ADILQDIQDLA NOELQTQYAQKQTEAI DALN4ASKSENTQNNELAAYNELQDATAKQQT 

EAIDALN KASENTONAKNQADIANN1NNIYLAQQQMS CDIKTLAKASAANTNRIATAEL 

ITAENKKDAQTAKAQANANKTATIDENKASADI KAATADAITKANNA IKNAKSITDLGTKVDG 

fDGRVTALDTKVNAFDGRI CALSKVEGMAAQAALSGL EPYSVGKFNATALGGYGSKSAVA 

IGAGYR.NPNLAFKAGAAINTISGKKGSN NIVyE (3 aa) 

American MKTMKLLKIAVCSALIIGLGAASCANAQQQLQTE LPNFLSNDNYDLTDPFYHNMTLGDTA 

2912 LLDKODGSDPLKFYSNDKDSVPDSLLFSKLLNHQQLNGFNKGDT IIPL PKEGKPVYQVDYEn 

GKGK2J SEROVYSVTTTATDEEVNSAYSRGILGKVDDLEDDEMNFLNHDITSLYDVTANQQDA 
(SEQ ID KDKKGJKGLNKELKELDKEVGVLSRDIGSENDDVAQNNESIEDLYDFSQEVADSTGEIHANNK 

NO. AQEEQDL ITNBENTNNITKNKADIALENNVVEELFNL$GLI OKADLTKDIKTLE NVE 

EGLLELSGHEIDQA DIAENQADIAQNQAN I QDLAA NELQ DAYAKQTEIDLNKASSENT 

NI EDfAAYNELQDAYAKQQ TEAT DALNKAS S E NCQNIAKNQADIANNINN I ELAQQQQIS SD 

IKLKSATRANAADSELKQIKKHKLTANKCTIDE.NKASADTK 

RAATADA ITKNGNAl TKNAKST CDEGTKVDGFDSRpTA .DTKVNAFDITALDS VENGMAAQ 

AT A CL POPtSV KNATAAGYGSEAVAI GAGEYVNENLAVAGAAI NCGNKKGSYNIGY 

NYE (644 aa) 

American M KIMKLLPLKIAVT SALIY GLDAASTANAQLVEREF PNTFLDKPLAKQHYHNVVVGDT SI'S DL 

2908 QSNSDOLKFSDDEGLVPDSLLFNKMLEQLLNGFKEGDTIIPLDENGKPVTKVDYKLDGKPFR 

I VYSVTTKI~'AAEVAIS STANGIQKDIDDLY DFDHQVCERETQIIGKTYRNEIANEESVQ 

(SEQ ID YNKEVNIEH'TELAQQQDQJISDIKTLESNVEKGLLELSGEIEQKALTK KTLESNVE 

NO- 4) NO 4) ~DESGB 'U'KADLTKDIKTLESNVEELDLSSRL.DSADI.AONQANITQDLAAYNF4LQD 

QYAQYOCT EILNASSENTQNIEDLAAYNELQDAYAKQQCETEADLN ASNTQNTAKNQA 

DIANINTNIYELAQQDQHSDIKTLAKA" AANTNRIATAELGIAENKKDAQIAKAQANANKETA 

IDENKASADTKFAATADAITEKNNTKNEESITDLGTEVDGFDSRVTALDKNA'FDGRITAL 

ESKVENGMAA' QA A'GLEQPS VGKFNEAALGGYGSKSAVEI GAGYRVNLAFKAAINTS 
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GNKKGS-NIGVNYEF (-91 aa 

Finnish MKTMLLEFLKIAVTSAMIIGLGAASTANA QQQQQQQQQQSRTEIFFPNIFFNENDELDDAYH 

307 N 2 UbAL~uzJ- .KQ 1FYSNDKDSVPDo 'r KLLfEQQLNGFKKGUTIIPL DKDGKPV 

YQVDYKL DGKGKKQKRRQVYSVTTKT ATDUSVN S AGILGKVDDLDDFiNFLNSDI T SL'D' 
(SEQ ID ATNnQDAING. i 'GVG'LpNE'1ELUIE GVLSEDIGSLNDDVAQNNESLEDLYDSmQEVADST 

NO.-5 GET0:AII) . AHNi<AQNETLQ LITNSVENTNNITENEADIQALENNVVEELENLSGRLIDQKADLTK I 

KT ESNVEEGLLELSGH LIDQKA DIAKNQADI3 AQNQANQDLAAYNE LQDATAKQQT E'IDAL 

KASSEN 'QNT EDTAA'NELQDA AKQQTEADALNKASSENTQNIEDLAAYNELQDAYAKQQTE 

AI DA.NKASSEN TON IAKNQADIANNINN IYELAQQQDGQSSDIKTLAKASAANTDR IAKKA- D 

DA'SETLTNQi'LIEKDKJSDKLITANETAIDENKASADTKEFAATADAITKNGNAITKNAnS 

I TLTKVDAFDG VTAL.'ADTKVNAFDGRITALDSKVENGMAAgNALSGLFQPYSVGKENAPAL 

GGYGD SESAVAIGAGYREVENLA KADAAINTSGNKKGSYN IGNYE F687 aa) 

Finnish * AKTMKLIPLiIAVTSAMIVGLMASTANAV>KSEPTETFLPNIFFNEYADDLDTLYHNMILGD 

353 TAIT HDDQYKFYADDATEVPDSLFFNKILUDQLLYGFKEGDKIILUDEN GKPVYKLDKRLENGY 

QKTVYSVTTKTATADDVNSAYSRYIQGDI DLYEANKENVNRLIEGDKIFANEESVQYLNREV 

Nin~aHELQQQORSSIKTKKNVEKDLLDLSGRLTAQEEDIAONQTDIQDLATYNELQ13 

00:0) Q'YAQKQTEAt"ID ALNK ASSENTNPN <NN IKTTENN IEEGLI&ELSQHLIDQKADYLTKD DKALE' 

SNVEEG LLDLSGRLI QDIAQN0ANI Q LAAYNELD ATAQTEA TDLNKASSENTQNIE 

DLAA *-.NE.DAYAK1TEAIDALNKASSENTQNIEDLAAYNELQDAYAKQQTEAIDALNKASSE 

NTON IAKNQADIAN NINNTYELAQQODQHS S DITLAKASAANT D RIAKNKADA)AS FETETKN 

yNTJ IsKDKEHDKLITANKTAIDANKASADTKFAAiADAITKNGN TKNAKSITDLGTKVDGF' 

DGR VT Al-'.DTFVNA T "KVNAFDGRTTISIKVEN AA07AAL SGL.FQP YS VGKFNATALGGYG 

SSKAvAiGAGYRVNENIAFKEAGAAINTSNKKGSYNiGVNYEF (683 amino acids ) 

innish MKTMKLLPLKT AV T S AMMVGL G MASTANAQQQKSFKTEIFLFNLJFDNDNTELTPLYTh NMiL GN 

35Q TAIJlTQENQYTFADDGNGVPDSLFNIL.HDQLLEIGFKEGcIIPLDENGKPVYKLDSIVEQG 

KTKTVYSVTTNATADVNSAYSRGIQG''IILYEANKENVNRLIEHGDKIFAEESVQYNRn 
SEQ 1.D VOMNIENIHEI2AQQODQHSDIKTLKNVEKDLLDLSGRLIAQK'DIAQNQTDTQDLATYNELQ 

NO:7' DQYAQKQTEAIDALNASSENTQNIAKNSNE IKTLENNIEEGLLELSGi DQRALTKDI3K L 

ESNV2E(5LtSnn'. 1 ")' 5DNANI SLAAMNP0DAYNED AKQQTEAIDAL NAKAS FT" 

}ISLAAYNEL95 YE §,7T5JT 5 '3{NlASSENTQNIEDTJS',AYNF' QSAV.kAKQQPE--A YD'ALNIC SS 

ENTQNIAKNQADIANNINNIYEIAQQQDQHSSDIKTLAKASAANTDRIAKlmADA SFETLTK 

NIMTLIEKDKEHDKLI TANKTAIDAKASADTKFAATADAITKNGNAITKNAKSITDLGTKVDG 

FDGRVTATY.KVNALDTKIKAFDGRITALDSVENGY4AQAALGLFQYsI(KFNATAALOG-y 

CSKSAVAJGA.GUEPNLAHEAINTSG3NKKGSYNI G&NYVF 0(684 amino ac ids) 
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Hjianish MKTNKLLPLKTAVTSAM4TITGLGAA$TANAQQQQKTKTFVFLPNLF'DNDYYDLT'DPLYHSMILD 

216 TATLETDQQDNS KS QLKFYSNDKDSVPDS LLESKILLHEQDLNDFI AGDTiIPLDYDGKPVYTQDT 

RTKDCK TVYSVTT AT flEQSAY RGIQCDIDDLYDTNREVNEYLKATlD NER7" ET 

(SEQ ID DALNKAS SANIDRTDTAEERITDKNE 7D)1KALESNVGKDLLDLSGRLIAQKEDIDNNINEIYELA 

NO: ~ QQQDQHSSDIIKTLKNN'VEEGLLETSYID KA DLJTKDIKTLENNITEEGDLLEGDLTDQKADL 

TKDKTLENNI EEQT 4 LELSGEL IDQKADIAQ)NQAN IQDLIAYNELQDQYAQKQTEATIDALNKAS 

2ENTQ I T NDAAYNE'QDAYAKQQTE NT DATNKA5 ENTONTDLAYNELDAYAKQQTEAID 

ALEKAS SEN TQNIAKDQADI ANNINN~lYNMQQQDQHSS$DIKTLAKES AANTDRTAENKADADA 

SETZTKNQNTLI EKDKEHDKL ITAN EAl XANKASADTKFAATADATTKNQNAT TNAKSITD 

LGTKVDGIFDGRVTALDTKVNSAFDGRT ALDSKVENGMAAQAANLSGLEQJPYSVGKRNATAALGGY 

GSKSAVAIGAGYRVINPNLAFAGAAINT SGNKKGSYNIGVNYEF (68 4 amino acids ) 

Dutc aHFl2 MKTMKLL PLKIAVT SAMMV'GLGMAS3TANAQQQKS PKTE I FPNLFDNDNTETDPLYHNMILGN 

TALLTQENQYKFYADDG'NGVFDSLLFJNKTLHD'QLLIJGFKKG DTIIPLDENGKPVYKLDS IVEQG 

(SEQ D0 

(SEQ ID TKTEVYS VTTATADDENSAYS;RGQGDI DDLYEANKENVNRLTIEHODET FANEESVQYLNRE 

NO ~VQNN TENITELLVQQQSDRSSD IKTKNEDLLSR QE QNQTDTQDLATYNELQ 

DQYAQKQTEIDANKNS S ENTQNIANNN IKTLEN IEELLELGH1 LIDQKADLTKDI KAL 

SNEEGLDLG I I DQKADIAQNQANTQDIAAYNELQDAYAKQQEI DAL NASSENTQNT 

* O'LAAYMnLQDAYAKQQEEAIDALNKASSENTQNIEDLAAYNELQDTAKQTEATDALNKASS 

ENTNIAKNDiN NlN NY YELAQQfDQSDiKTLAKASAAN'I'TRKAADASkEELIK 

NQNT'L' 'KDEHD2I TAN KETDANKASADTKFAATADATKNNATKNAKSIT' "DLGTKVDG 

ED?"RETLDTKVNA'42DTKYNAFDGRI TALDSKVENGMAAQAALSGLYQPYSVGKNATAALDGY 

2SKS? AGAyPVNPNLAF'AAA&NSGNKKGyNGVNVEF (684 amano acids) 

Dutch FIG ' MK"TM"K' I LKIAVTSAMITGLDAASTANA EQI FNAJPyQV Eb1 

(OSLC1 DTOLKS'YSNDEYSV/PDSLLEKLHEQQ' "NLDKK, ilT;DNi(PYHYIDRLD'QEL 
RRLTO DVYSVTTKIIQDDVDNESRYVIQGDIDDLCEANK EN NRLIESOK A EV LNKL' 

NW 10)QNNEN YELAQQQDQHSSDTKTLKKNVEEGLIELSGHLDQKADTKIKLENVEEGLLEL 

LDQKAPDIANQADTAQNQANI QDLAYNE LQDAYAKQQTEAI DA LNKASSENTQNEDNLA 

AYNELQDAYAKQQTEAIDALNKASSENTQNTAKNQADIA NNINNT.YELAQQQDQHSSDTKTLAK 

ASLANT DRIAKNKADADASFfITKNQ'TIEEDKEHDLI TANKTIIDANKASADTKFAAAD 

AlN TNEAI EKAKS I TDLGTKE DARDRVTAL TKNAFDRI T'ALDSNVENAAADAL GEL I 

Q P SVGKF'NA'A OGYDAKAVAIDAY RVNPFAFKAA 6 T. GNKKGSYNIGDNY S 

(574 amino acids) 

Jowg n MKNTMKDLP LKIAVT SAL I VLGAASTANAQQQPQTETFFPNIFNEENHDALDDOV ENETILGDTA 

ITQDNQYKT"YADAI SEVPDSLL FNKTILI-HDQQLNGFEEDTDI I PLD)ENGKPVYKL DEKVENGVKK( 
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SVYSVTTKTATADVEQSAS<CICDIOLYEANKENVNRLIEUGDKIFANEESVQY LNKFVQ 
'sE'Q ID 

NNIENIHELAQQQDQSSDIKTLKKNVEGLLESGHLIDOKADLTKDIKTLESNVEEGLDLS 
NO: TI) 

GRLLDQKADIAQNQANT QDI:AYNELQDAYAKQQTEAIDALNKASSENTQNIEDLAAYNELQDA 

IYARQQOEA37LCNKASSENTONIEULAAYNELQDAYAKQQTEAI[ALNKASSENTQNIEDLAAY 

NEL QDAAKQQTEAIDALKASSENTQRIEDLAAYNELQDAYAKQQTEAIDALNKASSENTONI 

AKNQADIANNINNIYELAQQQDQSSDIK TIAKASAANTDRIAINEADADASFETLTENQNTLT 

E-KEN[LITANXTAID)ANFASADTKEATADAITKGAITNATKMKSITDLGTKVDAEDGRVT 

ALDTKV4ALDTKVNAFDGR.ITALDSKVENGMAAQAALS FIlQYVGKFATAALGGYGSKSAV 

AIGAGYRVNPNLAFKAGAAINTSGNKKGSYNIGVNYEF (67 amino acids 

NorTwegian-3 MK52CK.L1 :ELKTAVTSAINVGLOAASTANAQQQQQPRIET 2WPNTFFNENF1SAJI,:VYHSl MI 125 

TAITQDNQYKFYADAISEVDSLLENKILHDQQLNGPEGDTIIPLDENGKPVYKLDEVENGV 

KSBYSiY 1vKTATRADVEQSAYSRGIQGDIDDLYEANKENVNRLIEHGDKTFANEESVQYLNRE 

VQNNIENIRELAQQQDQHSSDSKTLKKNVEKDTLDLSGRLTAQKEDIAQNQTSIQDLATINELQ 

NO: ~ DQYAQKQTEA.IDALNKAS SEVIN1NAKNSNHT.yrKLENNg;IEEGLLELSGELI1DQKADLTKDIKTL 

NNT EEGILLELSGLT IDKADLTlDIKALESNVEEOLLDL$SGNLLDQAIAQNOANIQDT AAY 

NELOQYAQKQTEAIPALNKASSENTQNIEDLAAYNELODAYAKQQTEAIDALNKASSENTQMI 

IAKNQADIANNINNITYEIIAQQDQSSDIKTLAKASAANTDRTANKADADASFETLTKNNTLI 

EKDREHUIDKTANKTAIDTNKASADUTKFAATADAITKNGNAITKNAKSITDLGTKVDGFDGRVT 

IALDTKVNALDTVNAFOGITALDSRVENGMAAQAALSCLFQPYSVGKFNATAALGGYGSKSAV 

AIGAGRNPNLAFIKAGAAINTSGNKKGSYNIGVNYEF (67S amino acid) 

N- MKTMKLLPLKIAVTSALIVOLAASTANAQLVERFPN DLQ N GT D 

20 N S DOLKEYSDDEGLYPDS iFNKMLHEQLINGFKEODTT T.PiENKPVYDYKLDGKEPR 

KVYSVTTKIATAEDVATSSYANGIQKDIDDLYDFDHQVTERTTQHGKTIYRNGERILANEESVQ 
SEQ IS YLNKEVQNNIEIYELAQQQDQUSSDIKTLESNVEKOLLELSOHLIDQKADLTKDIKT 8a.iE 

NO: }3) GLL DLSGRLIDOKADIAQNQANIDLAAYNELQDQYAQKQT EAIALNKASSENTQNIEDLAA 

YNELQDAYAKQQTEAIDALNKASSENTQNIA NQAD IANN INNIYELAQQQDQUSS DIKTTAKA 

nANT DRIAKNKADADASFE TLTKNQNTLIEKDKEHDKL IT ANKTAIDTNKACA DTKFAATADA 

IT ENGMAi TKNAKS T DLG TKVDGFDSRVTA DTYNA DTKNA LTKVNAF1GRI:TA7 DSKV 

ENGMAAQlALSG ;IVQ PYSVGKFNATAALGGYGSTKSAVAI cAGY RV NPN LA EKAGAAINTSGNKK 

GSYIGVNYEF1 (587 am~tinn ac2~ds) 

Norwogian MKTMKLLFLKIAVTSAMIIVGLGAA'ITANAQQQQQRTETFEiN!FFNENUDALDSVY NMI :GD 

25 TAT TQDNQYKFYADAISEVPDSILENKIT:DQQNGFKEGDTIIPLDENGKPVYKLDEKVENGV 

KKSVYSVTTKATADEQSAYSR531Q3DIDDTYEANKEN VNRLIEHGDK251FANE-E3VQL NREo 

VNNENIHELAQQQDQHSSDIKTLKKNVEKDLDLSGRLIAQKEDIAQNQTDIQDLA T YNELQ 

80:14) .. Qxv< T'LNAr~\g\ TMASNS1KTLSN1IEEL TJ 

:14
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ENIEEGLLELSGHLIDQI ADL'TKDIKALESNVEEGLLDLSGRLLDQKADIADNQANIQDLAAY 

NELQDQYAQNQTEATIDALNKASSE8NTQNTNDLAAYNELQDAYAKQQ:TEAI DALE KAS SENTQNTI 

ANN~QADIFANENTNNIYELAQQQEQ8$D KTLAKASAJANT DRIAJNKADADASFETIKNQNTLI 

KDKEH'DKLI TANETAIDTNKASADTKFAATh DA ITKNGNAIITKNKSIT DLGTK\DGFDGRVT 

I F KVNALDTKVNAEDGRITALDSKV/ENGMAAQAALSGLEQPYSVGNNTh YLGGYGSKSAV 

ACAGYRVNPNLAFEAGAAINSGEN3WKKGS YGVNTE (678 amino acids) 

Norwegian MKTMILLPIIAVTSAITVGLGAASTANAQV.DKSLEDIEALLKI DI SKLEKEKKQQTELQKY 

27 .LSQYANVLTMEELNKNVEKNTNSIEALGYEv GWLENDADLEEGVEELTKNQNTLI EKDEEi 

DRLIAQN DDBLKTLENN LNTIDQEADAKNNAS IEELYDFDNEVAEIT GET HAT 

(SEQ ID EEVNKTLEKLTNSKNTEDNTDKNKADIQALENNVEEGLLEL.SHLIDQKADLTKDI KALSNY 

NW 15) EEGLLDLSGLLDQKADIAKNQADIAQNQTDIQDLAA NEL DQA TQTEAIDALNEArSENT 

NI EDLAAYNELQ DAYAKQQT7EAI DALNAS SETIEDAANELQDAYAKQQTEAIDALNK 

ASEq GTONIAKI3QADIANNiNNT YELAQQQDQIIS SDIETLIAKVIAANTDIAKNKASADAS'ET 

LTKNQNTLIEKDEHDKLIAKTIAIDANKASAD TKFAA\TADA %N'NAITKNAKS3TTDLGTK 

VDGFDSRPVTAL"TKVNAFD'R TALDSKVENG AAALSGLFDPYSVGK2 NATALGGYGSNS 

AVAIGAGYRVNPNLAFKAGAAINTSGNKKGSYNTIGNYE (616 amino acids) 

Norwegian MKITRY KIVTSAT"VGLGEA$TANAQATE.TFENLFrDNDY}ETTDLYHG;ILNTAITQ 

:6 DTQiYRFAENTQVPDS T
F.NPPP2PIHQQLNGFKEGSDTI PLDENGKPVYKLDEITTENGVKRKVY 

SVTITTTREDVEQSA ±SRGIOG D IDDLYEAN KENVNRL IEHGDKIFEANEESVQYLNENQNNI 

(SEQ I ENI EAOQQuQQSSDI[ILK EEGLLELaGH IJDKADLTKDIKALESNVEEGLLDLQGUL 

NO. 16) 
IT T F AD T KALESNVEGLDLSGRLLDQADIANQADIAQNQT DIQDLAAYNLyOA 

("<QTEAT DENKAESSENTIE8DLAAYNELQDQYAQKQTEATIDATUNKAS SENTQNEDL AAYNE 

LQDQVZAQKAIDLNKASqENTQNEE DLAAYNELQDQYAQKQTEI DALNKAS S EN QN 

NQDI ANNINNI YELAQQQDQHIS$5DI KTLAKASAANTDRIAKNKADADASFEPTL TKNQ>NTItB 

DKEmr LITIANKTAIDANKASADTKIEAATADAITKNGNAT It ENEKSI T DLGTKVDGFDGRVTAL 

D [TNADTKVNAFDGRITALDSKVENGAAQAALSIL FQPYVGEPNATPALAL RAA 5 

GAGYRVNPNLFKAGAA INTSGENKGS YNIGVNYEF (676 amino ac idS 

B7SV MK TM [PLKAVTSALV TLGAASTANAQNGTSTKNLKEYAQYLDNYAQYLDDD 

T KVG-TATNAKNQAIK KLsNKKTSRDIDSL REVVDNQYTVNNQADT ENQDDIKEPIE 

SEQ ID 
NN7VGKEL LNLSGrRLLDQKAID NNINNTYETLAQQQDQHSS2ZDTIKTKKKNLEEG 4 T£LESHI 

N 17 
DQKSDIA) QNrQTDIQDLATY'NFLQDQYAQKQTEAIDANKANIJSSENTQN WEDLAAYNELQDAY 

AKDQrTEAIDAIJNKASS2ETQNIl QDLAAYESQDAYAKOQTEAI DALNKASEN ET TIEL 

AYNE.LQDAYAKQQTEAIDALNAS ENTQNI EDIAAYNELQDAYAKQQTEAIDLNIASSE 

NQN I EDLAAYNELQDAYAKQQTEAI DALNKAS SENTQNI AKNQAD ATNNINN I YELAQQQ 
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SDQHS SDI KTLAKASAANT DRIAKN KADADAS EThYLTS IKNQNTLL I EKDKEI-IDKLITANKTAI 

ANKASADTKFAATADAITKNGNAITKNAKSITDLGTKVDAFDGRVTALDTKVNAFDGRITA 

ADS KVENGMAAQAALSGLFQPYSVGKNATAALGGYGSKSAVAIGAGYRVNPNLAFKAGAA 

NTSGNKKGSYNIGVNYEF (629 amino acids) 

No".ea n MKTMXLLPLKIAVTSAMIVGLGMASTANAQQQRSEKTETFLPNIFFNEYADDLDTLYHNMI 

14 GOTAITHDDQYIFADDATEVPDSLFFNKILHDQLLYGFKEGDKIIPLDENGKPVYKLDK 

RLDNGVQKTVYSVTTKTATADDVNSAYVRGIQGDIDDLYEANKENVNRLIEHGDKIFANE 

SVQYLNKEVQNNIENIHELAQQQDQHSSDIKTLKKNVEEGLELSGHLIDQKTDIAQNQTD 
NO: Le) 

IQDLATYNELQDQYAQKQTEAIDA L N IASSENTQNIAKNSNRIKALENNIEEGLGELSGHL 

IDQKADLTKDIKALESNVEEGLLDSGRLIDQIADIAQNQANIQDAAAYNELQDAYAKQQT 

EAIDALNASSENTQNIEDLAAYNELQDAYAKQQTBAIDALNKASSENTQNIEDAANElj 

QDATAKQQTEAlDAINKASSENTQNIA\NQADIANNINNIYELAQQQDQHSSDIKTLAKAS 

AANTDRIANKADADASFETLTKNQNTLIEKDKEHDKLITANKTAIDANkASADTKEAATA 

DAITKNGNAITKNASITDLGTKVDGFDGRVTALDTKVNALDTKVNAFIXRIYALDSKVEN 

IGMAAQAALSGLFQPYSVGKFMATAALGGYGSKSAV'IGAGYPVNPNIAKAGAAINTSGNK 

KGYNWGVNYEF (683 amino acids) 

Norwoei an MKTMK' LPLX IAVT SAM! VGL AAS TANAQAQS NRSLDQ VQALARGIDET KI KKEIQQSQQ 

PELNYLTENQLANALNIEEANNNVQKNTQPLDSAATLYGDLSIOTVPKSIKENKESIKENK 

ESIKENKESIKENKESIKENKESIKENKESITTLTRKSEQNQVDIVRNNASIEDLAYGQEz 

vAKL)IGE IHAYTEEVNKTLENLITNSVENTNNITKNKADIQALENNVVEELFNLSGRLIDQ 

No, I ADIDNNINNITELAQQQUQHSSDIKTEKNVEEGLIELSGHLIDQKADLTKDIKTLESNV 

EEGLLDLSGRLLDQFADIAQNQANIQDLAAYNELQ)AYAKQQTEAIDALMNASSENTQNIE 

8DAAYNELQDAYAKQQTEAIDALIKASSENTONIEDLAAYNELQDAYAKQQTEAIDALNKA 

*SSENTQNIEDLAAYNELQDAYAKQQTEAIDALNKASSENTQNIAKNQADIANNINNIYELA 

QQQ &oSSDIKTLAKASAANTDRIAKNKADDASPETETKNQNTLIEKDKEHDKLITANKT 

VIDANKASADTKPATADA ITENGNAITENAKSITDLGTKVDGFDGRVTALDTKVNALDTK 

VNAE'GPITALDSKVENGMAAQAALSGLFQPYSVGKFNATAALGGYGSKSAVAIGAGYRVN 

PNLAFKAGAAINTSGNKKGS YNIGVNYEF (700 amino acids) 

Fin iE MKTMKLLPLKIAVTSALIVGLGAASTANAQATETFLPNLFDNDYIETTDFLYHGMILGNTA 

1TQDTQYKFYAENGNEVPDSLFFNKIMDQQLNGFKEGDTIIPLDENGKPVYKLDEITENG 
414 

VKRKVYSVTTKTATEEDVEQSAYSRGIQGDIDDLYEANKENVNRLIEGODKIFANEESVQY 

(SEQ ID LNKEVQNNIENIHELAQQQDQHS2DIKTLKKNVEEGLIELSGHLIDQADLTK TIiF12NN 

NO: 20) VEEGLLELSGHLIDQKADLTKDIKALESNVEEGLLDLSGRLLDQKADIAKNQADIAQNQTD 
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TQDLAAYELQDQYAK ~ DEN! QANA SETN 1 EDIAAYELQ DQYA QKQT EA T DALN 

KASS ENTQNIE DLAAYNELQDQYAQIQTEAIDALNKAS S ENTQNIEDLAAYNELQDQYAQK 

QTEAIDALNKASSENTQNIAKNQADIANNINIYELAQQDQHSS DIKTLAKASAANTORI 

AENKADADAS FETLTKNQNTL I EKDREDKLI TANKTAT DANKASADT KFAATADAITKNG 

NA ITENAKSIT DLGTKVDGFDGRVTALDTKVNALDT KVNAFDGPAITALDSKVENGMAAQAA 

LSGLFQPYSVGKFNATAALGGYGSKSAVAIGAGYRVNPNLAFXAGAAINTSGNKKGSYNIG 

VNYEF (676 amino acids) 

Japanese IMKTMK1LPLKIAVTSAMIIGLGAASTANAQLAEQFFPNIFSNHAPVKQHYHNVVVODTSI V 

ENLQDSDDTQLKFYSNDEYSVPDSLLFNKMLHEQQLNGFKKGDTIIPLDENGKUVYKVDYK 
Z7476 

ILDGQEPRRVYSVTTKIATQDDVDNSPYSRGIQGDIDDLYEANKENVNICLIEKGDIFANEE 

(SEQ ID ISVQYLNKEVQNNIENIYELAQQQDQHSSDIKTLKKNVEEGLLESGRLIDQKADIAQNQAN 

NO: 2i IQDLAAYNELQDQYAQKQTEAIDALNKASSENTQNIEDLAAYNELQDAYAKQQTEAIDALN 

FA S AENTQNI EDLAAYN ELQDAYAKQQTEAIDALNKA SSE NTQN I EDLAAYNELQDAYAKQ 

QATIDALNKASSENTQNIEDIAAYNEIQDAYAKQQTEAIDALNKASSENTQNIEDLAAYN 

ELQDAYAIQQTEATDALNKASSENTQNIAKNQADIANNINNIYELAQQQDQHSSDIKTLAK 

VSAANTDRIAKNEADADASFETLTKNQNTLIEKDKEHDKLITANKTAIDANKASADTKFAA 

TADAI TKNGNAI TKNAK S TDLGTKVDGFDGRVTALDTKVNAFDGRI TALDSKVENGMAAQ 

AASOLFQPYSVGKFNATAAIGGYGS KSAVAIGAGYRVNPNLAFKAGAAINTSGNKKGSYN 

TGVNYEF (678 amino acids) 

Belgian MKTMKLLPLKIAVTSAMIIGLGAASTANAQSRDRSLEDIQDSISKLVQDDINTLKQDQQKM 

NKYILNQLANTLITDENMVTXMTNSTEALGDETGWLENINADLEEGVEELTKNQNTLIT 
Z7530 

F'KDEEHDRLIAQNQADIQTLENNVVEELFNLSGRLIDQEADIAKNNASIEELYDEDNEVAE 

R : GEiTAYTEEVNKTLENLITNSVKNTDNI DKNKADI DNNINHI YELAQQQDQHS EDIKTI 

N 22) KNNVEEGLLELSGHLIDQKADLTKDIALESNVEEGLLDLSGRLLDQnDLTKDIKALESN 

VEEGLLDLSGRLLDOQADIAQNQTDIQDLAAYNELQDQYAQKQTAIDALNEASSENTQNI 

IEDLAAYNELQDAYAKQQTEAIDALNKASSENTQNIAKNQADIANNINNITELAQQQDQ SS 

DI KTAKASAANTN RIATAE LG AEKKDAQ IAKAQANANKTAI DENKASADTK FAATADA 

ITKNGNAITKNAKSITDLGTKVDGFDGRVTALDTKVNAFDGRITALDSKVENGMAAQAALS 

GLWFPSVGKFNATAALGGYSKSAVAIGAGYRVNPNLAFKAGAAI NT SGNKKGSYNI GVN 

YEF (613 amino acids) 

German MKTMNKALLLKIAVTSALIVGLGAASTANAQATNKDITLEDVLKSIEEIDPYELRDYIEYPT 

AIERFLLESQYGNTLTLEEFDNDIELLDQDVEDLEESVTELAKNQNSLIEQGEAIKEDLQG 
Z8063 

LAD'VERQEDKILQNETSIKKNTQRNLVNGFEIEKNKDAIAKNNESIEDLYDFGHEVAKSI 
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GEI RAHNEAQNED LNDLITN NTDNITKNKADTQALESNVEKGLLELSGHLT DQKADID 
(SEQ T

flDI 
INIHELQQQQSDK Q ATLKNLGLLGLIQ$ QQNQLAYEL 

QDQYAQKQTEAT DALRNKASSENTQN TEDIAYNELsQDAYAKQQTPEATDANKASSENTQN 

AKNQADTANN INNIYEAQQQDQSSIK.TLAKASAANTDRTAKNKADADASFE2LTKNQN 

TLTEKDKEHJDKL<ITANKTATIDANKASADTRF'AATADATTY.NGNAITKNAKS ITDLGTKVDG 

FDSYRVTAIDTKVNAFTDGRITALDSKVENGMAAQAALSGLFQPYTSVGKFNATAALGGYGS KS 

AVAIGDAGYVNPIENLAFAGAATNT SGNKK GYNIGDYNEF (589 amino acudsa) 

Erica MKTMK4'.1EELIAVTSAMYPVGLGMASTANAQQQKS P1(TEIFLPNL11 IbNDNTK14TIF'LYHNM4T 

LGNTAL'E'TQENQYKFYADIDGGVPDSLLE4NKTILHDQILLHGFKEGDT I 11P7 DEGKVYKLD 

SICVEQGKTKIT)'VYSVTTI KTsATAIDVNSAYRGT IQGDI DDLYEANKENV11LI EHGDKIAlE 

(SVQYLNREVQNNIENIHELAQQQDQQHSDIKTLRRNVERDLLDLSGITAQKEDAN 

11:24' DTQ LAT~ 'YNEL4QDQUAQKQTE'1AIDALNKASiSENTQNTAKN S NHTITLU EEIEEELSGDp 

-. 754 (Lli KALESN VEEGELDLSGRLIDIQKAIAQNQANTTQDLLAAYNEL7QDAYAKQQ 

2 EAT DALNAS SENTQNIEDLAAYNEQDAAQQTA IDLNKASSENTQN LAAYNE 

ALNKASSENTQIAKNQADIANNITYEAQQQDQH$SDIKTLAKA 

SAANTDIRTAKEKADADASFET1714TKNQNTLI EKDI EDKL__TAN KTA1IDANKASADTKR AAT 

ADAITKRIDNAITKNIES IT DE>GTKVDGFDG}RVTALDTKVNAEDT KVIAFDGRITALDSK E 

NGMAAQAA( IGFQPYSVGKFNATAAIIGGYGSKSAVATGADYVNPNLAFKAGAATNTSGN 

KKG2SYNTGVNYEV (!684 azn.o acids) 

N:3oec 5KTKLPEKIAVTSAL IvfGLATANA ~QQQQKTTEVFLPNLFY WNDY IEETDELYNNMI 

LGdiTAA JVDQNYSN'V KEHSNDEES FDSLFSKMLNNQQTNGFKAGDI ITPVDANGQV 

IYQKDT RV EDGT R1TVLSVT TKIAT QQ D tSAYS3RGIQQKVNDDDEMNELNITStYD 

EQ.0_1 ~ TANQDIRKGKKGVKDKGVKGENKLK~rEEIDK ELSRDIG1 LNDDIVAQNNiED 714 
* [1 YEVASEIHAA! NnAQNETIQITN SVENTINNITKNKADT QALENNVVEELFNLSG 

R I IQKALTKITLES.PNVEEGLLELSHLIPETDQKAIAKNQADIAQNQAN IQILAAYNEL 

QDAIYQQTEAIDALNKn-ASSEN T N T AAYNELQIAYAKQQTEAIDAENEASSENTQNI 

AKN). QA I I ANN INNI I YEL ,AQQQDQHS S D I KTLARAASAANTDRIANKADADASFETI TKNQN 

.EHDELITANK
T t DENRA3ADTKFAATADAITENGNAITKNTAKSITTDLTDKVDG 

FDGRVTAL DTKVNAFDGRITALDSiVENGMAAQAALjGFQPSVGKNATAALGGYGSKS 

AVAIGAGYRVNPNLAEKAGAAINTSGNKKGSTNNGVNYEF (650 amino acids) 

Ameri:can MKTMKLL14PLKIAVT2SALIVGLGAVSTTNAQAQ3RSLDIQI QTRLADLAGKTAAGKNGGGQNN 

QNEQNINKYL2ESQY.ANT.ETMEELNNNVVKNSS31SIEETIIFGWLENDVADLEDG 1EELT4 
VI2 

ENQN RIEKDEEHDRLIAQNQADIQ TLENNVVEELFNLSDRLDQKADTAKQADIAQNE 
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S IEEI:YDFDNE VAEIKIGETNAYTEEVNKT QDLTITNSVK(NTDNIDKNKADI DNNI.NHI YEL 
(SEQ ID 

AQQQDQFISS DIKTLKN'NVEEGLLJELSGHTDQKADLT DIKTLEPNNVEEGLLDLSGRLIDQ 
NO: 26) 

KADiTAKNQAD IAQNQT DI QDLAAYNELQDQYAQKQTEAIDALNAS SENTQNI DLAAYN E 

LQDAYANQQTEAIDEALNRAS SENTQNTAKNQADTANNINNTYELAQQQDQHSSDIKTLAKA 

SAAlNTDRIANADADAS FETL'TKNDNTLIEWKDKEHDYKLI1TANKTAIDENKASADTKFAAT 

ADATITKNONAiTRKAKS IT DLGTKVDG FDGRVTALDTKVNAFDG'rITALDSKVENGMAAQA 

ALSGL FQPYSVG 'FNATAALGGYGS K$AVAI GAGYRVNPNLAFKAGAAINTSGNKKGSYNI 

GVNYEF (616 amino acids 
--------------- ---------------------------------------------------

Aener can MKTMK:LPLK.IAVT SALI VLGTAS TANAQVASPANQKI QQKIKKVKELRQDIKSLRNDI 

DSNTADIGSLNDDVADNQDDILDNQA IAKNQDDIEKNQADiKELDKEVGYLSREIGSLND 
P44 

iADNY TDIIDNYT DI DNQANIAKNQ DDIEK"NQAD ELDKEVGVLSRE IG SLNDD02ADiN 

(SEQ ID QDDI AKNQADIQTLENNVEEGLLELSGHLLDQ KADwDNNI NNIYELAQQQDQHISSDIKTLKK 

O:7) NVELLELSGL DQKTDIAQNQANIQDLATYNLQDQYAQEQITEAIDALNKASSENTQ 

N\ IAKNSNRI KALESNVEEGLLELSGHL IDOQKADLTK DIKALESNVEE~GLLE LSGHaI DQKA 

DIAQ:NQANIQDLAAYNELQDQYAQKQTEAINK'S NTQNIEDLAAYNELQ DAYAKQQ 

T EAIDALNKASSENTQNIAKNQADIANNINNJ ELOQQDQHSSDIKT LAKASAANTDRIA 

KNKADADAS FETLTKLNQNTLI ETDE T:DKLI TANKT DANKVSADTKFAATADAITKNGN 

AIT KNAKITDiLGTVDAEDSRVTALDTKVNAFDGRI TALDSKVENGMAAQAAL SGIFQPY 

SVGKFENATAALGGYGSKSAVAI GAG YRVN ENLKAFRAGAAINT SGNKKGSYNI GVNYEF 

(666 amino acids)i 

Ame ca MKTMELLPLKIAVTSAMAIVGLGATS TVNAQV/VEQFF'PNI H NE!NDELUDAYHEN~ILGDTA 

IVCNSQDNSTQLKFYS)NDEDSVPDSLLFSKILLFEQQLNGFKAGDTI IPLDKDGKPVYTKDT 
V1171 

RTKDGYVET7 S VTTKIATQDLWEQSAYSRGI01QGD IDLY DiNREVNEYLKATEIDYNE RQT 

DAI DAKAS SANTDRDTAEERIDKNEYDIKALESNVEEGLLELSCILIDQKADLTKDIK 

ND: 2 L) ESNVELELLSGII D QKA'DLTKDI KALESNVEEGLLDLSGRLT DQKAIAQNQANIQ 

DLAAYNEANLQDAYAKQQ TEIDANKASSENTQN IEDLAAYNELQDAYAKQQTEAI DANKA 

SSENTQN1EDLAYNEQAY 1 lAKQQTEAIDALNKASSENTQNI EDLAAYNELQDATAKQQT 

iAIALNKAo SENTQNIAKNQADIANNINNIYETAQQQDQSS DIKTLAKASAANTDRIAK 

NKADADASFTILTKNQNTLIEKDKEH1DKL I TA NKTAI DANFASADTKFAATADAI TKNGNA 

SITKNAKS ITDLGT VDGEDGVTALDTKNALDTKVNAFDGRITALDSKENGMAAQAALS 

GLFQPTS VGKENAT'AALGGYGSKSAVAIGAGVNPNLATFi AGAAINT SGNKKGSYN IGV0N 

YEF (674 amino acids) 

Amiana 1KTMKLLPLKIAVT AMIIGLGAASTANAQOSRDRSEIQDSISKLVQDDIDTLKQDQQKM 
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"I' TA ''1 b ,KLNQLA.T"1 IE,,LNENVI KM N, '' LGDrEIl NDI ADTI FFG-VE ELTKQN TII4 

KDEEHDRLIAQMQADIQTLENNVVEELFNBSGRLIDQEA DANAIEYDDNEXVAE 
(SEQ ID 

RIGEI AYTEEVNKTLENLITNSVKNTDN IDICNKADI DNNINIHI YEBAQQQDQH 0S$DIKTT 

) NN\EELEBSGHLIDOOADLTDKALESNVEEGBLDLSGRLLDQKADLTKD NANE N 

E LD DKA.AAYNELQDQYAQKQTEAl 

AY K AIDALNKASSENTQCNIANQAI NIN4N 1ELAQQQDQHSS 

DIKTLARASAANTNRIATAELBGIAENKKDAQIAKAQANANKTAI DENIVAS;DTKFA\ATA T )Ax 

ITNGNAI TKNAKS ITlGTKcVDGF'DGRYTABDTKVNAFDGRI TABDSRKNCNMAAQAAL" 

GL FQPYSVGKFNATAALGGYGSKSAVAIGAGYRVN Nl BAFKAGAAI NTSGNKKGSYNI GIN 

YEF (6-L3 andno acids) 

Ameri can MKTMKLBPLKIAVT'BA IGLGAT STVNAQVVEQFFVNI FINENHDELD'DAYHNMILBGDTA 

IVSNSQDNSTQLKHIYSNDE DSDIPS LB 'S K LBJKQQLNGFKAGDTIIPLDKDGKPVYTKDT 

RTKDG KVETVYSVTTKIATQDDVEQSAYS sI QGDI DDTYDI N REVNEYB KATHDYNERQT 

(SPQ ID EAI'DAIKASSANTDRIDTAB ERIDKNET iUDIKALES NVEGLEILSGHLIDQKADLTKDIK 

NO 30 A .SNVEGIBELSGHLIDQKADLTKDIKABESNVEEGLLDLSGRLLDQKADIAKNQADIA 

IQN QTDHZ.QDIAAYNEIQDAYAKQQTEAID[ALNKASSENTQN LAKtNQADIANN INN IY ELJAQQ 

QDQHIZ£IKTBAKASAANTDRI AKNi ADADASPET LTI NQNTLI EKDKEHDKLI TANKTAT 

V'ANKASADTKEAATADAI TENGNA~'ITKNAKSIT DBCTKVDGFDGRPVTALDKBADTKVN 

AFDGR TALDS KVEN:GNAAQAAKHGLFQPTSVGKFNATAALGGYGSKSAVAIOAGyRVSNP N 

LAKAGAAINTSG KKGSYNIGVNYVF (576 amino acids) 

Ar can '4MKT MKILKIAVTSAIM-VGLGMSTANAQQQKSPKTEIPLPNLDNDNTELDP YHNM 

TGTALLTQENQYKFYADDGNGVPDSELFNKIBHDQLLHGFKEGDTIIIDENGKPK 

51V FQJ G XITKTVYSVT TKTATADDKt V AY SRGQGD IDDLYEANKENVNRL I EHGDKI FANE 

(SEQ ID ESVQYVNREVQNNI ENIHRELAQQQDQHS 4>DITLKKNVEKDBLDBSGRBIAQKEDIAQNQ 

aD 1) DIQDL .APYNEBQDQYAQKQTEAI DALNEASSEcN TN NWJIKTL' NEG8 EL 

MDQKDLTKIKAESNVEGLDLSGRBI DQKAiDiAQNQANIQDLAAYNEBQDAYAKQQ 

TEAIALNAS$ETQNEDLMNELDAYAKQQTEAIDALNKASSENTQNIEDL AAYE 

BQDAYAKQQEAI DALNAS SENTQIK NQAIANNINNIYEBAQQQDQSSDISKTLAKA 

SAANTDRIAKNKADADASFETLTENQNTLI EKDKEHrBKLTANKTAI DANKASADTKEA'AT 

ADAITENGNAIT KNAKS ITIDLGTKVDGFEDGRVT ALDTKVNALDTJENADGITABLDSKVE 

NGMAAQAABSGLQ YSVGK FATAAG@YGS KSAVAI GAGRVNPNLAFKAGAA.INTSGN 

KKGSYNIGVNYE (684 amino acids) 

ed cant MKTKLLPLKI.AVTSAMI IGTGASTANAQATETFLFNLFDNDYTETTDPLYHGMIBONTA 
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T In-QYKFYAENGNEVPDSLNKIIDQQ LNGFKEGDT IIPLDENGKPVYKLDEITENG 
SP12-5 

VKRKVYSVTTKTAT RE[VEQSAY SRGIQGDI DDLY TANKENVNRLI EHGDKI FANEESYQY 

SEQ ID LNKEVQNNIENIHELAQQQDQSSDIKTLKKNVEEOLELSGRLIAQKEDIAQNQTDIQDL 

NO: 32) ATYNELQDQYAQKQTEAI DALNKASSENTQNIAKNSNHJIKTLENNIEEGLLELSGHLI DQK 

ADLTKDIKALESNVEEGLLDLSGRLIDQKADIAKNQADIAQNQT DIQDLAANELQDQYAQ 

KQTEAIDALNEASSENTQNIEDLAAYNBLQUDfAKQQT BAIDANKASSENTQNTMIDLAAY 

NELQDAYAKQQTEAIDALNKASSENTQNIAKNQADIANNINNTY ELAQQQ QHSSDIKT LA 

I<ASAANTDRIAKNKADADAS FETLTKNQNTLIEKDKEHDKLITANKTAIDANKASADTKFA 

TADAITKNGNAITKNAKSITDLGTKV DGFDGRVTALDTKVNALDTKVNAFDGRTALDSK 

VENGMAAQAALSGLFQ PYSVGKFNATAALGGYGSKSAVAIGAGYRVNPNLAFKAGAAINTS 

GNKKGSYNIGVNYF (686 amino acids,' 

Swedish NKTNELLPLEIAVTSAMIIGLGASTANAQAKNDITLEOLPYLIKIDQNELEADIGOITALEK 

YTATSQYGNILGLEELDA 
} 5 Boa LADESJEGQEI&(/ NET/SIKKNTQRNIISNFEIESKNEDATANNE~STEDLTYDFGEE VAESIGE I 

(SEW)It HAHNEAQNETLKGEITNS IENTNNTIEADI QATSNNVVEELFNESGRLIDOEADDNNINNI 
ID; YE LAQQQ [1DQRSSDIKTIKKNVEEGLEL SGHLIDQTDIAQNQANIQDLATYNELQDQYA0KQT 

NO, 33)IJIS 
EAIDALNKASSENTQNIEDLAAMELQDAYAKCQTEAIOAIEKASSENTQNTEDLAAYNELQDA.  

iYAfQQTEAIDAANEASSENTQNTAKNQADIANNINNIYELAQQQDQaSSDIKTiLRASAANTDR 

I KNKADADASFETITKNQNTLIEKDKEHDKLITANKTATAN'ASADTKPFAATADAITKNONA 

ITKNAKSITDLGTKVDCFDSRV ALDTKVNAFDGRITALDSKVENGWGQiAALSGLFQPYSVGK 

FNATAALGGYGSKSAVAIGAGYPVNNLAFKAGAAINTSGNKKGSYNIGVNYEF (630 

American MKTMKLLPLKIAVT SALIVGLGAASTANAQAQDRSIEQIQDKLANLVEKIEQAKSQNGOSQ 

KDINQYLLLSQYANVLTMEELNNNVVKNSESIETLDNDIAWLNDDLIDLDKEVGVLSRDIG 

SLHDDVAQNQADITiLNNVVEELFNLSDRLIDQEADIAQNNESIEDLYDECREVAESIGE 

SEQ ID iHAHNEAQNETLKDL TN8VKNTDNITKNKADIQALENDVGKELLNESGRLIDQKADIDNN 

NO; W4) IIHIYELAQQQDQHSSDIKTKNNVEEGLLELSOHLIDQKADLTKDIKALE NVEEGLLDL 

SGRLLOQKADIAQFQANIQDLAYNELQODAYAKQQTEMDALNKASSENTQNIEDLAAYNE 

LQDLYAKQQTEAIDALNKASSENTQNIAKNQADIANNINNIYELAQQQDQHSSDIIKTLAKA 

5SAAMTDRIAKNKADADASFETLT1NQNTLIEKDKENDKLITANKTAIDANKASADTKFAAT 

ADAITKNGNAITKNAKSITDLGTKVDGFDSRVTALDTKVNAFDGRITAEDSKVENGMAAQA 

ALSGLFQPYSVGKFNATAALGGYGSKSAVAIGAGYRVNPNLAFKAGAAINTSGNKKGSYNI 

GVNYEF (616 amino acids) 

Finnish MKTMKLLPLKIAVTSAMIIGLGATSTVNAQVVEQFFPNIFFNENHDELDDAYHNMILGOTA 
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IVSN SQDNSTQLKFY SNDBDSVPDSL FS KLL{EQQLNFAGDTITPLDKDGKPVYTEDT 

51.52344M RTIKDGKVE TVYS7T TIATQDDVKQSAY S RGIQGDI TOOL YDNREVNEYLKATHDYNE4YQT 

EQ. 10 AiALNKASSANTDRIDTATEERIDENEYT ALESNVGKLL:DLSGRLIAQKED1 DNNN 

Nog~ ~ ~~~~~~~~K KK' HIEAQKBSITLDNEI1hGLDKDiSG TDKLSVELD 

RL:IQAD AQNQANQDLAA YNELQDQYAQKQ TEAI DALNAS NTQN I DLAR YNE Q 

DYAR QQTF:AIDALNKAS SENTQN IAKNQADIAN'NIENNITEYAQQQOHS SDIKT LAKVSA 

AtDIKKDDSF LTNNL EKDK.EHD LI TANYJTOANKAQSAD~TKTAATAD 

AT TKNGN.AIT NAKS IT DLGTKVDGFDGR VTALDTKVNAFDGRI 'TALDSKVENGMAAQAAL 

SGLFQ PYSVGKFNATAA A1GYGSK AVAIGAGYRVNPNLA P.7KAGAAINT'SGNKK GYN GY 

NYEF (614 amino acids) 

~Amer ican MKTMKL PLKT.AVTSATVI TGLGSAASTANAQTTETFLKNLFDNDYTETTDPLYEGMILGDTA 

ITQDTQYKFYAENNEVDSLFNKLHQLLNGFKAGDTTIIPTJDENGKPVYKLDETRTENG 

VKKVY3V TTKTATQAOVEQSAYSRGTIQGUIDOLY EANKENVNRLIBEl-lOOKIFANEESVQY 

X , S NREVQNNIENIHELAQQQQHSSDIKT 2 KKNVEKDLLDL$GRLIAQKTEAQNQTD QDL 

NO 3) ATYNEL QYAQKTEAIDALNKASSENTQNIAKNSNVI1TIENNIEELSt GLIDQ 

AD LTDtKALE SNVEELLDLSGRLID QEADIAQNQANI QLAAYNELQAYAKQQTEAI 

ALNKASSEfiNiEDL AYNE'LQDAVAAQQ%TAIANKASSENTQNT EDLAAYNELQDAY 

AKQQTED LN£K 5AETONIAKNQAD IN TYELAQQQHSSDIKTLAKASAANT 

DRINKADADAS-'IFETETI ~KNQNTLIEKDKEHDKLITANKTAIDANKASAD.TKFAATADAIT 

QAALSGLFQlPY3VGKFNATAA LG 7 
YGqKSAAIGAGYR VNPNLAKKAGAAINTSGNKYGG Y 

NIGVNYES (679 amino acids) 

Aaxica n M4RTMKLLPLKIAVT SALT VGLGAAS TANAQETLEEVLE SIKQINEQFDLQDDIGCYNSAJ DRY 

EQYON LiA DA 9 

EG TH{ELESFEIAYAFHAQDYQKNLVNESEIEKNK DaA AxN 1EIEDLYDFGHEVABSIGEI h 

~ -~.> YTE VNK'TLENLI'TNSVKNTDNITKNKADIQA ASVEKE~LLSCRLIDQKADTDNN 

NoT I YELAQQQDQH{SSDT KTLK.KNVEEGLLELSGHu' TDQKSDIAQNQTDIQDOLATYNELQDQYAx 

QKQTEA DALNKAS 5 STAIE DLAAYNE LQDAYAVOQQTEAID ALN lAS S ENTQNIEVLA 

YN EIQDAYAKQQTEATIDALNKA-SSENTQN IEDLAAYNEi~LDAYAKQQTEA IDALN EKAS$E~N 

TQN5I PDIAAYNEILQDAYAK QQTEAI DALN KASSENTONTEDLAAA'NELQDYAYAKQQTEAID0 

ALNKAS SENTQNTAKENQADIANNSI.1YELAQQQDQHSSDIK T LAKASAANTDRI AKOIKAD 

ADASFETLTKNQNTIESKDKEHDKLITANKTAIDAN KAEADT KFAATIALAITKNG NAI TKN 

ANSI TDLGTKVDGFDSRVTA TKNAWDGRITALSKVE-NGMAAQAA LLFQPYSVGOKE 

NATAALGGYGSKSAVAI GAYRYN NLAFKAGAAI NT S-ON KKGSYN I£GVNEF (7 4 
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ami3no) acids) 

Amear can MK(TMKLLI LKI AkI IlVGLGAASTANAQAQARDRSLEIQALIGON IDV DRlIESQKQKNF 

EIFQYLLEQLLN.L IT[DELNVI NT NELDNDAWLNDD I IDLDKEVGViLSRtDIGs 
V_156 

IDDVA'QNQAD I KtLF.NNVVEELFNLSDRIDQEAE AQvNESTEDLYDFGREVAES GET 

y HAHNEAONETILKDL T TNSVKNT DNIDTNKADIQALENNVE EGTLE2SGHL DQKADL TI 

;38) KALESNIEGLL DISRLLDQKADIAKNQADIAQNQTD I QLAE LQDQYAQKQTEAID 

A LNKAS SFTQNIEiLANELQDAYAKQQTEAIT DALNKIASSENTQNI EDLAAYNELDt AY' D 

AKQT.AIDALNKASSENTQNTAKNQADIANNINNLIAQQQDQHISSDIETL AKVA AT 

D IAKNKATDADASFET LTKNQNTLIEKDKEHDLITANITAI DANKASADTKFAATAT7' 7 

KNGNAI TENAKS IT D GTKVDGFDSRVTAL DITN7AFDG RI TP D SKVEN<GMAUXAALSG/ , 

FQPYSVGKFNNAALGGYGSKSAVAI GAGYRVNPNLAFKAOMATNTSGNKKGSY'TGVNYEi 

F (611 amino acids) 

[34] UspA2 may be UspA2 from M catarrhalis strain ATCC(a US registered trademark) 

25238', American 2933. American 2912, American 2908, Finnish 307, Finnish 353, Finnish 

358, Finnish 216, Dutch H2, Dutch F10, Norwegian 1, Norwegian 13, Norwegian 20, 

Norwegian 25, Norwegian 27, Norvegian 36, BOSSV, Norwegian 14, Norwegian 3, Finish 

414, Japanese Z7476, Belgium Z7530, German Z8063, American 012E, Greek MC317, 

American V11 22. American P44, American V1171, American TTA24 American 03SE, 

American SP12-6, American SP12-5, Swedish BCS, American 7169, Finnish FIN2344, 

American V1118, American V1 145 or American VI 156. UspA2 may be UspA2 as set forth in 

any of SEQ ID NO: I - SEQ ID NO: 38. UspA2 may be UspA2 from another source which 

corresponds to the sequence of UspA2 in any one of SEQ ID NO: I - SEQ ID NO: 38 

Corresponding UspA2 sequences may be determined by one skilled in the art using various 

algorithms. For example, the Gap program or the Needle program may be used to determine 

UspA2 sequences corresponding to any one of SEQ ID NO: 1 - SEQ ID NO: 38.  

[35] UspA2 may be a sequence with at least 95% identity, over the entire length, to any of 

SEQ ID NO: 1 - SEQ ID NO: 38, 

[36] Immunogenic fragmeints of UspA2 comprise immunogenic fragments of at least 

450 contiguous amino acids of SEQ ID NO: 1, 490 contiguous amino acids of SEQ ID NO: I 

(for example, the UspA2 fragment of MC-004 or MC-005), 511 contiguous amino acids of 
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SEQ ID NO: 1 (for example, the UspA2 fragment of construct MC-001, MC-002, MC-003 or 

MC-004), 534 contiguous amino acids of SEQ ID NO; I (for example, the UspA2 fragment of 

MC-009 or MC-011) or 535 contiguous amino acids of SEQ ID NO: I (for example, the UspA2 

fragment of MC-007, MC-008 or MC-010), The immunogenic fragments may elicit antibodies 

which can bind SEQ ID NO: 1.  

-37] Immunogenic fragments of UspA2 may comprise immunogenic fragments of at least 

450, 490, 511 534 or 535 contiguous amino acids of any of SEQ ID NO: 1 - SEQ ID NO: 38.  

Immunogenic fragments of UspA2 may comprise immunogenic fragments of UspA2 from any 

of SEQ ID NO: 2 - SEQ ID NO: 38 which correspond to the UspA2 fragment of SEQ ID NO: 1 

any of the UspA2 constructs MC-001, MC-002, MC-003, MC-004, MC-005, MC-006, MC
007, MC-008, MC-009, MC-010 or MC-011. The immunogenic fragments may elicit 

antibodies which can bind the full length sequence from which the fragment is derived.  

f38] Alignments between polypeptides pairs may be calculated by various programs. For 

example, the Needle program from the EMBOSS package (Free software; EMBOSS: The 

European Molecular Biology Open Software Suite (2000) Trends in Genetics 16(6). 276

277) and the Gap program from the GCG(a US registered trademark) package (Acceirys Inc.) 

may be used 

[39] The Gap and Needle programs are an implementation of the Needleman-VWunsch 

algorithm described in: Needleman, S, B. and Wunsch, C. D. (1970) j Mot Biol. 48, 443-453.  

These programs are using frequently the BLOSUM62 scoring matrix (Steven Henikoft and 

Jorja G. Henikoft (1992), "Amino acid substitution matrices from protein blocks"), Proc. Nati.  

Acad. Sci. USA 89 (Biochemistry): 10915-10919) with gap open and extension penalties of, 

respectively, 8 and 2. Sometimes, the PAM250 scoring matrix (Dayhoft et al, (1978), "A 

model of evolutionary changes in proteins", In "Atlas of Protein sequence and structure" 5(3) 

M.O. Dayhoft (ed.), 345-352, National Biomedical Research Foundation, Washington) is also 

used.  

[40] Scoring matrices are describing by numbers the tendency of each amino acid to mutate 

in another, or to be conserved. These numbers are generally computed from statistics of 

mutations observed in faithful pairwise or multiple alignments, or even in fragments of multiple 

alignments. Generally, in these tables, if a high positive number is associated with a pair of 

identical amino acids, it is indicating that this residue has a low tendency for mutation. At the 
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opposite, a high positive number associated with a pair of different amino acids is indicating a 

high tendency of mutation between these two. And this is called a "conservative substitution".  

[41] Looking at a pairwise alignment, aligned identical residues ("identities") between the two 

sequences can be observed. A percentage of identity can be computed by mulplying by 

100 (1) the quotient between the number of identities and the length of the alignment (for 

example, in the Needle program output), or (2) the quotient between the number of identities 

and the length of the longest sequence. or (3) the quotient between the number of identities 

and the length of the shortest sequence, or (4) the quotient between the number of identities 

and the number of aligned residues (for example, in the Gap program output).  

[42 The percentage of identities of Table 8 have been calculated according the definition (3) 

of the previous paragraph, using the pairwise alignments computed by the Gap software.  

[43] As used herein, "adjuvant" means a compound or substance that, when administered to 

a subject in conjunction with a vaccine, immunotherapeutic; or other antigen or immunogen 

containing composition, increases or enhances the subject's immune response to the 

administered antigen or immunogen (as compared to the immune response that would be 

obtained in the absence of adjuvant). This is to be distinguished from "adjuvant therapy" 

defined by the National Cancer Institute of the United States Institutes of Health in the context 

of cancer treatment as additional treatment given after the primary treatment, to lower the risk 

that the cancer will recur.  

[44] The invention further provides proteins of formula (1) containing conservative amino acid 

substitutions. For example, the proteins of formula (1) may contain a conservative substitution 

of any amino acid from UspA2 of Moraxella catarrahlis as described in any of the sequences 

set forth herein (for example, any UspA2 sequence set forth in SEQ ID NO. 1 - SEQ ID NO.  

38) 

[45] As used herein "signal peptide" refers to a short (less than 60 amino acids, for example, 

3 to 60 amino acids) polypeptide present on precursor proteins (typically at the N terminus), 

and which is typically absent from the mature protein. The signal peptide (sp) is typically rich 

in hydrophobic amino acids. The signal peptide directs the transport and/or secretion of the 

translated protein through the membrane. Signal peptides may also be called targeting 

signals, transit peptides, localization signals, or signal sequences. For example the signal 

sequence may be a co-translational or post-translational signal peptide.  
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[46] A heterologous signal peptide may be cleaved from a protein construct by signal peptide 

peptidases during or after protein transportation or secretion. For example, the signal peptide 

peptidase is signal peptide peptidase i. A "heterologous" signal peptide is one which is not 

associated with the protein as it exists in nature.  

[47] As used herein "treatment" means the prevention of occurrence of symptoms of the 

condition or disease in a subject, the prevention of recurrence of symptoms of the condition or 

disease in a subject, the delay of recurrence of symptoms of the condition or disease in a 

subject, the decrease in severity or frequency of symptoms of the condition or disease in a 

subject, slowing or eliminating the progression of the condition and the partial or total 

elimination of symptoms of the disease or condition in a subject.  

[48] As used herein, "optionally" means that the subsequently described event(s) may or may 

not occur, and includes both event(s) that occur and events that do not occur.  

[49] Otitis media is a major cause of morbidity in 80% of all children less than 3 years of age, 

(Expert Rev. Vaccines 5:517-534 (2006)). More than 90% of children develop otitis media 

before age 7 (Current Opinion in Investigational Drugs 4:953-958 (2003)), In 2000, there were 

16 million visits made to office-based physicians for otitis media in the United States and 

approximately 13 million antibacterial prescriptions dispensed. (Pediatrics 113:1451-1465 

(2004)). in European countries, the reported acute otitis media rates range between 0.125 to 

1.24 per child-year. (Expert Review of Vaccines 8:1479-1500 (2009)). Otitis media is a costly 

infection and the most common reason children receive antibiotics. (Current Infectious 

Disease Reports 11:177-182 (2009)). Bacteria are responsible for approximately 70% of 

cases of acute otitis media, with Streptococcus pneumoniae, non-typeable Haemnophi/us 

influenza (NTHi) and Moraxea catarrhais predominating as the causative agents (Expert 

Review of Vaccines 5:5 17-534 (2005)). A subset of children experience recurrent and chronic 

otitis media and these otitis prone children have protracted middle-ear effusions that are 

associated with hearing loss and delays in speech and language development. (Current 

Infectious Disease Reports 11:177-182 (2009) Recent antibiotic pressure and vaccination 

with the pneumococcal conjugate vaccine have resulted in the emergence of P-lactamase

producing Haenophiius infiuenzae and Mtoraxella catarrihais as the leading organisms 

causing acute otitis media in North America, followed by Streptococcus pneumoniae (Pediatr 

Clin N Am 60 (2013) 391-407), 
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[50] Since otitis media is a multifactorial disease, the feasibility of preventing otitis media 
using a vaccination strategy has been questioned. (Current Infectious Disease Reports 
1t17~-182 (2009)).  

[51! The chinchilla model is a robust and validated animal model of otitis media and its 
prevention (Expert Review of Vaccines 8:1063-1082 (2009)). While the chinchilla model may 
mimic the natural course of human infection, others have suggested that results in the 
chinchilla model may vary from one laboratory to the next, (Current Opinion in Investigational 
Drugs 4:953-958 (2003)), 

[52] Various other rodents have also been used for the induction of otitis media and are 
summarized in Vaccine 26:1501 -1,524 (2008). The urine animal model is often studied in 
otitis media research.  

[53] The presence of bactericidal antibody is associated with protection from otitis media due 
to non-typeable H, influenzae, (Current Opinion in Infectious Disease 16:129-134 (2003)), 
However, an immune response need not be bactericidal to be effective against NTH 
Antibodies that merely react with NTHi surface adhesins can reduce or eliminate otitis media 
in the chinchilIa. (Current Opinion in Investigational Drugs 41953-958 (2003)).  

[54] Chronic obstructive pulmonary disease is a chronic inflammatory disease of the lungs 
and a major cause of morbidity and mortality worldwide. Approximately one in 20 deaths in 
2005 in the US had COPD as the underlying cause. (Drugs and Aging 26:985-999 (2009)), It 
is projected that in 2020 COPD will rise to the fifth leading cause of disability adjusted life 
years, chronic invalidating diseases, and to the third most important cause of mortality (Lancet 
349:1498-1504 (1997)).  

[55] The course of COPD is characterized by progressive worsening of airflow limitation and 
a decline in pulmonary function. COPD may be complicated by frequent and recurrent acute 
exacerbations (AE), which are associated with enormous health care expenditure and high 
morbidity. (Proceedings of the American Thoracic Society 4:554-564 (2007)), One study 
suggests that approximately 50% of acute exacerbations of symptoms in OPD are caused 
by non-typeable Haemophilus influenzae, Moraxella catarhaPhs, Streptococcus pneumonia 0, 
and Pseudomonas aeruginosa, (Drugs and Aging 26:985-999 (2009)). Haernophilus 
influenzae (H influenzae) is found in 20-30% of exacerbations of COPD; Streptococcus 
pneumoniae, in 10-15% of exacerbations of COPD; and Moraxella catarrhais, in 10-15% of 
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exacerbations of COPD. (New England Journal of Medicine 359:2355-2365 (2008)).  

Haemophilus influenzae, Streptococcus pneurnoniaa, and Moraxelfa catarrhais have been 

shown to be the primary pathogens in acute exacerbations of bronchitis in Hong Kong, South 

Korea, and the Phillipines, while I ebsiela spp, Pseudomonas aeruinosa and Acinetobacter 

spp. constitute a large proportion of pathogens in other Asian countries/regions including 

Indonesia, Thailand, Malaysia and Taiwan (Respirology, (2011) 16, 532-539; 

doi:10,1111j,11440.1843.2011.01943.x), In Bangladesh, 20% of patients with COPD showed 

positive sputum culture for Pseudomonos, Kl/bsfiea, Streptococcus pneumoniae and 

Haemophilus influenzae, while 65% of patients with AECOPD (acute exacerbation of COPD) 

showed positive cultures for Pseudomonas, Klebslla, Acinetobacte, nterobacter; Moraxelka 

catarrha/is and combinations thereof. (Mymensingh Medical Journal 19:576-585 (2010)).  

However, it has been suggested that the two most important measures to prevent COPD 

exacerbation are active immunizations and chronic maintenance of pharmacotherapy.  

(Proceedings of the American Thoracic Society 4:554-564 (2007)).  

[56] Community-acquired pneumonia (CAP) has been described as the leading cause of 

death from infectious disease and the six-ranked cause of death overall in the United States.  

Moraxella catarrhalhs is one of the pathogens associated with CAP in North America (Olin 

Chest Med 26 (2005) 37 -55) and is one of the pathogens associated with moderate to severe 

community acquired pneumonia in Japan (J infect Chemother, 2014 Nov 20. pii: S1341-

321X(14)00396-1, doi: 10.1016/j jiac,2014.11.006. [Epub ahead of print]).  

[57] There is a need for effective vaccines against /. -catarralls.  

[58] The present invention relates to proteins of formula (I.), 

[59] A -- (Ri)m .. (B) (formula I) 

[60] wherein: 

A is UspA2 from Moraxeila catarrhafis or an immunogenic fragment thereof 

R, is an amino acid; 

rn is 0 or 2; 

B is histidine; and 

n is 0, 1, 2 3, 4, 5 or 6 
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[61] In one particular embodiment, R1 and m are defined wherein (R,), is AS (alanine 

serine). in another embodiment, R, is non-native amino acids.  

[62] In one embodiment, the proteins of formula (I) and proteins of the invention are defined 

wherein m is 0. In one embodiment, when m is 0, n is 2. In another embodiment of the 

invention, when m is 0, n is not 0.  

[63] In one embodiment, m is 2.  

[64] In one particular embodiment, n is selected from the group consisting of 1, 2 and 6. In 

another embodiment, n is selected from the group consisting of 2 and 6. In one particular 

embodiment n is 2. In another embodiment, n is 6.  

[65] In one embodiment, n is selected from the group consisting of 0, 1, 2, and 6, or any 

subset thereof, 

[66] In one embodiment n is 0. In another embodiment, when n is 0, m is 2.  

[67] In one embodiment, n is 1, In one embodiment, n is 3. In one embodiment, n is 4. In 

one embodiment, n is 5.  

[68] In one embodiment, the proteins of formula (I) further contain a methionine (M) at the 

amino terminus; a protein with the following formula: methionine- A - (Rj - (B). These are 

included within proteins of the invention. In one particular embodiment, when m is 0 and n is 

0, the proteins of formula (1) and proteins of the invention are non-native proteins.  

[69] In one embodiment, the proteins of formula (I) and proteins of the invention are non

native proteins 

[70] In one embodiment, the proteins of formula (I) are defined wherein A is UspA2 from M.  

catarhals. In another embodiment, the proteins of formula (1) are defined wherein A is 

UspA2 as set forth in an amino acid sequence selected from the group consisting of SEQ ID 

NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID 

NO: 7, SEQ ID NO: 8. SEQ ID NO: 9. SEQ ID NO: 10, SEQ ID NO: 11 SEQ ID NO: 12, SEQ 

ID NO: 13, SEQ ID NO. 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, 

SEQ ID NO. *19 SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID 

NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, 
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SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID 

NO: 35, SEQ ID NO: 36, SEQ ID NO: 37 and SEQ ID NO: 38 or any subset of SEQ ID NO: 1 

through SEQ ID NO:38, In another embodiment, the proteins of formula (1) are defined 

wherein A is UspA2, wherein UspA2 is at least 63%, 66%, 70%, 72%, 74%, 75%, 77%, 80%, 

84%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical, over the entire length, to SEQ 

ID NO: 1. In another embodiment, the proteins of formula (I) are defined wherein A is UspA2, 

wherein UspA2 is approximately 75% to 100% identical to the UspA2 amino acid sequence 

set forth in SEQ ID NO: 1. In another embodiment, A is UspA2 wherein UspA2 is 

approximately 90% to 100% identical to the UspA2 amino acid sequence set forth in SEQ ID 

NO: 1, In another embodiment, A is UspA2 wherein UspA2 is at least 95% identical to the 

UspA2 amino acid sequence set forth in SEQ ID NO: 1. In another embodiment, the proteins 

of formula (I) are defined wherein A is UspA2, wherein UspA2 is approximately 75% to 100% 

identical to the UspA2 amino acid sequence set forth in any one of SEQ ID NO: I SEQ ID 

NO: 38, In another embodiment, A is UspA2 wherein UspA2 is approximately 90% to 100% 

identical to the UspA2 amino acid sequence set forth in any one of SEQ ID NO: 1 - SEQ ID 

NO: 38, In additional embodiment, A is UspA2 wherein UspA2 is at least 95% identical to 

UspA2 as set forth in any of SEQ ID NO: 1 - SEQ ID NO: 38. In a particular embodiment, A is 

UspA2 having the amino acid sequence set forth in SEQ ID NO, 1.  

[71] In another embodiment, the proteins of formula (I) are defined wherein A is an 

immunogenic fragment of UspA2 from M catarrhalls. In another embodiment, A is an 

immunogenic fragment of UspA2 wherein UspA2 has an amino acid sequence selected from 

the group consisting of SEQ ID NO: 1; SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID 

NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO 9; SEQ ID NO: 10, SEQ ID 

NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO. 15, SEQ ID NO: 16, 

SEQ ID NO: 17 SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID 

NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, 

SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID 

NO: 33, SEQ ID NO: 34 SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37 and SEQ ID NO: 

38 or any subset of SEQ ID NO: 1 through SEQ ID NO: 38, In another embodiment, A is an 

immunogenic fragment of UspA2, wherein UspA2 is approximately 75% to 100% identical to 

the amino acid sequence set forth in SEQ ID NO: 1, In another embodiment, A is an 

immunogenic fragment of UspA2, wherein UspA2 is approximately 90% to 100% identical to 

SEQ ID NO, 1. In an another embodiment, A is an immunogenic fragment of UspA2, wherein 
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UspA2 is at least 95% identical to SEQ ID NO: 1. In another embodiment, A is an 

immunogenic fragment of UspA2, wherein UspA2 is approximately 75% to 100% identical to 

the amino acid sequence set forth in any one of SEQ ID NO: 1 - SEQ ID NO: 38. In another 

embodiment, A is an immunogenic fragment of UspA2, wherein UspA2 is approximately 90% 

to 100% identical to any one of SEQ ID NO: 1 - SEQ ID NO 38. In an additional 

embodiment, A is an immunogenic fragment of UspA2, wherein UspA2 is at least 95% 

identical to any of SEQ ID NO: 1 -- SEQ ID NO: 38. In a particular embodiment, A is an 

immunogenic fragment of UspA2 wherein UspA2 has the amino acid sequence set forth in 

SEQ ID NO: 1, 

[72] In another embodiment, A is an immunogenic fragment of UspA2 from MR catarrhals 

selected from the group consisting of amino acids 30-540 of SEQ ID NO. I (SEQ ID NO 39), 
amino acids 31-540 of SEQ ID NO: 1 (SEQ ID NO: 40) amino acids 30-519 of SEQ ID NO I 

(SEQ ID NO: 41, amino acids 30-564 of SEQ ID NO: 1 (SEQ ID NO: 42) and amino acids 31

564 of SEQ ID NO: I (SEQ ID NO: 43). More specifically, in one embodiment, A is SEQ ID 

NO: 43, amino acids 31-564 of SEQ ID NO 1. In an additional embodiment, A is SEQ ID NO: 

42, amino acids 30-564 of SEQ ID NO: 1. In another embodiment, A is an immunogenic 

fragment of UspA2 from Mv catarrhalis selected from the group consisting of amino acids 30

540 of SEQ ID NO. 1 (SEQ ID NO:39), amino acids 31-540 of SEQ ID NO. 1 (SEQ ID NO: 40) 

and amino acids 30-519 of SEQ ID NO. I (SEQ ID NO: 41). In another embodiment, A is an 

immunogenic fragment of UspA2 with at least 52% (American 2908), 55% (Norw'egian 25), 

57% (Japanese Z7476), 62% (Finnish FIN2344) 64% (American 2912), 69% (American P44), 

73% (American 7169), 76% (Norwegian 27), 81% (American V1 145), 88% (German 78063) or 

100% (Swedish BCS) identity to SEQ ID NO. 39 In another embodiment, A is an 

immunogenic fragment of UspA2 with at least 52 % (American 2908),57% (Dutch F10), 62% 

(American 2933), 65% (Greek MC317), 67% (American V1 122), 70% (American P44) 73% 

(American 7169), 76% (Norwegian 3), 81% (German Z8063), 100% (Sw dish BC5) identical 

to SEQ ID NO. 43.  

[73] in another embodiment, A is an immunogenic fragment of UspA2 from M. catarrhalis 

from SEQ ID NO: 2 through SEQ ID NO: 38 where the fragment comprises the amino acids 

that align with amino acids 30-540 of SEQ ID NO. 1 (SEQ ID NO. 39), amino acids 31-540 of 

SEQ ID NO: I (SEQ ID NO: 40), amino acids 30-519 of SEQ ID NO: 1 (SEQ ID NO: 41), 

amino acids 30-564 of SEQ ID NO: 1 (SEQ ID NO: 42) or amino acids 31-564 of SEQ ID NO: 
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1 (SEQ ID NO: 43). In one embodiment, the Gap program (from the GCG package), or the 

Needle program (from the EMBOSS package), implementing the Needlernan-Wunsch 

algorithm, may be used to align the sequences.  

[74] UspA2 - SEQ ID NO: I 
MKTMKLLPLKTAVTSAMI IGLGAASTANAQAKNDST LEDLPYL KKI DQNELEADIGDTT 

ALEKYLALSQYGN ILALEELNKALEELDEDVGWNQNDIANLEDDVETLTKNQNALAEQGE 

AI KEL LQGLADFVEGQEGK ILQNET S I KKNTQRNLVN F IEDLAIAKNNESIE DLYD 

FGH EVAES GEI HANEAQNETLKGL ITNS IENTNN ITKNKADIQALENNVVEEL FNESG 

RLIDQKADI NNINN IYELAQQQDQHSSDIKTLKKNVEEGLLELSGHLIDQKTDIAQN 6 A 

N1 QLTNLQQAK EADALNKAS SENTQNI EDLAAIVSNELQDAYAKQQT2TEAT DA 

LNKASSENTQNIEDLAAYNELQDAYAKQQTEAIDALNKASSEN mTQNIAKNQADIANNINN 

IYELAQQQDQHSSDIKTLAKASAANTDRIAKNADADASFETLTKNQNTL IEKDKE HDKL 

TTANKIANKASADTKFAATADAITKNGNA ITKNAKSIT DLGTKVDGFDSRVTALDTK 

VNAFDGRITALDSKVENGMAAQAALSGLFQ PTSV0K FNATAALGGYGSKSAVAIGAG.CYRV 

NPNLAFKAGAAINTSGNKKGSYNIGVNYEF 

[75] Amino acids 30-540 of UspA2 from SEQ ID NO: 1, SEQ ID NO:39 

QAKNDIT LEDEPYL IKKIDQNELEADIGDIT 

AL EKYLALSQYGNILALEELN KALEELD5VGWNQNDIANLE D)VETLTKNQNALAEQGE 

A IKE DLQGLADEVE GQEGKILQNETSIKKN TQRNLVNG FEI EKNKDAIAKNNES XE SDLY D 

FGH EV AES IGE IHAHNEAQNE TLKGL ITNSIENTNN ITKNKA DIQALENNVVE EE FNLSG 

RL IDQKADIDNNINNIYELAQQQDQHSSDIKT LKKNVEEGLLELSGHLIDQKTDIAQNQA 

NIQDLATYN ELQ DQYAQKQTEAIDALNKASSEN TQN IE ELAAY4E LQ .AYAKQQTEA IDA 

TYKASSENTQNI EDLAAYNELQDAYAKQQ TEA I DALNKASSENTQN IAKNQADIANNINN 

IYELAQQQ DQSS DI KTILAKASAANTDR IAKNKADAES SETLTKMQN T L EK DKEN HDKL 

ITANKTAIDANKASA DTKFAATADA TTKNGNAITKNAKSITDLGTKVDGFDSRVTAL DTK 

[76] Amino acids 31-540 of UspA2 from SEQ ID NO: 1, SEQ ID NO: 40 

AKNDIT LEDLPYLIKKIDQNELEADIGDIT 

ALEKYLALSQYGNI LALEELNKALEELDE DVGWNQN DIANLEDDVETETKNQNALAEQGE 

A IKE DLQGLADFVEGQEGK ELQNET SIKKN TQRNEVNGFEIEKNEDAIAKNNESTEDLY D 
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FOHEVAF SI GET HHN&A.QNFTLNGL ITNS LENTEN I KNKADI QALENNVVEELENLSG 

EL IDQKA DI DEEINN IYELAQQQ DQHS SIDIKLKKN VEFOLLELSGHd-LI DQK1DIAQNQA 

NI QDLAIYN ELQDQYAOQQEAI LALEKAS 2'7 NE Th-'' ,iQDI YAJ z ".,,Q I - PA-', DTA 

LNKASSENQIQESDLAAYNELQDAYAKQQTEAIDALNKASSENIQI 2 <ORD -Nh N 

I YELAQQQDQNS SDIKILAKASAANI DR IAENEADADASFEFLI KNyNTLI EKDKM IDEL 

ITANKIAID ThKASADTKFAAIADAI IKEGNAITKNAKS IIDLGIEVDGFDSRVIALDIK 

[77] Amino acids 30-519 of UspA2 from SEQ ID NO: 1, SEQ ID NO: 41 
QNDILEp', KKIDONELEADIGIT 

ALEKYLALSQYGNI LALEELE EAL EEL DEDVOWN DNDIANLED DVETIJINMQNALAEQGE 

AT EEDLQGLADFVEGQFGEI LQ'NTSI' 1KENTQRNLVN CFEI EKNEDATAENES IDLY D 

FGREVAE SI GFTHAHNEAQN EILKGLITNSIENE ITWN A DI QALENNVVEEL FELS C 

RLIUQEAD DENNNT YZLAQQQDQHSSDI KILKKNVEEGLLELSGELIDQKTILAQEQA--' 

N IQ UTI k ELODQYAQKQTUIF~DALNEZAS SEETNEIEDLAAYNFLQDAXAKQLAID/k 

LNL ASS & .QEI EDLAAYNEILQDAYAKQQTEAI DALIKAS SENTQETAKEQADINNEINN 

i YE IHQQQDQHS SDIKILKT SA' DRI KAAA SLKQTIKDEHO 

VIKTlIUANKAS.A DT K ATADAITKEGNAITKNAKS 

[78] Aino acids 30-564 of UspA2 fRom 1SEQ ID NO: 1, SEQ ID NO: 42 

OAKNDITLEDLE'YLIKKIX)NET FADIGDIT

ALEYLAL SQY <NE1 L5LELEKXALEEL DEDVCKNQND IANLDDDVEIIIKNQNALAEQGE,

AIKEDLQGL2ADFVEGQEGKiLQNETI TENTQKIT&NGFEIFEKPAIAKNNE3IEDLYD 

FC4HEVAES ICE TAl-lEAQNEILKGL!TNS EN1>1ITKNKADTQALENNVVIZELFENL SC 

RLIDQKADI DENINNIYELAQQQDQHSSDIK1 B KNVEGLLELSCHLIDQETIDAQNQA'

N I QLITYNELQDQYAQKQIEAT DALNEAS SENIQN IF DI A ANELQDHYAKQQIEAI DA 

LEKASS EIGQN IEDLAAYNELQDAYAEOQIEAI DALE' 75EN2QN IAKNQAD IANN INN 

I YELHQQDQHS5$DI KILAKAS/ANI DRIAENKADADA SF TI KNQNIL I FIDYEHDKEL 

I ZANKTITDANKAKADTIFAAhDAI IKECNAIIKNAJ S 'DLGIKVDCEDSRVTAiDIE 

VEAFDCR ITAB DS EVEN GMAAQIA 
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[791 Amino acids 31-564 of UspA2 from SEQ ID NO 1, SEQ ID NO: 43 

AKNDITL EDL'LKK IDQNEILA D IGDI T 

ALEK YLAL SQYGN I LALEELNKAL EEL DE DVGtWNQNDI ANLE DDVE TLTKNQNALAEQGE 

Ai KE DLQGLADFVE GQGKILQNET S IKKNTQRNLVNG FE TEl NKDAIAKNINES IE DLYD 

FGHEVAE SI T HAHN EAQNETLKGL I 'I NSI ENINIT KNKADIQAI .NNVVEELFNL SG 

RLI DQKADT DNN INN I Y ELAQQQDQHS D1K T LKKNVE GLLL E SGHL IDQKT DIAQNQA 

NT QDLAT NEQDQYA K 'T ATEAANKA SNTQNIEDLAAYNELQDAYAKQQTEAIDA 

LNKA SSENTQNI E DLAAYNETQ DAA0W EAT DALNKASNSNTQNIANQADIANN INN 

IYELAQQQDQHSSD IKTLAKSA'N DR IAKNKADADAS FETL TKNQNT L EKDKEHDKL 

I TANKT AT DANKASADTKFAATADAI T KNGNAITKNAKS I DLGTKVDGFDS3PTLTK 

VNAFDGRI PAL DS KVENGMAAQAA 

[80] In another embodiment, A is an immunogenic fragment of UspA2 from M. catarrhalis that 

differs from SEQ ID NO: 1 in one or more of the following amino acids: AA (amino acid) 30 to 

298, AA 299 to 302, AA 303 to 333, AA 334 to 339, AA 349, AA 352 to 354, AA 368 to 403, 

AA 441, AA 451 to 471, AA 472, AA 474 to 483, AA 487, AA 490, AA 493, AA 529, AA 532 or 

AA 543, In another embodiment, A is an immunogenic fragment of UspA2 from . catarrhalis 

that differs from SEQ ID NO: I in that it contains at least one amino acid insertion in 

comparison to SEQ ID NO. 1.  

[81] In another embodiment, A is an immunogenic fragment of UspA2 that contains a laminin 

binding domain and a fibronectin binding domain.  

[82] In an additional embodiment, A is an immunogenic fragment of UspA2 that contains a 

laminin binding domain, a fibronectin binding domain and a 03 binding domain.  

[83] In a further embodiment, A is an immunogenic fragment of UspA2 that contains a 

laminin binding domain, a fibronectin binding domain: a C3 binding domain and an 

amphipathic helix.  

[84 The laminin binding domain, fibronectin binding domain, 03 binding domain or 

amphipathic helix may be as defined for SEQ ID NO: I or may be the corresponding 

sequence in any one of SEQ ID NO: 2 through SEQ ID NO: 38.  
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[85] Proteins of formula (1) and proteins of the invention are useful as immunogens in 

subjects such as mammals, particularly humans. In particular, the proteins of formula (I) and 

proteins of the invention are useful in inducing an immune response against M. catarrhalis in 

subjects, particularly humans. The proteins of formula (1) and proteins of the invention are 

useful in the treatment or prevention of K catarrhalis infection or disease, More specifically, 

the proteins of formula (1) and proteins of the invention are useful in the treatment or 

prevention of otitis media and/or COPD and/or AEGOPD and/or pneumonia.  

[86] The present invention relates to immunogenic compositions comprising UspA2 from M 

cataaha/;s or an immunogenic fragment thereof. The present invention also relates to 

vaccines comprising such immunogenic compositions and therapeutic uses of the same 

Immunogenic compositions and vaccines of the present invention are useful in the treatment 

or prevention of M., catauhfis infection or disease. More specifically, immunogenic 

compositions and vaccines described herein are useful in the treatment or prevention of otitis 

media and/or COPD and/or AECOPD and/or pneumonia.  

[87] In one embodiment, the immunogenic composition comprises UspA2 from M.  

catarrhalis. UspA2 may be any one of SEQ ID NO: I through SEQ ID NO: 38 or a UspA2 

sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to any one of 

SEQ ID NO: I through SEQ ID NO: 38, UspA2 may also be a UspA2 sequence at least 63% 

(Arnerican 2908), 66% (Japanese Z7476), 70% (Dutch F10), 72% (Finnish 358): 74% 

(American P44), 77% (Finnish 307), 80% (Norwegian 3), 84% (American V1145), 90% 

(German Z8063) or 100% (Swedish BCS) identical to that of SEQ ID NO, 1, 

[88] In another embodiment, the immunogenic composition comprises an immunogenic 

fragment of UspA2. The immunogenic fragment of UspA2 may be SEQ ID NO: 39, SEQ ID 

NO: 40, SEQ ID NO: 41, SEQ ID NO: 42 or SEQ ID NO.43, or a sequence having at least 

90%, 95%, 96%, 97%, 98%, 99% sequence identity to any one of SEQ ID NO 39, SEQ ID 

NO: 40, SEQ ID NO: 41, SEQ ID NO: 42 or SEQ ID NO.43. The immunogenic fragment of 

UspA2 may be a UspA2 sequence at least 52% (American 2908), 55% (Norwegian 25), 57% 

(Japanese Z7476), 62% (Finnish FlN2344), 64% (American 2912), 69% (American P44), 73% 

(American 7169), 76% (Norwegian 27), 81% (American V1145), 88% (German Z8063) or 

100% (Swedish BCS) identical to SEQ ID NO. 39. The immunogenic fragment of UspA2 may 

also be a UspA2 sequence at least 52 % (American 2908), 57% (Dutch FIO), 62% (American 

2933), 65% (Greek M0317), 67% (American VI 122), 70% (American P44), 73% (American 
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7169), 76% (Norwegian 3), 81% (German Z8063) 100% (Swedish BC5) identical to SEQ ID 

NO. 43. Amino acid differences have been described in UspA2 from various Morwxella 

ceiarhalis species.  

[89) UspA2 contains a laminin binding domain (for example amino acids 30-177 of SEQ ID 

NO: 1, SEQ ID NO: 44). In one embodiment, the fragment of UspA2 comprises the laminin 

binding region of SEQ ID NO: 1. In an additional embodiment, the fragment of UspA2 

comprises the laminin binding region of any one of SEQ ID NO: 2 - SEQ ID NO: 38.  

[901 Amino acids 30-177 of SEQ ID NO: I SEQ ID NO: 44: 

QAKN DITILEDLPDYTLIKKIDQN95EL.EADIGDI7 TALEKYLAL SQYGNIL. ALEE LNKALEEL DE]DVG 

WINQN1 IANLE DDVET LTKNQNALAEQGEAI KE DLQGLAD /VEGQEGKTLQNET SI KKN T QRNE 

VNGF IEKNKDAIAKNNES IED 

[91] UspA2 contains a fibronectin binding domain (for example, amino acids 165-318 of SEQ 

ID NO: 1, SEQ ID NO: 45). In one embodiment, the fragment of UspA2 comprises the 

fibronectin binding region of SEQ ID NO: 1, In an additional embodiment, the fragment of 

UspA2 comprises the fibronectin binding region of any one of SEQ ID NO: 2 - SEQ ID NO:38.  

The fibronectin binding domain of SEQ ID NO: 45 also has C3 binding properties, 

[92] Amino acids 165-318 of SEQ ID NO: 1, SEQ ID NO: 45: 

KDA TAKNNES~iEDLED 

EGIEVAESIGEIHAHNEAQNTLKGL INSIE NTI KNKADIQALENNVVEELF LSGDT 

L14 DQKADI I-N INN IYELAQQQDQHSSDIKLKKNVEGELLS GHLDKT DIAQNQA 

N TQDLATYNELQDQYAQK.  

931 UspA2 contains a complement component 3 (03) binding domain (for example, amino 

acids 30-539 of SEQ ID NO: 1, SEQ ID NO: 46, or amino acids 165-318 of SEQ ID NO: 1, 

SEQ ID NO: 45), In one embodiment, the fragment of UspA2 comprises the C3 binding 

region of SEQ ID NO: 1, In an additional embodiment, the fragment of UspA2 comprises a C3 

binding domain of any one of SEQ ID NO: 2 - SEQ ID NO: 38.  

[94] Amino acids 30-539 of SEQ ID NO: 1, SEQ ID NO: 46: 

QAKNDIT L] EDIYL I T KKIDQN LE GDI G1TT 

ALEKYLALSQY GN I LALEELINS ALEELDE DVGWNQND TANLE DDVETLTKNQNALAEQGE 
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AIKE DLQGLADFVEGQEGKI LQNET SI IKNTQRN LVNGE EKNKDAIAKNNES DLY 

FGEAEIEIR NEQE LG TNS ENTNTKAIQLNVELFLSG 

RLI DQKAD I DNN N1N YE LAQQQDQH SD IKT;KNEE2GLLELnGHL DQKT DIAQ QA 

N I Q DLAT YE ELQDQYAQKQ T EAIDALNKASS ENTQNE DLAAYNE LQ DAY AKQQT EAI DA 

T EDLKN TPKN(ADINNTNN 

I YE LAQQQ DQHS S DIKTLAKASAANT DR IAKNKADADAS FEITLT KNQN T L IE KDPEHDK 

.ANKTM DANKASA DTKAATADA IT KNNAT ITKNAKS ITDPL G KVG OFDSRVTALDT 

[95] UspA2 contains an amphipathic helix (for example, amino acids 519-564 of SEQ ID NO: 

I or or amino acids 520-559 of SEQ ID NO:1), I one embodiment, the fragment of UspA2 

comprises amino acids 519-564 of SEQ ID NO: I, In another embodiment, the fragment of 

UspA2 comprises amino acids 520-559 of SEQ ID NO:1 In an additional embodiment, the 

fragment of UspA2 comprises an amphipathic helix of any one of SEQ ID NO: 2 - SEQ ID 

NO:38.  

[96] In one embodiment, the immunogenic composition comprises a protein of formula (I) 

wherein A is an immunogenic fragment of UspA2 that comprises a laminin binding domain 

and a fibronectin binding domain.  

[97] In an additional embodiment, the immunogenic composition comprises a protein of 

formula (1) wherein A is an immunogenic fragment of UspA2 that comprises a laminin binding 

domain, a fibronectin binding domain and a 03 binding domain.  

[98] In a further embodiment, the immunogenic composition comprises a protein of formula 

(I) wherein A is an immunogenic fragment of UspA2 that comprises a laminin binding domain, 

a fibronectin binding domain, a C3 binding domain and an amphipathic helix, 

[99] In another embodiment, the immunogenic composition comprises a protein as defined 

by formula (1). The immunogenic composition may contain, for example, a protein of formula 

(1) with an additional methionine at the amino terminus.  

[100] In one embodiment, the present immunogenic compositions may be administered with 

other antigens, For example, the present immunogenic composition may be administered 

with antigens from H, influenzae. For example, the protein of formula (1) may be administered 

with Protein D (PD) from H influenzae. Protein D may be as described in W091/18926. The 

present immunogenic composition may be administered with Protein E (PE) and Pilin A (PiIA) 
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from H. Influenzae. Protein E and Pilin A may be as described in W02012/139225; the 

contents of which are incorporated herein by reference. Protein E and Pilin A may be 

presented as a fusion protein.  

[101] In another embodiment, the immunogenic compositions of the invention may be 

administered with additional antigens from other bacterial species also known to cause otitis 

media, COPD, AECOPD or pneumonia, 

[102) The amount of the immunogenic composition which is required to achieve the desired 

therapeutic or biological effect will depend on a number of factors such as the use for which it 

is intended, the means of administration, the recipient and the type and severity of the 

condition being treated, and will be ultimately at the discretion of the attendant physician or 

veterinarian. In general, a typical dose for the treatment of a condition caused in whole or in 

part by M. catarrhalis in a human, for instance, may be expected to lie in the range of from 

about 0.001 mg - 0.120 mg, More specifically, a typical dose for the treatment of a condition 

caused wholly or in part by M. catarh al/s in a human may lie in the range of from about 0.003 

mg to about 0.03 mg of protein. The present invention provides an immunogenic composition 

comprising a protein of formula (1) or a protein of the invention for use in the treatment or 

prevention of a condition or disease caused wholly or in part by M. catarrha/s. The 

immunogenic composition may contain additional antigens; a typical dose for the treatment of 

a condition caused wholly or in part by H. influenzae in a human may lie in the range of from 

about 0.005 mg to about 0.05 mg for each additional antigen. This dose may be administered 

as a single unit dose, Several separate unit doses may also be administered, For example, 

separate unit doses may be administered as separate priming doses within the first year of life 

or as separate booster doses given at regular intervals (for example, every 1, 5 or 10 years) 

The present invention also provides an immunogenic composition comprising a protein of 

formula (1) or a protein of the invention for use in the treatment or prevention of a condition or 

disease caused wholly or in part by Moraxella catarrhalis in combination with at least one 

antigen from Haernophilus infiuenzae.  

[103]Formulations comprising the immunogenic compositions of the invention may be 

adapted for administration by an appropriate route, for example, by the intramuscular, 

sublingual, transcutaneous, intradermai or intranasal route. Such formulations may be 

prepared by any method known in the art.  
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[1043 The immunogenic compositions of the present invention may additionally comprise an 

adjuvant. When the term "adjuvant" is used in this specification, it refers to a substance that is 

administered in conjunction with the immunogenic composition to boost the patient's immune 

response to the immunogenic component of the composition.  

[105] Suitable adjuvants include an aluminum salt such as aluminum hydroxide ge or 

aluminum phosphate or alum, but may also be a salt of calcium, magnesium, iron or zinc, or 

may be an insoluble suspension of acylated tyrosine, or acylated sugars, cationically or 

anionically derivatized saccharides, or polyphosphazenes. In one embodiment, the protein 

may be adsorbed onto aluminium phosphate. In another embodiment, the protein may be 

adsorbed onto aluminium hydroxide. In a third embodiment, alum may be used as an 

adjuvant, 

[106] Suitable adjuvant systems which promote a predominantly Th1 response include: non

toxic derivatives of lipid A, Monophosphoryl lipid A (MPL) or a derivative thereof, particularly 3

de-O-acylated monophosphoryl lipid A (3D-MPL) (for its preparation see GB 2220211 A); and 

a combination of monophosphoryl lipid A, preferably 3-de-O-acylated monophosphoryl lipid A, 

together with either an aluminum salt (for instance aluminum phosphate or aluminum 

hydroxide) or an oil-in-water emulsion. In such combinations, antigen and 3D-MPL are 

contained in the same particulate structures, allowing for more efficient delivery of antigenic 

and immunostimulatory signals. Studies have shown that 3D-MPL is able to further enhance 

the immunogenicity of an alum-adsorbed antigen (Thoelen et al. Vaccine (1998) 16;708-14; 

EP 689454-11).  

[107]AS01 is an Adjuvant System containing MPL (3-O-desacyl-4'- monophosphoryl lipid A), 

0S21 ((Quilaja saponaria Molina, fraction 21) Antigenics, New York, NY, USA) and 

liposomes. ASO1B is an Adjuvant System containing MPL, QS21 and liposomes (50 gg MPL 

and 50 pg QS21). AS01 E is an Acuvant Systern containing MPL, QS21 and liposomes (25 1.rg 

MPL and 25 pg QS21). In one embodiment, the immunogenic composition or vaccine 

comprises ASOI. In another embodiment, the immunogenic composition or vaccine 

comprises ASQ1B or AS01 E. In a particular embodiment, the immunogenic composition or 

vaccine comprises ASO1E.  
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[108] AS02 is an Adjuvant Aystem containing MPL and 0S21 in an oillwater emulsion, ASO2V 

is an Adjuvant System containing MPL and 0S21 in an oil/water emulsion (50 pg MPL and 50 

pg QS21).  

[109) ASO3 is an Adjuvant System containing a-Tocopherol and squalene in an oil/water (o1w) 

emulsion, ASO3A is an Adjuvant System containing a-Tocopherol and squalene in an o/w 

emulsion (11,86 mg tocopherol). AS038 is an Adjuvant System containing a-Tocopherol and 

squalene in an o/w emulsion (5.93 mg tocopherol). AS03e is an Adjuvant System containing a

Tocopherol and squalene in an o/w emulsion (297 mg tocopherol), In one embodiment, the 

immunogenic composition or vaccine comprises ASO3 

f110] AS04 is an Adjuvant System containing MPL (50 pg MPL) adsorbed on an aluminum 

salt (500 pg AF ) In one embodiment, the immunogenic composition or vaccine comprises 

AS04.  

[111] A system involving the use of QS21 and 3D-MPL is disclosed in WO 94/00153, A 

composition wherein the QS21 is quenched with cholesterol is disclosed in WO 96/33739, An 

additional adjuvant formulation involving QS21, 3D-MPL and tocopherol in an oil in water 

emulsion is described in WO 95/17210. in one embodiment the immunogenic composition 

additionally comprises a saponin, which may be QS21. The formulation may also comprise an 

oil in water emulsion and tocopherol (WO 95/17210). Unmethylated CpG containing 

oligonucleotides (WO 96/02555) and other immunomodulatory oligonucleotides (WO 0226757 

and WO 03507622) are also preferential inducers of a TH 1 response and are suitable for use 

in he present invention, 

[112] Additional adjuvants are those selected from the group of metal salts, oil in water 

emulsions, Toll like receptor agonists, (in particular Toll like receptor 2 agonist, Toll like 

receptor 3 agonist Toll like receptor 4 agonist, Toll like receptor 7 agonist Toll like receptor 8 

agonist and Toll like receptor 9 agonist), saponins or combinations thereof 

[113] The present invention provides a process for preparing an immunogenic composition 

comprising combining a protein of formula (1) or a protein of the invention with an adjuvant.  

1114] The present invention further provides a vaccine containing an immunogenic 

composition of the invention and a pharmaceutically acceptable adjuvant, 
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[115] Possible excipients include arginine, pluronic acid and/or polysorbate. In a preferred 

embodiment, polysorbate 80 (for example, TWEEN(a US registered trademark) 80) is used.  

In a further embodiment, a final concentration of about 0.03% to about 0,06% is used, 

Specifically, a final concentration of about 0.03%, 0.04%, 0.05% or 0.06% polysorbate 80 

(w/v) may be used.  

[116] The present invention provides a process for preparing an immunogenic composition or 

vaccine comprising combining a protein of formula (I) or protein of the invention with a 

pharmaceutically acceptable excipient.  

[117] The present invention also provides nucleic acids encoding the proteins of the invention.  

The term "nucleic acid" refers to a polymeric form of nucleotides. Nucleotides can be 

ribonucleotides, deoxyribonucleotides, or modified forms of either ribonucleotides or 

deoxyribonucleotides. The term includes single and double forms of DNA. The nucleic acids 

are preferably substantially free from other nucleic acids.  

[118] The present invention provides a process of producing nucleic acids of the invention.  

Nucleic acids of the invention may be prepared by methods known by those skilled in the art.  

For example, the nucleic acids of the invention may be synthesized in part or in whole. The 

nucleic acids may be prepared by digesting longer amino acids or joining shorter amino acids.  

[119] The present invention provides a method for the treatment or prevention of otitis media.  

The method comprises administering to a subject in need thereof a therapeutically effective 

amount ofa protein of formula () or a protein of the invention, 

[120] The present invention provides a method for the treatment or prevention of 

exacerbations in chronic obstructive pulmonary disease. The exacerbation of COPD may be 

an acute exacerbation. The method comprises administering to a subject in need thereof a 

therapeutically effective amount of the protein of formula (1) or a protein of the invention.  

[1213 The present invention provides a method for the treatment or prevention of pneumonia.  

The method comprises administering to a subject in need thereof a therapeutically effective 

amount of the protein of formula (I) or a protein of the invention.  

[122] The present invention provides a pharmaceutical composition comprising a protein of 

formula (1) or a protein of the invention for use in the treatment or prevention of a condition or 
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disease caused wholly or in part by Moraxeila catanhas. Pharmaceutical compositions may 

further comprise a pharmaceutically acceptable adjuvant.  

[123] The present invention provides use of (a) proteins of formula (1) and proteins of the 

invention, (b) an immunogenic composition comprising a protein of formula (1) or protein of the 

invention or (c) a vaccine comprising (ci) a protein of formula (I) or protein of the invention or 

(c2) immunogenic composition comprising a protein of formula (1) or protein of the invention 

for the manufacture of a medicament for treating or preventing M. catarrhalis infection or 

disease.  

[124] The present invention provides use of (a) proteins of formula (1) and proteins of the 

invention, (b) an immunogenic composition comprising a protein of formula (I) or protein of the 

invention or (c) a vaccine comprising (ci) a protein of formula (I) or protein of the invention or 

(c2) immunogenic composition comprising a protein of formula (1) or protein of the invention 

for the manufacture of a medicament for treating or preventing otitis media.  

[125] The present invention provides use of (a) proteins of formula (1) and proteins of the 

invention, (b) an immunogenic composition comprising a protein of formula (I) or protein of the 

invention or (c) a vaccine comprising (ci) a protein of formula (I) or protein of the invention or 

(c2) immunogenic composition comprising a protein of formula (I) or protein of the invention 

for the manufacture of a mnedicament for treating or preventing acute exacerbations of chronic 

obstructive pulmonary disease (AECOPD).  

[126] The present invention provides a use of (a) proteins of formula (1) and proteins of the 

invention, () an immunogenic composition comprising a protein of formula () or protein of the 

invention or (c) a vaccine comprising (c1) a protein of formula (1) or protein of the invention or 

(c2) immunogenic composition comprising a protein of formula (1) or protein of the invention 

for the manufacture of a medicament for treating or preventing pneumonia.  

[127] The following examples are intended for illustration only and are not intended to limit the 

scope of the invention in any way.  

[128] In the examples, the following terms have the designated meaning: 

6xhis = six histidines; 

xg = centrifugal force (number gravities) 

AS = alanine serine 
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BSA = bovine serum albumin; 

"C = degrees Celsius; 

GaC 2 = calcium chloride; 
CD = circular dichroism; 

CHCI3 = chloroform; 

CHCN = acetonitrile; 

CO, = carbon dioxide; 

Da = dalton; 

DNA deoxyribonucleic acid; 

DO dissolved oxygen; 

DSC = differential scanning calorimetry; 

EDTA = ethylenediaminetetraacetic acid; 

h = hour; 

H20 = water; 

H202 =hydrogen peroxide; 

HODI = high cell density induction; 

HCI = hydrogen chloride; 

His = his = histidine; 

IMAC immobilized metal affinity chromatography 

IPTG = isopropyl iD-1-thiogalactopyranoside 

kVolts kilovolts 

L = liter; 

LB = Luria-Bertani; 

LCDI = low cell density induction; 

MeOH = methanol; 

mn = milliliter; 

NaC1 = sodium chloride; 

RPM= rpm = revolutions per minute; 

min = minute; 

mM = millimolar; 

pg = microgram; 

4 = microliter; 

MW = molecular weight; 

m/z = mass/charge;
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NaCl = sodium chloride; 

NaPQ 4 = sodium phosphate; 

ng = nanogram; 

NH4OH = ammonium hydroxide; 

nm = nanometer: 

O.D. = optical density; 

PBS = phosphate buffered saline; 

PCR = polymerase chain reaction; 

psi = pounds per square inch; 

PVDF = polyvinylidence diluoride; 

SDS-PAGE = sodium dodecyl sulphate polyacrylamide gel electrophoresis; 

TFA = trifluoroacetic acid 

Tm = melting point; 

Tm1 = first melting point; 

Tm2 = second melting point; 

w/v = weight/volume.  
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[129] EXAMPLES 

Example 1: Protein Constructs 

Protein constructs vere produced with different fragments of UspA2 with and without 

additional amino acids. The following table describes protein constructs made.  
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Table 2, Protein constructs containing UspA2 protein.  

(onstruct ID De:;cript ~ ---------- - -------- .... -

MC 01)1 Usp-A2 ±1/2 helix + 61U . JA.f~~e~ 

A.A. 540554 

NIC-002 UA2+1/ 1j :A2fgmt 

AA. 30 504 4 

MC-006 ...A A el i *Us.-V ----H-is ......  

AA 30 51 

MC M ------- Usp.2 +1heli W ~ A nmo SUIH 

±helix +21Th 30-564 SifQ M~O ,QI NO :  

mc-J0II9' I pA2 +lw K~.i +1 2111S Q pA 

A.A, 514 565 566 1 

A.. 540 51 
------------------------------------------------------------------4

AC A0 i-h a-i1 a7cidi 

+ix R6
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The DNA and amino acid sequences for each protein constructs listed in Table 2 are se--t forth 

below.  

PROTEIN CONSTRUCT SEQUENCES: 

10-001 (DNA) - SEQ /t) NO: 52 

AT 0TCOCGCAAAAAT CATATTACCC T OAAGC 'T'G'CCOTAT CT OATCAAAPAAATCOAT CAG

AACO JVTCOAAO CCOATATTCOTCATATTA CCGCAC70tAA 1 .ATATCTCOCACTO.ACCAO 

TATCGANQVATTCTCCC CT OAAAACTOA A- AAASC T CTOAACACTGAT AAOAT 070 

OGTrNAWPCAG/AATCATATCCCCA/ATCTCCAOATSATCTTC A/AACCCTCACCAAAAATCAO'-

AATOCACKTO OCEAAAAOOT AACCAAT TA/\AAYSATCTGCAC T CTOCCAOATTTTGTIT 

OAGCt AGOAAOG t GPAAAT T CCAOAACCAAACCACCATCAAAAAAAACAC.CCACCTAAT 

CT OCT 5AATOC CT ST N' T~r'/AAAAACA/aAOATCCATTGCCAAAAPAAAACATTY 

GAAGATTT A TCATT TTOOTCATOAACTTOCCOAr OCATTOC7GThmATTCATOCACATAAC 

CAA( CAC A(AATOAAACCCTOLAAAOOCTC TTACO LCAGCATCGAAATACC AAACATT 
ACCP'2AAAAAAOGCAATATTCAOCOC TOGAAK/AT.IA TOTTOTOOAAOAACTCTTTAATCTO 

A/IG TC CT CTCAT TGATCAOAJACCCATATCC A/kATAACATT.AACAACATTT AT CA.CT 0 

CTC'GACC TOT CTOOTCAC CT Ca2CATCAGAAAACT CATAT T CCCAGOATCACCAAAT 

ATT7C' 2 00AT CTOCCAC CTATAATCAACTCCAC OAT CACTATOCACACAAACAOACCCAACCA 

ATTI ATA.CCCTOAATAACSCCAOC OAAAACACCCAOAATATCGOAAOATCTOCCAOCATAC 

AANPA I CCACCATC CCTATOCAL AAACA AC CA/AOCCATCOACOCACTOAACAACCCA'--' 

ACT CTOAAAACACOCAOAACATAAOATn m1T m GCCCTATAAT 0/AT TACAGOAT C TAT 

GCC APA6 'ACACACCCAACCATTC/ATCCC7CPACAAACCCTCTTCTGAA/ATACACACAAT 

ATVQ'MAAATCACCGCATA !"TTOCCA.',/ ACA -'- IP T AV AT'27' C TAT G/ACT 00CC CACAC 

(AC CATC 'GCACT CTT STGATATS AA/A CA T CCAAACCA?0CaCA CAAATACATCOIT 

ATTG10C/NAARACAAACCCATCCACA T 1 CCAOCTTTC XAACACTGA C UhAPA' 'CAOAACACCi

(N ICATTG'A AAAAOATA/AAOAACATCAAAC TOATCCCGC A ATAAAAC C'CPA' CATGOSA 

AATAAACCAOCCAGA TAS/A/A ATTSCACCA. CCCAGATOC'A'TTCCAAA tm AATT 

0CCATCACC . AA.ATCC>A/AC CAT TACCOAT CTCO kGB ARATA.OT7 2A'QO T7''CJ/AO C 

COST C T CACCACTO C/ATACCAAC ACCOAT C/ATCPT TCR/tC 7AC SAC TAA 

M C-.001 (protein) - (M)(UspA2 ammWo acids 30- 540)(A SIHHHqHH) SEQ ID NO: 53 

NQAKNITL T IlPYLAINKI DQNEAEAD T DI AAEKYAASQYCN I LALETAN ALEA ELDD 

OWNQKID ANLE ODVETATEN QNP/AEQOE/AIKI TQOAADFV>2OQECKIAQMLTS IKKTTQRN 

AVNCFE IEpIqDpIA T<tESIT DAYDECETV/ATSICE I HAHNRAQNETAEOA1TNS lETNTNI 

T ENKADI QALENT VZlTFT AS ORA I 05.DI DNNT.NNIYELAQQQDQUS 3DI KTAKKNVEBC 

ALEX> CDLI PQEABDIAQNOAN IQDLATYNELQDQYAQKQT EAT DAtR/AS SENTQN TEDLAAY 
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NELQDAYAK N(T<RIDr r2PKASSLMN]ymIEDLAYNILQDAYAIKQQTSAIDALNKASSENTQN 

ILXKNQAL}IANN INN IYELAQOQDQH S SDIKTLAKA,,,,,-,SAA'-NT DRIAKNKADADAS FETLTKNCNT 

L± i KDKE-DIKL I TANKTAI DAN K,,-2 1kD'lT'KFTAT TTKNCNP 1 T 17 171ST IKVLIP,,-4DS 

P.VTALDTKA SNHHHHH 

MC-002 (DNA) - SE--Q ID NO: 54 

ATC CA' GCCAAkA'ATAT TACC C T GGAAT C TC C TAT CGATAAU CTGAT CAG 

AACCARCCTGCAACCCATAITC4CTCAATATTIACCCCAC TCCi ^ s vV-.-ATCTCC11k,('lCTCACCCAC 

TAlC CAAATATTC TGCCT GCAAGCAACTGAATAAACTQTICCAIGAGCTCCAT GAAGAT'GTG 

CCTTCCAATCACAATGATATCCCAATCTCCAAGATGATr'fTCGAAACC CTCACCAAAAATCAC 

AACTGCGAACAGAA ICA AAAACACATCGAAAAAAACACCXSCGTAT 

GAAGATCTCTATGATTTTCCTCATCAACTT GCCCAAAGC~I TI':)TGAA5n -TT CA7'TCCACATAA '',',7 C 

S~tAGACACATCAAACCCTGCAAAGGCTG'rATTACCAAC(AGCAT CGAAA'ATACCAA TAAC!ATT 

AC CAAAkAAC:AAACCACATAT'TCrAGCCTCCAAAATAATCTiTTCCAACGkACTGCTTTAAT OTO 

ACCTCCTCTCATTGATCACAAACCCATATCA7AATAACATTAACAACkTTTAN OATG 

CCACAGCACCACCATCACCATACCACATATCAAAACCCT CAPAAAAAACCT TGAAGAAGCT 

CTC>CTGCAACTGCTT CACCTCATCGAT CACAM A OTGATATTCCCAGAATCAGCOAAAT 

AlTTCACCATOTGCCACCTATAAT CAAOTCCACCAT CACTATC ACAAAACACACCGAACCA 

AT ICATOCCT AATAAAGCCAGCAOCCAAAACACCCAOAATAT 271 G - 7 COGATAC 

AACOAACT OCAGGAT GCTAT CCAAAACAGCACACTGAAO C CATCCACGC -. ' ,:AC'-- TCA"I ACAAOOOA 

AGOCTCAAAACAC CG(,3?ACA' ,--TCAACATC TCGCTGCCTATAATCAATTACACGATGOOTA 7 

GCCAAAC7AOCAOACCCAACCGAT TCA flCCTCAACAAACTCTTCTAAAATACACACAAT 

CANCGAT CAOC.ACTCTT CGATCAAC 

('EAT3 T'PG AC GATCAC CGC CAATAAAACCGCAAT TGAT GCA 

?~A T V'GCAGCOCACATACCAAATT TCGAACC OCACAT CCAAT TACC:7AAAAT(GC.AAT 

'N"CAm CACCAAAAATGCCAAAAOCATT ACCOATCTGOCCACCAAACTT OATGGTTTTGATAC 

MC-002 (Protein) --(Mh 'LIspA2 amino acids 30-540.) SEQ ID NO: 55 

NQARN DIT LB DILPY11 11(1DCC SEAD IGD I'TALEKYLALSQY N ILALEELNKALEELDE DV 

CWNGN DIANLEDDVETILTKNQNALAEQOEA 1KB LQCLAD EVECQECKI IQET SI KKNTQPN 

LVNC 55315KNEDA 17AINNF$ IE17DLI DEC55 ABS 11C31HAHNEAQNETLKGL1ITNSlEN INN I 

TKNKADIQALENNVVEDLFNUTSCA I DQI AD IDNNINN IYELAQQQDQH1SD17K~T KKNVEEO 

LLELSONLI DQKTDIAQNQAN IQIJAT INKtQ DQYAQKQ'T Al.DALNKAS SENIQN TBDLAAY 

NBLQD, 
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AYAKQQ T EAlI DALNKAS SENT QN IFE DLAAYNEFLQDAYAKQQ T EAI DALN NAGS ENT QN lAAIN Q 
ADIANNINNIYELAQQ QDQHSS DIKT LAKASANTDRIANA DADA FETLTIKNQNT IEKD 

KEHKL I TANKTA I DANKASADTKTADA ITKNGNA TKNAKSIT DL GT KVDGf S RVTAL 

DT I 

SEQ ID NO: 56 

AT GOCACL AI A GATAT TACOCTGAAOA GC q C CTATOTGAT CAAAAAA TGOATCAG 

AACGAACT GAAGOCGATAT TGGTATAT TACCCACTGGAAAAATATCTGGCACTGAGCC 

TAZTGGAAATAT TT GG TGAGATGAAGTwTGAAGACTGGOATCAAGATGTG 

T AATC AG CAATG ATATCCAATOTGAGATGATGTTGAAACCCTGACCAAAAAT CAG 

AAT GCACTGC'AGAAtCAGGGT OAAGCAA T IA AAGAACAT 070 CACGOTCTOGAA G 

OAAGGT CAGOAA GAAAA7 T CT GCAOAACO'A AA COATCAAAAA AAACA OAGAOCOTAAT 

CTGGOTGAAT GGOT 'TGAAATT GAAAAAAACAAAGAT GCCAT 'G CCAAAAAOACGAAAGT TT 

GAAOAT CTGTATGATTTTGOT CATGAAGT TCCGAAAGOAT GOT GAAATT CAT TGCOATAAC 

-ACACAGALATGAAACCCTGAAACGTCTGAT TACCAACAGCAT CGAAAATACCAATAACAT T 

ACCAAAAACAAAGCAGATAT TCAGGCGCTGG AAA AT GT TG GAAG.AACTGTTTAATCTG 

AGCGT.GTCTCATTGATCGAAACCGATATGATAT AACATTAAAAATTTATGAACTG 

GCACAOCAGCAGGATCAGCATACGCOAT ATC AAAACCCTGAAAAAAAACGTTGAAGAAGG' 

CT OCTGGAA CTGTC TOGT CACCTGAT7 CATCAGAACIATATT CC CAGA T CA G GCAAAT 

AT TICAGGATCTGGCACTATAATGAACGCAGAG C GA G TATGCACGAAA'T'AGACCGAACA 

AT T GAT GCCCTGAATPAAGCGAGCAGCGAAAACACCCAGAA TOTCAAGATC T GGCAGCATAC 

AACGAACTOCAGGAT CC T TGCAAAAAGCAGACTGAAOCCA TCGACGCACT GAACAAGGCA 

ACTCTG AAACA CGCAACArTTGAA'ATCTGGCGCTAT AATGAATTACAGGGCGTAT 

CCAAACAGCAGAOCGAAG C A TGATGCGCTGAACA A A 0 CTTTCTGAAAATACACAAAT 

ATCGCCAAA AATCAGGCGA T ATGCCAAAATATCAATAATATCTATGAAOTOGOCCAC 

CAGGAT CAGCACTCT T GA TAT 1 NAIAACACTO GCAAAAOOAAOO0 CAGCAAAT AOOOA T1 COT 

ATZT OCGAAAAACAAAGCC ATGCAT C'AACTTTGAAAAT GACGAAAAACCAGAACAC C 

CTGAT O-AAAAAGATAAAGAACATGA TAAAOT OATCA CCOAATAAAACCGCAA TATGCA 

CCCA C TGCC CAT TI A TGGGCAT ATAC 

COTGIAOCOGCACTGiOGATAC O AGTTAATG CATTTGATGGT COGTATTACCGCTCTGGATAGI 

AAAGT TGAAAATOGAA TGGCAGCACAACAGCACATAA 

SEQ ID NO: 57 

MQA' ' KNDI TLEUI L IKKIDQNFELEDIGDIALE KYLALQ ILAELKLFDU 

N QNDIANLEDDETLTKNQNATAEQOEAIKEDLQGLAD VEQEGKITQNETSIKKNTQRN 

LVNG'FE I CEA/KNK NES I EDYDOFH EVAES ICE E-HAHNEAQNETKG ITNSTENTNNI 

TKNKADTQALENNVVEELFNLSORLIDCQKADIDCNNTINN IYELAQQQDQIS SDT KT LKKNVEEO 

LLELSGHLIDKTD DAQNQANIQDLATYNELQDQYAQKQTEAIDALNKAS SENTQN ITEDLAAY 
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NELQ DAYAIQQT EAT LXALNKAS SENTQN I DTJAAYNELQDAYAKQQTFA;I DALNR-AS SEN P95-? 

XAKUQAD TANS INN IYELAQQQDQHSSEDT TLAKASAANT DR I AN DARASFETLP KN 95? 

LI ELDKEHINKtITAN iTAI EANKA$ADThFAATA.DAI TKNSNAI PKNAKS TTDLSTKVDSEDS 

RVTAL DT KVNAFDSRI TALDS KVENSMAAQAAH 

M(C-OO3 (DNIA) -- SEQ ID NO: 87 

APSSASSCCAAAAATOGAPAPTACCSI SOAASATOTOCCGT ATS"C' SI'SAAAAAAS,- :^ ATSGNATSO 

AACSAAC T SAAS CCSATATSTGAYATTACOCOCAST G5AAAATATOP SCOACT SAGOCAS 
TAGAEATTECTGAACAAACC GAAAGC rTmGATAAATLk 

ONU CAAAAAP ATP C CAATO CGAnAAATG~nTO AAACS SAC OAAAA TC 

AA/GCCOAT SSCAACACSST SAASCAAP TAAASAAGSAT Q ""CA SOOT TOPSCASAT'Thi 0 

SAACCPCASSAA/ISOA A TTCPGS AA' CAACCASCAnCA AAAA/AACAC SC' tOOT NA'"T 

CTCGmSAATSOCTTTAAATTAA/YA4'AAASATGCCATTPLC AAAASCACO? AASSATP 

CAA T'C' UTAT C/TTTT CAT CAT T TCCAA/ISOL VICOm5/IA
T TO ATGCASA A/IS 

RCASSJA/AACAAASOAGATATT CAGCGT 0 . AAAATAATGC'rT COTAS TACT O'T TTAAT CTO 

ASCOPSOT SPCATTOAPASAL ASS SATAPCOATTATAATTAT 'AC'ATTTATSACTO 

GCO/CAOCAGCnSACAGASSAAOATATATOCCTGAAAASAMM C'OTTOAAOAAGSP 

OPOCT SCATCTGTSPSGCACCTASSATCTSATAACT'22'2AT C* C' GATTSACSCATA 

ATCASCAT TOSOC ASOTATAATSAACTG S CASS A AC\5fA"; ACAACOAASCA'' 

APTST CA. 50TCAATAAASOSACASSSA/AAACACAAP ',;Y', A ' CSCA'1'1"CT -'CSAATAC 

ACACT SCAC SATOSCTAI C/IA 7 ASCASACTGSAOCAP GOSASCAL T A ASSO/I 

ASS TPAAA SCAAAATTSAC/MCflQ ATATAOG CCA 

SOCAA/ICSAACOCSATOWSGATT ST TKC C P T ASATASSOP TOP TO T CAM ATAAC A MAAT 

ATOCSAAAAT C/ISOCSS/PTT 0CCASAAAP SAM/TT/IT CTATS/AOOVGSC' A C/IC 

CA6SACAAT TT OTGATATULAAIV ACT SOOAAAACAAG m C' ACAA/YTL' C A? CGT 

AT? SSSAA A ACfi AS CSCATSSAGOATSCAASSTTTAASA C'T 7G 5"AS/SA 

CTOATTSAAAAAS2AT7UYACAI CAT SATATAC T ATOAC CC SAATAAAAOCCAA T TO/IT CI 

AA'?AATSOCAOOC CACATACSPAATT OASCAAC C CAC/ISI/T TACO TAA? T;SSA/IT 

GCOATC CCAAA"A'"C'CCAAA/IOSATTASCOATST SCOSOAATGTTOT "TCA' TAC 

KSPCTSASC A1 C GATA C:CARA ACTAA 

MC- 003 (Em/,oeir) - M(fUspA2 amino acis 3O-5404H1 - SEQ ID NO: 88 

MQAKNDITLPIPYb I lDCNELE/ID IDTALEKYLALCQYSN IL/ILEELNKALEELDE DV 

SWNQNDIANLEDDVEPLTKI NL/ILAEQSEAI KEDLQCI/IDFVESQESKI LQNET S IKKMTQFN 

bk/N 5111BN KDAIAKNNES IFEDLYD EHVAF ST E I HAHNEAQNEPLKOLT TNS TENTNN I 

TE /D I QALENNVVEIELENLSSRLI DQK/I IDNNTN N IYEL/IQQQDQIS SDIETLKKNVEFC 

LLELSCJ-ITDQKT DIAQUQANTQDLAP YNELQDQY/IQEQTE/IDAbNS SENTQKI.E DLAAY 
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NFLQDAYAKQQTFAIDALNKAS SNTQN TKDLAAYN LQDAYAKQQTFAI DALNKASSLNTQN 

IAKNQADIANNINN IYETAQQQDQKSSDIKTLAKASARbiTDPITNKKADADAS FBILTKNQNT 

Lii IKFYIDKL jTANYTA IDANKASADT KFAATADAITK 'NC NA ITKNAKS IT CLOT KVDSFDS 

RVTAT DTVTH 

MC-004 (DNA) - SEQ ID NO: 58 

AT (. CAGG C AAAAAT GATAT TAGG CGGAAGAT GTCGG CCTAT C T CAhA3 MP''AC! A 

/AACGACTC CAAGCGATAT T COTATAT TACG OCC L AAAAI1A "CGACG A CC/AC 

TATGCAAATATTCTGSGCCGAACAACGAATAAACTGSCACACTCGATSACAGTCT 

COT CO ATGAATCATATCCGCLAATCGCAASATGATCTTCTAG'CC mOACGAAAATCAG 

A/VT CCT0 GM/AC.ACT GOTT CAATTAAA-,A aAT C>TA'CCC' 1 C"GCCACATTTic "1 

C/VAc: CtmGAAG 'GAATC TSGAG/AAGAAACGAGAT GAAAAAA/AGCCAGACGTAAT 

OTO C TO MT CT T m O/VMTT GAAU\AAAGAAAS, AT 0C CAT T SGAAAGAGAAGAT T 

G AY &GAT CT G TATC GA'TTTCT- C,-ArTIAG' CACT GGAAGAT T COGT GAMYT TCATCOCA TA 

A/CC AG A CAPAAAGGTTAAOG TATGAA ACAT GCA/AGAAACTA/ATGT 

AGOTGOT&TS T ITCAATAGCOAT ALCUAAAACTAAAAAGTA GT 

TGACTGACCACO ATASGCAGATACC.ATAG/AAA/AGCTACAM .CAAAAC AACAA OCT 

GTOCTOC/AAN TC CG CCGGGA GAT GAC CA/VA TTAT TC GAO TTGW' GAT 

AT TCASQCA TOCAGGT.TCAA ANASACTGAOTEATGTV\CA AGAACAAGGCA 

ATGTCTCGG',''ACOAM AASGACAOTGAAAACGAGCTGAOAATAT GCAACGSGCATG 

AGAACGOGACCC ATGAAGCCTAA 2CAAGrCTACGAGATCAAAG 

ATGTOAAAAACAGGA rnflnAtHCnY'CTCrT/AAT/AlTGCTCGLAT 

CAGAAASAGCCCGATTCAOAC CTrTGGAAAGTCT AAAATACCAG/V/V/T 

ATTGGAAATG/VSCGCCKTAATA C AATT.AVAATACTGACAAGTOSGGG/VCAC 

ATTCCCAAAAAA C A GCATG PliA&OG'i' 1212CA/AATAGAA ACAA GACCA 

AATA/AAGCCGAGGGOTAGCAAA1 10% C/AAPGOGATCAATTAGGAAATCCAAT 

OGGATCAGG/VAxAATGGAA/AAGCATTACGr.ATGTCGGGOA AACTTCATCCTTTTCT A'GC 

COTGTSAGCOCAGTGGATAGGAAAC'AT CVT AA 

MC-004 (Prote-,in) - (Al)(UspA2 aminio acid-s 3.0-54q)ftq) SEQ D NO: 59 

IAOAKN I TLEDLPYL IKKI CQNKLFA ICCI TALEKYLALS{2YCN ILALEELNKVLBE T CF D 

SWNQNCI/ANLEDCVETL TKNQNALABQCEAT KEOL QCLADFVESQL SKI LQNET I KKNTQRN 

LVNOFIEKNKDAIAKNI S IECLYDFCLJFVAES IOEIHAINIIAQNEL'KCLITNS IENTNNI 

12KNKADIQALENNVVELFbI SORT .1QKA CICNN ITYBTACQOQ~n <'A TKTT KRNVEEC 

LLEZSGHL ICQKT ILAQEGAN IQDLATYNELQDI)QAQKQTEAIDC A'N A S FNTQNI:DLVAY 

NEL QDAYAKQQTE/VI D/ANKASS ENTQN 21F L/AAYNELQDAYAKQOT ATDALNKSSENTQN 
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±.KN QADIAWNNINN IYELAQQQDQKS SDI KTLAKASAANT DRIAKNKAnD.ADS PBTLTKNONT 

LIEKDKOES DXIIITAN KTIDANNA SADTKFAATADA I KNQSITKNA4KS ITDLGTKVOC ED 

KVTA.LDTKHH 

MC-0)05 (DNIA) - SEQ I'D NO: 60 

ATGCAOGCCAAAATCATATTACCCTGCAAGATCTCCCTATCT CATCKAAAAAATCGATCAC 
AAGACGGACCAATGTGTATCCCC2 ;AAATTGCACTGAGCCA4 

TATG CARATAT TC T GC:OCCCCPOCAAS, AAC TCAA TA AAOCT,' CTCGAIPACAC T(GIT C7G 

GGTT'"CAI' CAGAATC4A'ATCGCCCATC''GAAGATGATGTTGAA ;CfC'(75(24 6 't&AATCA,-",'rG 

AA TCCAC;TCCCACAACACGTCA_ ATAAAGAAGATCTCCAGGC.CTG#.CCCAGrrT.YTrrGT.  

C: .AACCGTCACC, AAGO, CAAAATTCTGCAGAACGAAACCAOC ATCAAAAAAAACACCCAC0T AT 

CT COT AAZ'C TI C AAATTGAAAAAACAAAGAT CCATTG CCAAAAACAACCAAACCATT 

CAACATCTGTATCATTI CCTCATCAACTTCCCAACCATTCC TGAAAJ ICAT CACA TAL C 

CAACCACAGAAT CAAA,,,..-,CCC'',T CAAACCTCTCATTACCAACAGCAT CCAAATACCAATtAAT 

ACAAAAAACCA CATAT T CACWCICAAAICICAACC l'',"'AC TG 

AGCCGCC'CATTGAT CAGAAACCAA1CO'A'...,' zTATAACAA'ITTAUC;P 01 

CCACACCACCAGCAICAGCATACAGGATCAAAACCCTCAMSAAAAC CACGTI A',ACCI 

CTGCTCCAACIOTTTCI 00AC CTCC:AICACAAAAUCTGAIATT'ICCCACAATCAGCCAAAI11 

ATTAGTTGCCTTATACGAGTATTCACAAA.CAGACCGAAGCA 

ATTCATCCCCICAAAAACACACCAAAACACCCAATAT COAACATCTCOCACAAC 

AACCAACI CACOAT GOCTAT CCAAAACAC LCTh' AAGC CAT COAtC4CACTCAACAAOC CA 

ACCGAAAGACTAAA C''" ;CCTATAAT OkAYTACAOOATCOT AT 

(Ceor' CAC',A(CAAGCGATTCAIOCGC OAACAAACCOTCTTCTGAAAATACACAOAAT 
AT CCCAAAAATCAGCCCAIAIICCCAACAATATA~r ~Ark__I ACTALIGAACTOGCCCACCAO' 

CA5OATCA5CACTCTTCTGATATCAAAACAC P0W G AAOCAAC CAGCAAATA.CCOATCCT 
ATTCGAA ACCO 'T CATCCAAOCITIOAAACACT.A C0 sAAACCAGAACACC 

CICATICAK'AACTAAATTO2 GIA IAC C CAAT lA IACCCAAT T OAT GCA 

AATAAAGCC.GCGCS313. C&.yAkTICCACAACCCAGAOC2Y ,,-x1 . ,-,-TA'' AA> r'lAC( ;T 

OCCAICAC AKTGCCAAAA ' ' Ck..f7.t-X47U TCATCACYLAV. ,.L A ', 

MC-005 Wince/nir) -(M)(Usp.A2 amino cd 05~tSHHU SEQ ID NO:- 61 

PIQANNOIT LODI DYEIN I DQNELLAD lCD 11211:5 3 YT?\ LAWCN LN'KA I'LL D DV 

S/NON DIANLEDDVETLI KN QNALAEQC A I NEDLQO 3'DKVEUQECN I EQ 'NETI E! >VN 

LVNOFEIEKNKDA.AKNNES IBDI <P "VAESIGW EAxH'vFAyNETLKLTTNS'INNNNI 

INADIQALLENNVVEEIENLS.Rm PQ7 ADIDNNINNI11 1AQQQDQSSDILKNVEEG 

LLELSCHLIDQNTDIAQNQAN IQLAYNELQDQYAQN0 Th t ADA ENK 'IS NTQNIL OLAAY 

NE LQ DAYANQQTFAI DALNNA S SENTQNI F LAAYN ILOPA YAFKQfTF A]T72LA 25EN IQN 

IANNQADIANN INN IYELAQQQDPHSSDI KTLANASAANI 074IAKNKADADA SF131LI KEQUT 

LI ENONEHDONEITANNIAI DANKASA DTNFAAIADAITNNATKNANSASHHHHHH 
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MC-006 (DNA)- SEQ ID NO: 62 

TCGCAGCCAAAAATCATTTACCCT G A CGCCGAT 'GATCAhkAAAAATCGATCA 

AACCAACTCCAACCATATTGTCATATTACCGCACTGCAAAAA TAT CT GC'ACTGACCAG 

TATGGAAATATT CT GGCCCTCGAACAACTAATAAAGC TCT GCGACCTAT GAAGA TT G 

GGTTGGAATCACAATGATATCGCCAATCCAAGATTGTTGAAACTGACCAAAAATCAC 

AAT GCACTCCCAAACAGG T GAAGCAAT TAAAAAAGA TCTCA GTCTC CAATTTTTT 

GAGGT CAGGAACCCAAATTCGCGAACAA-ACCATCAAAAAAAACAC CCAGCGTAAT 

CTGGCTGAATC TTC"IAAATTGAAAAJAAACGATCCAT TGCCAAAAACAACGAAGCATT 

GAAGfAIT CTATGCAT TTTTCTGAGITTGCCGAAACCAT TGGTGAAATTCATGGOACATAAC 

GAAGCACAGAATGCAAACCCTAAAG CT AT TACCAACCATCAAA ATACAATAACAT T 

ACCAAAAACAAAGCAGATIATT CAGCGQCTGGCAAAATAATGT TGTGGAAGAAPCTTTTAAT CTGC 

ACGGTCGCTGATTGATQCAAACCGATATCGATAATAACATTAACACATT TATGAACT G 

CCACACGCACAATC CAGCAT/kGCACCCATA T CAAACCCTCGAAAAAAAACGT TGAACAAGCGT 

CTCTGGAACCkCT GT 1ACCTGCATCCATCAGsAAAACTCATATTCCC CAGAAT CAGGCAAAT 

ATTCAGGATCTGG~' CCACCTATAA I'AACTGCAGGNTI'CTATCCACACAAAQCAACCCGAAGCA 

ATTCATGCCCTGAATAGQk CG~AGCAGCGAAAAiCAC CAATATCGACATCTGGCAGGCATAC 

AACGAACT CAGGAG CCTATGCAAAACACCACACTAAGC CAT CGA C ACTACAAGC A 

CTCTCGAAACACGC ACAACATTCAACATCTCCTGCCTATTGAAATT CACGGATCTAT' 

GAAAAGCG,\TT-. lCCATTGATCGCTGAACAAACCCTCTTCTGAAAATACACACAAT 

ATCGCCAAAA/tATCGCCGATATTGCCAACAATAT CAATAATATCTOATGAACTGCCCAGC 

CAGGATCACCACTTCTGATAT CAAAAACACTCCCAA ACACCACCAAATACCGATCGT 

ATT AAAACAAAGCCGATCACATGC ACCTTTGAAACACTGACGAAAAACCAGAACACC 

CTCGATTCAAAAAGCATAAAAACAT TGATAAACTGAT CACCCAATAAA A C CAAT TCATCCA 

AATAAAGCCAGCCGCGATA\C'CA AATTTGI CAGCAACCGCAGrATGCAAkTT7AC C AAAAATGGCAAM 

GCCATCACCAAAAATCCA/kAA/GCT/k/ 

MC006 (Proiein) - (M)(UspA2 minoro acid: 30-519) SEQ ID NO: 63 

MQAKNDITLEDL PYLIKI DQNE LEAD , DIL YEKYLAL SQYCNLALEELNKAL EEL DET D 

QO]QDIANLEDDVEI TEAAL AA IKEDL QGLADFVEGQEGK LQ NET S TIN'TQRN 

LVNGCFEITEKNKDAIA/KNNE C IE2DLYDFG EVAES ICE JHA HNEAQNE 'LKGL ITN SINTNNm 

T KNKA DIQALENNVEL FNL SCRI 5 I DQNA~DT DNNTINNTIYE /AQQ DQHS DIKTLEKNVE EG 

2 LIESSCHLT DQKTDIAQNQANT DLAT NE LQ DQYAQKQTEA ALN"KA ENTQNIED DLAA 

N NVQ DAYAKQQT EAT DALNKAS SENTQNI E DLAAINELQDAYAKQQTEAIDALNEA$$ENT QN 

IAKNQA DIANNINNIYE LAQQQDQHS SDIK TLAKASAN TDR IAKNKA DADAS FET LT KNQNT 
LI EIKDKEH KL ITANKTAI DAN KKSADTKFAkTADAT TKN GNAI TKNAKS 

MC- 007 (DNA) - SEQ ID NO: 64 

ATCCAGGCCCA-AT GATAT TACCCT GAAGA TCT CCGTAT C TGATCAAAAAAkATCG ATCAC 

AACCAACT GGCAGCCATAT TGGOT CATAT TACCGACGAAAAATA TCT GCACTGACCCAC 
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ATGATATTGCTGACTAATAAA CTCCCAGCTGGATOAAGATGTG 

GG2TTCGAAT CAGAAT CATAT CCCAATCT CCAAGATCAPT T I AAACCC TGAC AAAAATCAG 

GA A G TCAGGAACCCAAAAT TCTGCACAA CGAAAOACCA CA AAAAC~~CP C\T' 

OCC TGAAT CC ITT CAAAT TGA2AAAAAOA,/ ;,AAGATGCCATT'IC CAAAACA~~AEAACAT ' 

CAA CPA7TTGTANAT~CAACTqlAATTCATGCACATA AC 

GAAGCCAAAATGAAAO C:TCAAAGCT CT GATTACOAAC AGCAT CGAAAATACCAATAACATT 

AGCOCTCTC ATI CATCACAnACCGATAT OGATAATAACAT TAACAACAT TTATGAOTC, 

CCACACOCAGGAT CAGCATAGCAC ATATO -AAAAOCCCAAAAAZ\ AO(.TT CAGAACO 

ATT CACCAT OTGCC CACC TATAATGAACTGCAG CATCACA , (A CAGZ\ "- AAACAAGCA 

ATTGATCCCCTGAATAAACCGCACAAAACACCCACAATATCCAACATCTGCCAGOATAC 

AACGA ACTCAGGAT G CCTATC.AAAAOCACCAC.AC TI GA C CAT CG CACAT, -C1AAAACA 

ACCTCTCAAAACAO.CCACAACATTCAACATCTCOCTCCCTATAATCAATTACACCATCT AT 

CCCAAACACCACAC CGAAGCAT T C T CCT GAACAAAGCCT CTTOT CAAATACACACAAT' 

AT CCCAAAAAT CAGCOCATATTOC i':C A z N CAATAATATOTAT GAACT GGCCCACCAG 

OACC ATC ACCACT rTTCU'T CATAT UOAAAAOACT GC~AACCOAAAAAA'IACCGAT CCT 

CT GATT PA.,AA"AT AACAT CATAAAC TV CAT C CC GCC AATAA ACCC AtT TG A-T OCA 

AATAAAVC C AG 7 GCA TAU UAAAT TT GCAACCCOAC ,.,,,ATGC.AAT TACCAAAAATG CAAT 

CCATCACCAAAAATGCCAAAACCATTACCGATCTCCCCACC ATAATTGATCCTTTTGATC 

CGT CTACCC CACT C7ATAOCAAACTTAATCATT T CKZTTCCTiATTACCCT CT CATAC T' 

MG-007 (Protoin) -- (M)(UspA2 amino acis 30-Z6j)0ASHhHH!*H) SEQ TDNO 65 

MQA N ILAED L PYL I 1111 QN CLIAD I CLI TALEKYLALS QYGNI LALE ELNKALEELCE CV 

CGINQNDIANLEDDVETLTKNQNALAECEA I KEDIQMijACFVELKI AQNJElS IKKN IQRN 

LVGEENDI NE!DYLHVEIGIANANTNLITHE IENT N I 

TEHKADIQALENNVVE EL UL SGCRAIDQKA DI CNINNIYELAOQDQJI DCIKTLKaNVEEG 

~LLELSGIL 1 QKT CLAQNQAN IQDLATYNELQDQYAQKQTEA I ALNKASSENTQN IEDLAAY 

NELQCAY.AKQQTEA I AINKA S SETQNICDLAAYNFIIQDAYA QQTEA : 1ALNKASSEN IQE 

IAKNCACTAHNNNIYELAQQQCQHSSCII TLAKASAANTCRIAKNKADACASFETLTKNQNT 

LIE KDKEIH DKL ITANKTAIDAN' KA''SAC,-'TKFAA,~l-,TAC ,AITI N CA IT KNAKE IT CT KV DG IDE 

RVTALDTKVNJ-FDGR1TALCS KVENGEIAAQAAASMUHiIJIJII 

MC-006 (DNA) - SEQ ID NO: 66 

AT COACCCC AAAKATA'I A/A CCT CAAGA' (_C( 'CTAl CTGATCAIA\AAA CGATOAG 

AACACT CAOA TAT TGTCA TAT TAC C MC T GGAAAAATAT CT GCC T GA GCCAG 
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TATGG AAA TAT TCTOOCCCTGAI"AKCTO.AATAAAOCTC TGCAAGAOCTOOATGAAATC 

007777 OAAT 0ACAATG0AT 7 ' 7 (Q CCAATCT00AAOATOATCT TCAAACCCT0ACCAAAAATCAO 

AATOCACTG0CAOAACAGGGTGACCAATTAAR. 0.AOATCTOCAO'CTCTOA 5 ATTT77GTT 

U 40077(2G OAAOO OAAAAT TCT CAOAAOOAAACCAOCAT CAAAAAnAAACACCA000TAAT 

(MACATOTOTAT OAT-T7TlmfCG ATOAAOT TOCCOAAAOCATTOOT OAAATI 7CATOCAC.ATAAC 

GAA' CAA? AT OAAAOCOT0AAAOGT CT OATTAOCARACOAT 0 Ai ,,iAACACAAT 7 ' AACA TT 

ACC A AfAACA0CAGATATTOA0C0CTO0AAAATAAT0T TCTOOAAGAA C 70 7TAATCTO 

AOCOOTCOPCTGATT0ATCA0AAAOCOATATC0ATAATAACATTAAOAAC ATT IA OAAOT0 

GO AC vA GAGOATOCOGCAT? KCA0O ATA'ICAMAAOOT 0AAAAAAAAOOTTOAAGA AGOTi 

CT CTGC AAOT 7COTOACO 77AT COATCAOAAAACTCJ\TATTOCCAAXT m ACGO -T 

AT'TOAGGATOT 00001WCTATNATOAAOTGCAOOA77CAOTATGCACAOXAACAGAC0GAAGCA 

ATTGATGCCrTOPTITAAAGCAG ACAAr -fAKATTCAAAA~TG0nCA'&CATAC 
A-C GnAC? OACCAT 00077kGCAAAAC>GCAGACTOAAGCCAT CCACGCACTGCA MI0A 

AGCTOTOAAnAACGCAGRAATTGAAGATOTGOCTOCC.TATAAT GAAT TACA AQ0 t mOCOTAT 

000AAACAGCAGACOOAAGOOATTGATGC GOTGAAOAAAGCOTCTTCTGA? AAC iAOAGAAT 

AlT (CkAbAiAAT CAGO COGATATTOOCAACAATAT 04 A TAT ATOTAT OAAOTGOCOCAGCAO 

CA Gx K z ATC' CAC T CTT C T0G ATICAAAACAOT GOGC AA AZ'I CC? (GOGOOOAAAA PO T CO, ,7T 

AT? GOCAAtAAACAAAG COCk? 0CAGATG LTGOAO777 AAAC A 'IGAO AAAACOAGAAOACC 

07CTTGA 'AIAAGATU'ACAAP ATAAAO 77GATACC0000AATAAAAOCGOAATT OAT OCA 

1A~ ATACCCACOCAGATA0 CAPT TCAOAACCCCAC7'CAATTAOCAAAAAT COCAAT 

GCCATOACCAAAAATGCCAAACTTACCGCCT0000IACCAAA0TTOATOOTTTTOATA0C 

0077077 ACO OOACT0GATAC CAAAG;TTAAT0AT TTOATC0T CGTATTACC0O'ICTGOATAGT 

it .AOTT:GAAATQ4OTA? 000AOCACAO0CA0OACACCAO T AA! 

MC-O08 (Protein) ( tsA 30,,-564) (PH) SEQ ID NO: 67 

i'4AKNDTTLEL}LPYLIhKT09101 7 " L COTGTA E vLALSQYCUT'I OFT LNKET I DEC 1 

OWNQNDTANLEDDVET 'I KWsNAI 'CFQD'A IKEVQOL.ADFVEG (Ey 1 QJJ"'>' 1 KNTR 

LNGtltItfN DAIAK41 dIbLLV YD~'fi-'r 1InnHANsEA JTtL'LIa''IJrLJJ\ 

TKNKADIQALENNVVEELI'ILSG DKADWDI DNNINI YELAQQIQOESLIKTLKRNVEEC 

LLELSOHLID TIQQRQDAYEQQAKQ IANnNE) TQt2Jl} LAAb 

NET DAV<QYQTEATDALNMCAhN iyNN Efn UA N QOAYAKQQTEA IDALNKAS SEN TQNI 

IANO ADTJJNINNIYF AOQD 1 3 BFT AASAANTDRiAI NKADADASFNETLTKNCNT 

LIE KKEL hANKTAIJDA N1ASADTKFJ\AATA"DA ITKNGNATKNAKSI DLQTEVDGFDS 

RI/TAL uT VN 417)00 'nALDSKVENGM1AA' Q} HI 

MC-009 (DNA) - SEQ ID NO: 68 

AT G0 G AAAA T ATATTACCCT 0OAAOATC 10000 TAT C TGAT CAAAAAAATOCOATOAAC 

GAAOT GOGOCO0AI'ATTGGTGATAI'TSO'O OACTGGAAAAA77ATOTGOOACTOAGCOA0TAT 
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GGAATAT' CTGCC CT'C 7GAAAAu T GAT~AAGCTC TGGAAGAGCT GGAT GAAGAT GTGGG;T 

T(GAATCAGA T AT CGCCAATCG G T AGAAT 

CAA G TCA GTTGAA 
GGTCAGGAACGCAAAAT T CTGCAGAA CG'AAA CAGCAT CAAAAAAAACACCetC AGCT T'TG 

GTGAA TGGCTT AIT TGAAAAAAACAAAGATGCCAT TCCAAAAACAACAACCAT TGAA 

GAT CT IATGAT TGGT CATGAAG CTGCCGAAACCAT T TGAAATTCATGCACATAACCAA 

GCA C AGT G7 EAAACCCAAAGGCTHGAT TfA CCIAA~CCTcGfA7 ' A.AAIA CAT AACA'TTACC 

CGTCGTflTGATTGAT CAGAAGCCGA TAT CGATAATAAOATTAA A AAT TAT G'AAC TGGCA 

CAGCAGVCAGGCATCAGC.ATACCAGr.GA TATCAAAACCTGA AA AAAAACTTOGAAGAAGGTCTG: 

C T GGAA 'TCTGGTCACCTGATCGATCAAAAACIGA T ATGCCCAGAATCAGCARATT 

CAGGATCTrGCCACC AT AT GAACTGCAG;ATCAST ATCCA C.AGA.ACAGAC-,CAACAA-TT 
CATS CGA A AA A C AT t A CGAAGAITCGAG AAAC 

GAACTGCCAGGAI TCCCTAIT CAAAACAGCAGACT GAAGCCA/ TICGACGOACTGCANA\GGCA AGC 

T CT GAAAACACOAGAACAITGAAGATCTSGOTCTAAATGAAT TACAGGTG ~ CGTAT GCC 

AAA:AGCAGACC.AAGCGA TGCATCGCTGCAA CTGAAATACTAGAATATC 

GCCAA AAATCACOCCAIATTCAACTACCAAATTAT ATCATGAACTGGCCCAGCAGCAC 

GAT CAGCACT CT T CTGATA-T CAAAACACTrG GCAAAAG GCAACGCA4GCAAATACCGATCGTAT I 

GCGAAAAACAAAGCCGATGCACAGCAAGCT T GAACACIGACGAAAACCAGAACACCC TG 

ATTGAJAAAGATAPAGAACAT GATAAAC TGAT CA CCGCCAATAAACCCAATI TGATGCAAAT 

AAAGCCOACCAGAT ACCAAATTTCCASCAACCGOAOATGCAATTACCAAAAATGGCAATOCC 

ATCCACAl cIcC.TVAAGCATTACGw CTGGGCAAAGIITAT' T T T GACCGT 

GTGACCCACTGGTACCAAAGT TAAT T(3CATTll" GATGGT CGAT TACCTC TGGATAGAAA 

GT TGAAAAT GTATGCAGCCCAGGCAGCACACCACTAA 

MC-009 (Protein - (M)(UspA2 31-564)(HtH) SEQ ID NO: 69 

MAKNDIC EDLLTKK DQ-NEL EF1DIALE KYLALSQYGAILA LEELKALEELDEPVG 

WNQNDIANLEDDVETITKNQNALAEQGEAi IKE DLQGLADFVZGQEGKILQNE TKNTQRNL 

VNGFEI EKNKDA IAKNNES T E DY DFGH EAE S I E I HAHNEAQNEl T AKGL TNS I EWI IT 

KNKADIAL ENNVVE EL FNL SGEL IQ DQI'A 'D DNN INNIYELAQQQ DQ SS DI KTT KNV-:EG 

LELSH--IL I DQKT D AQNQAN IQDLA YN LQ DQ YAQKQ T EAI DALNKAS INTQN IF DLAAYN 

E LQDAY AKQQTEA I AIN KAS SENT IE DLAAYNELQ DAYAKQQ T EAIDALNKAS SEN IQN I 

AKN QADIANN INNY ELAQQQDQHSS DI KTLAKASAANI DR IAKNKADADASFET L TKNQNTl 

IEKDKEHDKL ITANKTAI DANKASADTKFAAT ADATKNGNAI TKNAKS IT DLGT KVDG FDSR 

VITAL PT KVNA T TAL DSVEN GMAAQAAH H 

MC-010 (DNA) - SEQ ID NO: 70 

AICAGGCC.AAAAATGAIA TACCCAACATQIGCCGTATCT GC AAA CGATCAG 

AACGAACTGGAAGCCGATA ISCTGATAT TACCGCACTGGAAAAATAI TCGGCACTGACCCAG 
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TJ~ AT GGAAAT AT T CTGG CCOGGAAG3AACT G3AATAAAG CTDC TGGAAGAG3CT GGOATGAACGATGTnG 

G3GT TGG(AATCAG3AATG3ATATCG3CCAAT CT GGAGATGATGOTTGCAAACCCTG(ACCAAAAATCAG3 

AATG3CACTGGC3 AGAACA~GGTG'AAGCAATTAAAAAGACTGCGGGTCT(3GCAG3ATTTTG3TT 

G3AAGGCTCAGG(3AAGGCAAAAT TC TGCAG3AACGAAACCAG3CATCAAAAAAAACA\CC CAGCG(37TAAT 

CTGTOAATGGCTTTGAAT , GAAAAAACAAAGATGC CATTGCCAAAACAACG AAAGCATT 

GAAG(ATCTGTAT(ATTIT TOGTCATGAAGT TGCCGAAAGCA 77(TG TCGAAATT CATGCACATAAC 

GAAGCACAAAT3AAACCCTGAAAG(TCT GAT ACCAACAGCATCGAAAA ACCATAACATT 

ACCAAAAACAAAGCAOATATTCAGGCGOCTGG AAAATAATG ITTGAAGAACTGTTTATC 

AGCGTCTGATTOATCAGAAAGCCGATATCGATAATAACATTAACAACATTTATGAACTG( 

GCACAG3CACAGGAT CAGCATAGCACGATA TCAAAACC CTCAAAAAAAACGT T GAAGAAOGT 

CTGCTGGAACTGTCTGGTCACCTGATCGT AACATGCGT ACT 

ATTCAGGC3 A TT(GCCACCTATAATGAACT -CAGGAT CA3TATGCACAGAAACAOACCG3AAGCA 

ATTGATG3CC CTGMTAAAC-CGAGCAG3CGAAAAC.ACCC AGAATTCGAAGATCTGG3CCAAAC 

AACGAACTGOAGG3ATOCCT TOAAAACAGCAGACT GAAGCCATCGAC C AC TGAACAAGCA 

AGCTCTGAAAACACGCAGAACAT TGAAGA T CTGCTGCCTATAATGAATTACAGGAT(GCGTAT 

GCCAAACAGCAGACCGAAGCGAT T GT G CCTGAACAAGCCT CTT CTGAAAATACACAGAAT 

ATC (3CCAAAAATCAGGCCGATATCCCA ATATCAATAATATCTATCAACTGCCCACAG 

C AGGATCAGCACTCTT CTG3ATATCAAAACACTGGCCAAAAGCCAAG3CGCAGCAAATACCG3AT COT 

ATTCGAAAAACAAAGCC(3ATGCAGATG3CAAGCTTTG3AAACACTG(AC(GAAAAACCAGAACACC 
CT C 

AA TAAACACAATACCAAAT(C TGCAGCAACCGCAGATG3CAAT TACCAAAAATGGCAA T 

GCCAT CACCAATl'TGCCAAAACCATTACCGAT C TGGCACC AGTT GATGG'TTTTGATAGC 

CGTG0TG3ACCGCACT(GGATAC CAAAGTTAT CATTTGATG(TCGTATTACCGC7CTGATAGT 

AAAGT TGAAAATGTATG GCAGCACAGGCAGOAT AA 

MC-010 (Protein) - (M)(UspA2 amino acids 30-564) SEQ ID NO: 71 

AQAKN D T L DLPY'LIKKI DQNEL EADIDI T AL EKYL IQYNIL ALEELNKAL EELDEDV 

CWNQN DI ANiLE DDVE T LT KNQNALAEQGEAI E DLQGLADFVEGQ EGKI LQNETS IKKN T0RN 

L9VNGEE I EKNKDAIAKNNE$ I EDLY DFONEVAESI CGE THAHNEAQNE TLKG3L I TN CI INTNNI 
T KNKADTQALE NNVVE EI NL SLI DQKAD I DNNI NNIY ELAQQQDQH S DI-KTLKKNVEEG 

LL S CHLI IDQKT DTAQNQAN IQDLAT YNELQDQYAQKQTEA I DALNKASSEFN TQN I EDLAAY 

NELQDAYAKQQT EAI DALNKASSENTQNI DLAAYNELQDAYAKQQTEAIDALNKAS SENTQN 

IANQADIANNINN IYELAQQQDOHS SD IT LAKASAANT DRIANKADADASFE T IKNQNT 

SIF KDKE-IDKiL TANK TAI DANKASADT KFAATADAINN ITNAITNAKS ITDLGTKVDG3FDS 

RVTAL DT KVNA FDG D I TAL D KVENGMAAQAA 

MC-01 I (DNVA) - SEQ ID NO: 72 

ATGGGAAAAA T A TATTACCCTAAAT CT CC TAT CTAT CAAAAAAATCGATCAGAA C 

OAACTCGAAG3CCGATAT T GCT GATATTACCGCACTGGCAAAAAT ATCT GG3CACTGACCCAG3QZT
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GGAAATATTCTGGCCCGAAGAACTCAnT AAAGCCGGAAGAGCTGGATGAAGIC 5 GGI 

TGGAAICAGAAWTATATC MmCATUT CGMAGA TCAT ['T I 'UYCAAI ~ 
GCAC;IGGCAAC AG TGAAGCEAATAAAGAAGATCTGC 'ICGT'CTGGCAGATTTTG f GMt 

GG'rAGAAGCGCAAAAIICTGCAGAACGAACCAG~C~~1ATCI i --! I'i\ 740 'I.CCO 'AGCGAATcC 

G11 AATG CTT TIAM LI AAAAAAA C AAAT'ir4CAITT CCAAA AA -01CAACGAAAGCAPTC AA 

GATCCGTAT1GAT LI GCATCAAGI'rCCCCMA7 CATTCG I AAATTCATGCACATAAV'GAA 

GCACAGAATGAI\A4CCCTGAAI-\GCTIGATT ACCAACAGrA ITC AAA IACC AATAACAII ICC 

AAAAI\CAAhGACC" ITCAGGC;CTcGAXA TAAITTu .. MCGA CCTIIAUC1'AGC 

CCC CGT0CAT mITA'AGAACC AT mA'COTA ~CATT l GAACj'J 7"ATTIGAACIGGCA'-\ 

CCAACCTTTAGMACCAci CA T"AG~'AAAA\C'I A '\ACA70 CGIWANCAA cITA12 

ciCA A CG Q CTG' C Id. Cll,- AiCGT'AAI IC' ."- - ALA 7AT CC C AA CGCAAAT'AIAT 

GAVGCCCIGAA I k '1'CGAI3CASGCAAAACA(C -J\AATATCGAAGATCICGCAGCATICAAC 

GAA CTGCASGC 'CCTAIGCAAAAC ACCA"ACnT7AACC.ATCGACGCACIGAACAAGCCAGC 

TCI GAAACA CGCAG AACAIIQ. ACATCTrOCTCQCT mAIAAIGAATTAOANGGAGCCPVICC 

AAA CAGCAGXCC AG.CGAI IGATeCCTAACAAAG0001110CGAAACACAC4AA T AT 

GCCAA A CAC 'ASC CAT I' I AACAAIAI CAAIGAATA A'AACGCAGCCAGCAAG 

Mi' CC CA(7CSCiATA Cr' MArnICCACCAACCCCAGATCCAATTAC'AAAATA W(AACC 

ATLCC 4AAAAT CCCAA .nCCATA C CATCT GCCCACCAARACI IAI CCI I'T ATACCGC 

CI CAC C:CACIGGATACCAAAGCAAGCOAT CATCAT CACCACACTAA,', 

MO-Ol I (Protein) (AV(UqpA2 amino acids 3I5OAHHH~)S DNO: 73 

MAT NDIT- FPYLTKKIDQNELEADIGCLALEKLALCOYGN1LALEEL JKA'LFEEL OEDVG, 

WNQNDIANLEDDVETILTKNQNALA' G A F D QGLAI ,FWIQECKILQNETS' 7KNTQRKIL 

VNGFEIEKNI DAIAKE NE SiEDLY'DFGEC V AESCF FAHNEAQNETLKGLT N-'F TENNIS 

KNKA'I \LIZNNVVEELFNISGRI )y"ADT Th'TINIX IL AQQ§IDQLTSS DIFTLK VEECL 

LET SO i DQE )KDIAQNOA N IQDLATYINE~gDQYA)KQTIA 1DA LNKAS SEN"'~ TEDLAA 

EILQD74vAKCQIEAI DALNTASSE'NIQN iEDLAAYN IQDAY'AKQ QTE-\ DAL.NKAS SEN'PONI 

AKNr.74)ANET NNI"TLAQ(QQDQHS$DIlKTLAKASAANTOP FAWNKADAASFELIKNQMTI 

IE nINbiH DL LTP4NKIDANKASADIKFAAI DAIT INNAITINHAI S ITDLGTKVDGFDSR'-' 

VIA I TIK"'S HHHHHH 
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Vector Construction and Transformaton 

DNA Sequence for LUspA,-2 from sitamn A TOO 25238 -SEQ ID NO: 74.  

ATOAAAACOATGAAACTT{DTCOTCTfAAAAA'vTCGCTOGTAACOAOTOCGATOATTATTOiGCTTGGGTG 

CGGOATOTFACTGCOMATOCGCAGGO%-TAMk4A T-ATATAACTTTA"_-AO-;GATTiACCXFVATTTXATA.MA 
AAAG-,ATTGACCA.,AATGAAITTGGAAjGOAGATATrCOOAGATATTAC-:TCTTAAA4AGTIATiCTAOCA 

OTTIAOCCAO-TATOOCAATATTTTAOO-TCTAO-AAGAOACTG.AAC,,AOOCTOTI--,AA-AGOTO"GACGAO 
G.A7,TTATGGAATO AOAA ,TGATAT'TOGAAL-C-TTGGA/kAAGATGTTGAAkACGO,-TCAOAAAAAT 

OAAOC GCAAOAOOGTAAAATTC TAOAA/VXT,",klGAAACTTOAA-%'TTAAAAAAAATAO -TOAO-AGAAAOCTTO
TO/kTGGOTTGAATTGAGAAAAATAAAATGCTATTOTAA,AAAAATGAOTOTIATCOAAGATOT 

TTATGATTTTOOTCATGAOG-TT&OAGAAAG-t'TATGCGAOAT--A.ATGCTOATAATGMOGCO.kAA 

TGMAOTOTTAFC'~l,,AAGOO TTIATAACAMCATATTAAATACTAAAA,,,TATTAOOAAAA-PACAA-AGCT 
GAOATCOAAOCACTTGAAAACAATIGTOO1IAG-AAGOAACTIATTCA.ATO-TAIAGCGOTOGOC('TAATTOAT 

CXkAGOt \3AGA'TATTGArAATAACATG.AACAAT ATOTATO-'AGOTOOAGAACAGCMAT 'CAGOXTVA 

OOTOTOATATOAAAACACTTM.AAAAAXF TGTOOAAO/kAAGGTTTGTTOOAGCTAAOG(3TCACCTAAT 

'TOATCAAAAAACAGATATTGOTCAAAACOAAGOTAA&CATCCAAGATCTGOCOTTAOCAACGAOCTA 

CAAGACCAOTA\TGCTICAMAAAAV -CCGAAGOGATTGACOCTOTAM~aTAAAOCAAG O'TOTGAGAAT 
AC -ACM-jAAOATICOAAOATOTGGCOGGGTTAOCAACOAGCTi:AGAAOATzGOCT ATOOCt-.AGAGCAMOO C 
,A.AGOAATTGAOGCT TAAAT IAMAGCl,.-ACI'TTGAAAAAAAAAO.ATOG,,AAAT-TGGOCT 

-TACAAOOAGCTAC.AAGATOr'CO TATOO -CAACAGCAAAC COGA.-OGsCATTGACGCTC-FTA, ,-AAOCA 

AOOifTCTO-AOAATACAC'AAAAO-\ATTFGCT'",fAAMOAAGOGOATATTOOTAATAACATCMACAATA4TOT 

AT-GAGCTOOC , AC\AAOAGOMAAGAT7CAGCA4TAGCTCTOATATCAAOCT.,. '-TGOO~AAA(AGC,GC'TG 
OOAATACTOATC3T.ATTGCTAPAAAOAAAGOGATOGC'TATOCAAOTTTTG AA.ACO'CTCACCAAAAA, 
TCAAAPAOATTTO'CATTG-AAAAGATAAAO.AGQ.ATOACAAATT.AA7TTiACTCAAACAAAACTOCC3fT 

GATOCOAATAAAOCATGTGOOO.GATAI"OAA GTTTO-rCAGCOAOkfAGCAOAOO.'CCATTACOAAPAATGG 
AAATGOTATCACTMAAAOGCAAAAi TC'TATCACTOATTTGGOOACT.A,,AAOTOATGGTTTTC-ACA-CT 

GGTGTAACTGCA/TTiAGACACOAAAGTCAATOOCTTTGATOO'TOO-IMAO'CAGCTTT-'AOACAGTA 

OTTOrAAAACGGTATN~GGOTOGCCCAAO-NCTGCCCTAAGTGGTrTATTCAGCTTATACTTC3 TAAG 
TrTMATGCACCGCTOA- TTGGTGOT,-,,ATOCT-AAAAT GGOGTTO'CATOfAOTIGCCOGCTA,T 

GOGTCJC.AATCOA,,AATTOOOOTTThA,"AGCTOOTO(-'CGGCOA-,TTAA'TACCAO-TOOT,,ATAAAAAAGGC 

T'CITTAT*iAAOAT"CGGTGTOMT'iTAOGAGTTOTAA 

Pr otein Sequenice for UspA2 from strain A TOO 2,15238. -SEQ ID NO. I as described above.  
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Vector Construction 

To generate the construct MC-01 DNA fragment coding for an UspA2 gene fragment (amino 

acids 30 to 540 from strain ATCC 25238) including the Ndel / Xhol restriction sites to facilitate 

the cloning (the starting methionine is encoded by Ndel site) and the DNA sequence 

corresponding to the AS (alanine serine) amino acids linker and 6xhis amino acids was 

codon-optimized (non-native) and synthesized by GENEART(a US registered trademark), 

Codon-optimized means that the nucleotide sequence was changed from the native sequence 

without changing the amino acid sequence in order to better fit with the codon usage in 

Escherichia coi/ for optimal expression. The UspA2 fragment was cloned according to 

standard methods into the pET-26b expression vector using the Ndel / Xhol restriction sites.  

To generate MC-002, MC-003, and MC-004 constructs, a polymerase chain reaction was 

performed to amplify the UspA2 gene fragment (amino acids 30-540 from strain ATCC 25238) 

using the MC-001 construct as a template, the primer UspA2Nde opt (which contains the 

methionine start codon), and the primer UspA2opt delta His, A2opt I His delta AS, and A2opt 

2His delta AS, respectively. The UspA2 fragment was cloned according to standard methods 

into the pET-26b expression vector using the Ndel / Xhol restriction sites 

To generate the construct MC-005, a polymerase chain reaction was performed to amplify the 

UspA2 gene fragment (amino acids 30-519 from strain ATCC 25238) using the MC-001 vector 

as a template with the primers UspA2Nde opt (which contains the methionine start codon) and 

R delta hairpin A2opt His, DNA sequence corresponding to Ndel restriction site was 

incorporated into the 5' primer and Xhol restriction site was incorporated into the 3' primer, In 

addition, DNA sequence corresponding to the AS arneo acids linker and 6xhis arnino acids 

was incorporated into the 3' primer. The generated PCR product was then inserted into the 

pET-26b(+) cloning vector (NOVAGEN(a US registered trademark)).  

To generate the construct MO-006, a polymerase chain reaction was performed to amplify the 

UspA2 gene fragment (amino acids 30-519 from strain ATCC 25238) using the MG-005 

construct as a template with the primers UspA2Nde opt (which contains the methionine start 

codon) and delta His delta h6lice. DNA sequence corresponding to Ndel restriction site was 

incorporated into the 5' primer and Xhoi restriction site was incorporated into the 3' primer.  
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The generated PCR product was then inserted into the pET-26b(+) cloning vector 

(NOVAGEN(a US registered trademark)).  

To generate the construct MC-007, DNA fragment coding for an UspA2 gene fragment (amino 

acids 30 to 564 from strain ATCC 25238) including the Adel / Xhol restriction sites to facilitate 

the cloning (starting methionine is encoded by Ndel site) and the DNA sequence 

corresponding to the AS amino acids linker and 6xhis amino acids was codon-optimized and 

synthesized by GENEART(a US registered trademark) plasmidd: 10263991 The UspA2 

fragment was cloned according to standard methods into the pET-26b expression vector using 

the Ndel / Xhol restriction sites.  

To generate the construct MC-008, a polymerase chain reaction was performed to amplify the 

UspA2 gene fragment (amino acids 30-564 from strain ATCC 25238) using the MC-007 

construct as a template with the primers UspA2Nde opt (which contains the methionine start 

codon) and 2His helice deltaAS. DNA sequence corresponding to Ndel restriction site was 

incorporated into the 5' primer and Xhol restriction site was incorporated into the 3' primer.  

The generated PCR product was then inserted into the pET-26b(+) cloning vector 

(NOVAGEN(a US registered trademark)).  

To generate the construct MC-009, a polymerase chain reaction was performed to amplify the 

UspA2 gene fragment (amino acids 31-564 from strain ATCC 25238) using the 1026399 

plasmid as the template and the primers N-term cyto Abis (which contains the methionine start 

codon) and 2His helice deitaAS. DNA sequence corresponding to Ndel restriction site was 

incorporated into the 5' primer including the glutamine deletion and Xhol restriction site was 
incorporated into the 3' primer including two histidine residues. The generated PCR product 

was then inserted into the pET-26b(+) cloning vector (NOVAGEN (a US registered 

trademark)). DNA sequencing of the final construct was performed to confirm the correct 

sequence.  

To generate the construct MC-010, a polymerase chain reaction was performed to amplify the 

UspA2 gene fragment (amino acids 30-564 from strain ATCC 25238) using the MC-007 

construct as a template with the primers UspA2 Nde opt (which contains the methionine start 

codon) and cyto helice dHis dAS. DNA sequence corresponding to Ndel restriction site was 

incorporated into the 5' primer and Xhol restriction site was incorporated into the 3' primer.  
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The generated PCR product was then inserted into the pET-26b(+) cloning vector (NOVAGEN 

(a US registered trademark)).  

To generate the construct MC-O1 1, a polymerase chain reaction was performed to amplify the 

UspA2 gene fragment (amino acids 31-540 from strain ATCC 25238) using the MC-001 

construct as a template with the primers N-term cyto Abis (which contains the methionine start 

codon) and N-term reverse. DNA sequence corresponding to Ndel restriction site was 

incorporated into the 5' primer and Xhol restriction site was incorporated into the 3' primer.  

The generated PCR product was then inserted into the PET-26b(+) cloning vector 

(NOVAGEN(a US registered trademark)).  

A detailed list of PCR primer sequences used for amplifications is illustrated in Table 3. The 

polymerase chain reaction was performed using Expand High Fidelity POR System kit 

(Roche) according to manufacturer's recommendations. Ligation was performed using Rapid 

DNA Ligation Kit (Roche) according to manufacturer's recommendations, 

Table 3: POR primer sequences used for UspA2 amplifications 

Primer ID DNA Sequence 

5' - 3' 

UspA2 Nde opt GAATTCTTAATTAACATATGCAGGCCAAAAATGATATTACCCTG (SEQ ID NO.75) 

UspA2opt delta 
His GGCGCQCCTCGAGTI-TATTATGGATCATCGGTCACACG (SEQ D NO:76) 

UspA2opt IHis 
delta AS GGCGCGCCTCGAGTTAGTGTTTGGTATCCAGTGCGGTCACACC (SEQ D NO:77) 

UspA2opt 2His GGCGCGCCTCGAGTTAGTGGTGTTTGGTATCCAGTGCGGTCACACG (SEQ ID 
delta AS NO:78) 

R delta hairpin GGCGCGCCTCGAGTTAGTGGTGGTGATGATGATGCTGCGCTTTTGCATTTTG 
A2opt His GTGATGGCAT (SEQ ID NO:79) 

Delta His delta 
heie CCGCTCGAGCTAGCITFFGGCATTTTTGGTGATGGC (SEQ ID NO:80 

N term cytoAbis GGAATTCCATATGGCGAAAAATGATATTACCCTGGAAGATCTG (SEQ ID NO:81) 

21-us hilice delta GGCOCGCCTCGAGITAGTGGTIOCTGCCTGTGCTGCCATCCATT (SEQ ID 
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AS------- --- ----------------- NO 82)----
AS N11 

Cyto hilice d~is 
dAS GGCGCGCCTCGAGTTATGCTGCCTGTGCTGCCATACCATT (SEQ ID NO,83) 

N term reverse CAGTTCATTATAGGTGGCCAGATCCTG (SEQ ID NO:84) 

Transform ation 

Escherichia coli (E. coli) BLR (DE3), modified BLR (DE3) or B834(DE3) cells were 

transformed with plasmid DNA according to standard methods with CaCI2-treated cells 

(Hanahan D, ( Plasmid transformation by Simanis. > In Glover, D. M. (Ed)) DNA cloning. IRL 

Press London. (1985): p. 109-135) Briefly, BLR (DE3) competent cells were gently thawed 

on ice. Approximately 4 p of plasmid (10-100 ng) were mixed using 50-100 pl competent cells.  

Thereafter, this formulation was incubated on ice for 5 min, To perform the transformation 

reaction, the formulation was heat pulsed at 4200 for S0 seconds then incubated on ice for 2 

minutes. Approximately 0.5 ml of SOC medium (Super Optimal broth with Catabolite 

repression) was added to the transformed cells and the cell culture was incubated at S7C for 

one hour before plating on Luria-Bertani (LB) agar with 50 uglml kanamycin. Around 150 p1 of 

transformed cell culture was plated and incubated overnight at 370C.  

BLIR (DE3): BLR is a recK derivative of BL21 (F- onpT hsdSB(rB- mB-) gal dcrn (DE3). This 

E coli strain used for expression of recombinant proteins improves plasmid monomer yields 

and may help stabilize target plasmids containing repetitive sequences or whose products 

may cause the loss of the DE3 prophage (Studier, FW. (1991) J. Mol. Biol. 219: 37-44). The 

detailed genotype of Ecoli BLR (DE3) has been published by NOVAGEN(a US registered 

trademark). (F- ompT hsdSB (rB- mB) gal dom A(srl-recA)306::Tn10 (TetR) (DES).  

B834 (DES) is the parental strain for BL21. These hosts are methionine auxotrophs and allow 

high specific activity labeling of target proteins with 35-methionine and selenornethionine for 

crystallography. The detailed genotype of Ecoli B834 (DE3) has been published by 

NOVAGEN(a US registered trademark): F ompT hsdSj(ru- m-) gal dem met (DE3).  
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Modified BLR (DE3): In order to prevent (phospho)giuconoylaton, Pgl gene was inserted in 

the biotin locus located in the BLR (DE3) genome, In addition, to prevent the lle-al 

substitutions, the C219Y mutation in the threonine deaminase gene was corrected.  

Genotype: (F- ompT hsdSB (rB- mB-) gal dn At(sr-recA)306::Tn10 (TetR) A(bioA

bioD)::Pg; TD + (C219Y) (DE3).  

Example 2. Protein expression using shake flask 

Escherichia cofi strains transformed with recombinant plasmid were used to inoculate 100 ml 

of LB broth (Becton, Dickinson and Company) ± 1% (weight/volume, w/v) glucose (Laboratoire 

MAT, catalogue number: GR-0101) and 50pgtml kanamycin (Sigma). This preculture was 

generally grown overnight at 37:C Twelve ml of the preculture is used to inoculate 500 ml LB 

broth+50pg/mi kanamycine, Cultures were incubated at 370C with agitation of 150 RPM to 

reach an . of -0.5, 

At an ODae -0.6, the BLR (DE3) cultures were induced for the expression of the 

recombinant protein by addition of 1 mM isopropyl P-D*---thiogalactopyranoside (IPTG; EMD 

Chemicals Inc, catalogue number 5815) and incubated overnight at 23'CC with agitation of 

150I RPM. After the induction period, the cultures were centrifuged at "370g for 20 minutes 

and the pellets from 350 ml culture were frozen at -201C separately, 

Example 3: Protein puification using phosphate buffer 0MC-01 construct and MC-01I 

consrut) 

Each bacterial pellet obtained after induction in shake flask was resuspended in 30 ml 20 mM 

potassium phosphate buffer (pH 8.0) containing 10 mM NaCl and Roche COMPLETE(a US 

registered trademark) Protease Inhibitor Cocktail (1 tablet/50 m[ ml buffer). Cell lysis is 

performed by 3 X French Press extractions (20 000 psi) and clarification :s performed by 30 

minutes centrifugation at 23700g, Supernatant is harvested and filtrated on 0.22 pm.  
6xHis tagged-proteins were purified on immobilized metal affinity chromatography (IMAC) 

using XK16 column and 20 ml NiNTA resin (Qiagen) previously equilibrated with 20 mM 

potassium phosphate buffer (pH 8.0) containing 10 mM NaCI or PBS buffer pH 8.0 containing 

500 mM arginine The soluble components were loaded on at up to 4 ml/min (producing a 

"flow through fraction), After loading on the column, the column was washed with 60ml of 20 

mM potassium phosphate buffer (pH 8.0) containing 10 mM NaCi at a rate of 4 mI/min 
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producing a "wash fraction #1. A second wash using same buffer + 10 mM imidazole was 

performed, producing a "wash fraction #2, Elution was performed using same buffer 

containing 200 or/and 500 mM imidazole.  

Samples from elution fractions were analyzed by sodium dodecyl sulfate polyacrylamide gel 

electrophoresis (SDS-PAGE). Samples containing the protein were dialyzed against 5 liters of 

20 mM potassium phosphate buffer (pH 8.0) containing 10 mM NaCl. Protein concentration 

was determined using Lowry method.  

Example 4: Protein purification usig ariine containing buffer (MC-001 MC-005 and 

MC-007) 

Each bacterial pellet obtained after induction in shake flask (Example 3) or fermenter 

(Example 5) was resuspended in 30 m! PBS buffer + 500 mM arginine pH8.0 and Roche 

COMPLETE(a US registered trademark) Protease Inhibitor Cocktail (1 tablet/50 m! buffer).  

Alternatively, fermentation cell paste (z7g) was resuspended in 90 ml PBS buffer containing 

500 mM arginine pHS.0 and Roche COM'IPLETE(a US registered trademark) Protease 

Inhibitor Cocktail (1 tablet/50 ml buffer).  

Cell lysis was performed by 2 or 3 X French Press extractions (20 000 psi) and clarification 

was performed by 30 minutes centrifugation at 23 700g 4*C. Su pemnatant was harvested and 

filtrated on 0.22 pm. 6xHis tagged-proteins were purified on immobilized metal affinity 

chromatography (MAC) using XK16 column and 80 ml NiNTA resin (Qiagen) previously 

equilibrated with PBS buffer + 500 mM arginine pH 8,0 . The soluble components were 

loaded on at up to 4 mumin (producing a "flow through fraction"). After loading on the column, 

the column was washed with the same buffer, then with 20 mM potassium phosphate buffer 

(pH 8,0) containing 10 mM NaC at a rate of 4-6 mi/min producing a "wash fraction #1," A 

second wash using same buffer + 10 mM imidazole was performed, producing a "wash 

fraction #2." Elution was performed using same buffer + 200 mM imidazole or 500 mM 

inidazole, In further elution vials, 5 mM EDTA final concentration was added.  

Samples from elution fractions were analyzed by sodium dodecyl sulfate polyacrylamide gel 

electrophoresis (SDS-PAGE). Samples containing the proteins were dialyzed against 5 liters 

of 20 mM potassium phosphate buffer (pl 8.0) containing 10 mM NaC and 5 mM EDTA.  

Protein concentration was determined using Lowry method.  

65



WO 2015/125118 PCT/IB2015/051308 

This protocol may be used with other 6xHis tagged-proteins.  

Example 5: Fermentation 

The following fermentation procedure may be used: 

Working seeds are frozen aliquots of flask-grown Escherichia coli BLR(DE3) or BLR(DE3)

derived strains transformed with a pET26b derivative containing a sequence coding for a 

specific antigen candidate recombinant protein construct.  

A working seed (WS) is removed from frozen storage, thawed and used to inoculate an 

Erlenmeyer flask containing pre-culture media. Manipulation of the seed and flask culture are 

performed aseptically under a Laminar Air Flow (LAF) Hood or Biological Safety Cabinet 

(BSC). The pre-culture flask is incubated typically between 30 0C - 37"C under 200 RPM 

agitation speed for the time needed to reach an Optical Density at 650 nm (OD 5en) between 

1 .0 and 3.0, typically between 4 - 6 hrs.  

A 20L fermentor is prepared by Clean-In-Place follow ed by an automated steam sterilisation 

sequence. Starting medium is transferred aseptically into the fermentor. A bottle filled with 

NH4OH 25 % is aseptically connected to the fermentor for automatic pH control. The initial pH 

of the starting medium is adjusted to target pH by addition of NH 4 OH solution. Irradiated 

antifoam is added using a syringe through a septum in the head-plate. A bottle filled wih Feed 

medium is aseptically connected to the fermentor. Feed addition is controlled by either a p02

cascade (control dissolved oxygen) to or a pre-programmed feed-curve. Agitation is controlled 

either by a p02-cascade or a pre-programmed agitation-curve 

Initial fermentor parameters are typically as follows.  

Temperature: 28"C -32 0C 

* Pressure: 05 barge (7 psi) 

o Air flow rate: 2 VVM (Vessel Volumes per Minute) 

pH: Regulated at 6 8 by addition of NH40H 25%, 

An aliquot of this pre-culture (typically between SmI 50-ml) is used to inoculate the starting 

fermentor media by syringe addition through a septum on the fermentor head-plate. The 

phases of Fermentation Culture are: 

o Batch Phase: Biomass is accumulated using carbon source in starting media.  
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* Fed-batch Phase: Feed media is introduced either according to p02-cascade 

control or pre-programmed feed curve. Biomass accumulation continues on carbon 

source in feed media.  

* Induction Phase: Expression of the recombinant protein antigen is induced by 

addition of IPTG solution to the culture in the fermentor 

At harvest, the culture is collected typically in 1L centrifugation bottles and centrifuged to 

separate the solid pellet (cell-paste) fraction from the liquid supernatant fraction. The 

supernatant is discarded, and the wet cell weight (solid pellet) is recorded and the cell-paste 

bags stored at -20*C.  

The following procedure may also be used: 

Escherichla coli standard pre-oulture 

Each standard pre-culture were prepared using a frozen seed culture of Escberichia coli 

strains. These strains are BLR(DE3) strains transformed with a pET26b derivative containing 

a sequence coding for the specific construct to be evaluated.  

The seed culture was thawed to room temperature and 400 p1 were used to inoculate a 2 litre 

Erlenmeyer flask containing 400 nil of preculture medium (adapted from Zabriskie et al, (J.  

Ind, Microbiol. 2:87-95 (1987)).  

The inoculated flask was then incubated at 37 "O (± 1C) and 200 rpm. The pre-culture was 

stopped after 6h of incubation, At this step the optical density at 650nm (ODesonm) is about 2.  

The pre-culture was used to inoculate medium in a fermenter as soon as the culture was 

stopped.  

20L scale fedbatch fermentation 

Method 

A 20 litre fermenter (Biolafitte) was used. Nine litres of batch phase medium were skeptically 

transferred into the fermenter. The pH of the medium was readjusted to 6.8 with base 

addition. I ml of undiluted irradiated antifoam (SAG 471) was also added to the fermenter.  

The temperature (28"C), head pressure (0.5 bar), aeration rate (20 litres sparged air per 

Minute) and initial agitation speed (300 rpm) were then set prior to inoculation, The level of 
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dissolved oxygen in these conditions was 100%. The head pressure and aeration rate were 

maintained at a constant level during the fermentation.  

Inoculation was achieved by the addition of an equivalent 10 mil OD650nm = 2 of pre-culture 

(prepared as described above, in Example 2) following the next formula 
20 

Prec--tu e --e--) -- --------------------------------
Preculture Ftna OD650nm 

During batch phase (015h1), the temperature was maintained at 280C, The level of dissolved 

oxygen was set at 20%. The level of dissolved oxygen (DO) was regulated by increasing 

stirring when the DO fell below 20%, Glucose exhaustion resulted in an increase in DO and a 

concomitant decrease in stirring.  

When glucose is exhausted, the feeding rate is started based on a pH signal that increases 

above 7.0. From this point forward, the feeding rate was controlled by oxygen demand, 

increasing the flow rate when dissolved oxygen tends to drop below the 20% set point. At this 

step the agitation speed is maintained at 900 rpm.  

During the fed-batch phase (before induction), the pH was maintained at 6.8 by addition of 

base, the temperature was regulated at 30"C.  

Two strategies were applied to produce the protein: 

The "High Cell Density Induction" (HCDl) is applied when culture is induced with 1 mM IPTG 

(isopropyl-beta-D-thiogalactopyranoside) at an optical density of 80 ± 5, typically reached after 

40h of culture. The temperature was maintained at 28C and feeding rate still controlled by 

oxygen demand with a constant agitation speed at 900 rpm.  

The "Low Cell Density Induction" (LCDI) process mears an induction at an optical density of 

40 ± 5 usually reached after 24h of culture. The temperature was decreased to 300C and the 

constant feeding rate of 0.5 ml/min is applied. Then I mM IPTG is added to the culture. At this 

step, the DO level was maintained at 20% by controlling the stirring rate.  

At the end of the induction phase (72h), cell paste was collected by centrifugation (6500xg, 

40 C for 1h), and stored at -20"C.  
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Figures 1 and 2 illustrate a typical fermentation profile with the HCDI and the LCD1 processes 

and the parameters monitored during 20L-scale fed-batch fermentation.  

Table 4 sets forth the constructs evaluated in fermenter and UspA2 yield obtained for each 

one.  

Table 4 

His Process UspA2 
Construct ID Name Helx 

tag used I Yield (g/1) 

MC-008 UspA2 + Helix + 2 His Full 2 res HCD 2,21 

MC-007 UspA2 + Helix + 6 His Fu I 6 res LCDl 2,60 
-------- _---.-- -------.--- ._------ --.-- _______4-_________ 

MC-010 UspA2+Helix Full No HCD1 0.22 

MC-005 UspA2 AHelix + 6 H s No 6 res LCDI 1.92 

MC-006 UspA2 AHelix No No LCD 1.14 

MC-004 uspA2+ )'. Helix + 2 His 1/2 2 res LCD 0.92 

MC-001 UspA2+ Y4 Helix + 6 His 1/2 6 res HCD 3.68 

MC-002 UspA2+ X Helix 112 No CDH 0,49 

H s=histidine 

Figure 3 depicts in graphical form the UspA2 yield in Table 4 from the constructs evaluated in 

fermenter.  

In this figure, UspA2 yield is affected by histidine residues present in the construct. (p<0.05, 

one way, three levels, Type iI ANOVA). A positive correlation between the number of histidine 

residues and UspA2 fermentation yield was observed, with a yield increase higher than 400% 

between 0 and 6 residues in fed-batch fermentations.  

It was also observed that one histidine residue added to half-helix patten (MC-003 construct) 

produced a UspA2 yield of about 1 g/l of protein.  

Example 6: Protein characterization 

Analytical ultracentrifugation 
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Analytical ultracentrifugation is used to determine the homogeneity and size distribution in 

solution of the different species within a protein sample by measuring the rate at which 

molecules move in response to a centrifugal force, This is based on the calculation of the 

coefficients of sedimentation of the different species that are obtained by sedimentation 

velocity experiment, which depend on their molecular shape and mass.  

The following protein samples were spun in a Beckman-Coulter ProteomeLab XL-I analytical 

ultracentrifuge at 28 000RPM after the AN-60Ti rotor had been equilibrated to 15*C.  

a. MC-005 lot BMP53 , 675pg/ml in 20mM NaPO4, 10mM NaCl, pH8,0 

b. MC-001 lot BMP13 , 545pg/ml in 20mM NaPO4 10mM NaCl, pH8,0 

c. MC-001 lot BMP14 , 545pg/ml in 20mM NaPOs, 10mM NaCl, pHS,0 

d. MC-001 lot BMP54 , 445pg/ml in 20mM NaPO4, 10mM NaCI, pHS,0 

e. MG-007 lot BMP70, 510pg/ml in 20mM NaPO4. 10mM NaCl pH8,0 

For data collection, from 133 to 325 scans were recorded at 280nm every 5 minutes, 

Data analysis was performed using the program SEDFIT (available through the National 

Institutes for Health) for determination of the C(S) distribution, The C(S) distribution is a 

representation of the relative intensity of the different components in a mixture of 

macromolecules separated by their coefficient of sedimentation, which is a function of 

molecule size and conformation, Determination of the partial specific volume of the proteins 

at 15'C was performed with the SEDNTERP software from their amino acid sequence.  

SEDNTERP (SEDNTERP is distributed and supported through the Biomolecular Interaction 

Technologies Center at the University of New Hampshire) was also used to determine the 

viscosity and the density of the buffer at 150C.  

Determination of the relative abundance of all species has been performed by considering the 

total area under the curve of the overall distribution as 100% of the sample and by calculating 

the percentage of this total area represented by the contribution of every species. C(S) 

distribution plot (concentration vs sedimentation coefficient) has been used for that 

calculation, considering that it's a better representation of the raw data than the C(M) 

distribution (concentration vs molecular weight).  
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Analytical ultracentrifugation of the different purified constructs allowed observation that 

UspA2 Ahelix, UspA2 % helix and UspA2 full helix with C-terminal his tag are present mainly 

as triners in solution when 500mM L-arginine is added during cell lysis prior to purification 

(Figures 4, 5, 7 and 8).  

A heterogeneous size distribution has been observed for UspA2 A helix when no L-arginine 

was added during cell lysis. Two major populations are observed. It was not possible to 

confirm the molecular weight of the species detected by AUC (analytical ultracentrifugation) 

with this protein preparation, since the fictional ratio which is essential for molecular weight 

estimation needs to be calculated from an homogeneous sample. However, based on 

sedimentation coefficients, none of the observed species seem to correspond to the trimer 

observed in other samples, 

Figure 4 illustrates the molecular weight distribution of purified MC-005 determined by 

sedimentation velocity analytical ultracentrifugation. The majority of protein is found as a 

trimer, with a small proportion of a higher molecular weight oligomer that may correspond to 

dimer of trimer 

Figure 5 illustrates the molecular weight distribution of purified MC-001 determined by 

sedimentation velocity analytical ultracentrifugation. Majority of protein is found as a trimer 

Figure 6 illustrates the molecular weight distribution of purified MC-001 determined by 

sedimentation velocity analytical ultracentrifugation. The sample presents multiple species 

and is highly polydisperse, The sedimentation coefficient of the major species detected 

doesn't correspond to the one of the timers normally detected in the other lots.  

Figure 7 illustrates the molecular weight distribution of purified MC-001 determined by 

sedimentation velocity analytical ultracentrifugation. The majority of protein is found as a 

trimer, 

Figure 8 illustrates the molecular weight distribution of purified MC-007 determined by 

sedimentation velocity analytical ultracentrifugation. The majority of protein is found as a 

trimer.  

71



WO 2015/125118 PCT/IB2015/051308 

Circular dichroisrmSecondary Structure 

Circular dichroism (CD) is used to determine the secondary structure composition of a protein 

by measurirg the difference in the absorption of left-handed polarized light versus right

handed polarized light which is due to structural asymmetry. The shape and the magnitude of 

the CD spectra in the far-UV region (190-250nrn) are different whether a protein exhibits a 

beta-sheet, alpha-helix or random coil structure. The relative aboundance of each secondary 

structure type in a given protein sample can be calculated by comparison to reference 

spectra 

Far UV spectra are measured using an optical path of 0.01cm from 178 to 250nm, with a 1nm 

resolution and bandwidth on a Jasco J-720 spectropolarimeter. Temperature of the cell is 

maintained at different temperatures by a Peitier thermostated RTE-1 11 cell block. A nitrogen 

flow of 10mL/nin is maintained during the measurements, 

Concentration of the following protein constructs was adjusted to 400pg/mi in 20mM NaPO4, 
10 mM NaCl, pHS,0 buffer.  

a. MC-005 lot BMP53, in 20mM NaPO4, 10mM NaCl, pH8,0 

b. MG-001 lot BMP13 , in 20mM NaPO4, 10mM NaCI, pH8,0 

c. MC-001 lot BMPi4, in 20mM NaPO4, 10mM NaCI, pH8,0 

d. MC-001 lot BMP54, in 20mM NaPO4, 10mM NaCl, pH8,0 

e. MC-007 lot BMP70, in 20mM NaPO4, 10mM NaCI, pH80 

Calculations of secondary structures have been done using the following algorithms: 

Selcon 3 (Sreerama and Woody, Anal. Biochem. (1993), 209, 32 Sreerama and 

Woody, Biochemistry, 33, 10022-25 (1994) ; Sreerama et al. Protein Science, 8, 370

380 (1999) ; Johnson W.C.Jr.,ProteinsStr.Func.Genet.35,307312 (1999) ) 

CDSSTR (Johnson W.C. Proteins:Struc.Func.Genet. 35, 307-312 (1999) modified by 

Sreerama, N.(AnalBiochem,287,252 (2000).  

Displayed results are an average of the percentage calculated with both algorithms and are 

subjected to a 5% error margin.  
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Results of the secondary structure calculations for fermentor expressed proteins are displayed 

in Table 5, considering a 5% error margin.  

Table 5: Secondary structure calculations at 22*C 

Protein Hellx Beta random 
MC-005 BMP53 40 8 26.4 34.1 
MC 007 BMP70 582 182 24.7 
MC-001 BMP54 53.7 14.2 34.4 

Calculations are compatible with the shape and visual analysis of the spectra, where helical 

content increases with the intensity of minima at 208 and 220nm. Proteins are composed of a 

high proportion of helical structures, with presence of beta structures.  

Superposition of the spectra on Figure 9 shows no significant difference in the shape between 

constructs. Spectra of MC-005 helix shows a lower intensity which could account for a lower 

alpha structure that is coherent with the absence of C-terrninal helix.  

Figure 9 illustrates the far-UV circular dichroism spectra of UspA2 constructs MC-00l, MC

005 and MC007 giving an indication of protein secondary structures. Superposition of spectra 

clearly shows that constructs containing half and full C-terminal helix have no detectable 

difference in their secondary structures, while the construct without helix generates a spectra 

with a difference in intensity that could account for a different secondary structure content.  

Thermal unfolding 

Measurement of far-UV CD spectra at different temperatures during thermal unfolding 

suggested that MC-05 is less thermally stable than MO-007 The spectra observed at 33C 

for MC-006 is similar to the typical spectra of an unfolded protein, For the MC-007 construct, 

even if partial loss of secondary structures is observed at 334C, the complete unfolding seems 

to occur between 35"C and 37"C, This may be an indication of higher thermal stability of the 

full helix containing construct MC-007.  

Figure 10 illustrates secondary structures monitoring by circular dichroism during thermal 

unfolding of MC-005 (UspA2Ahelix+6His). Visual analysis of the spectra clearly shows that the 

protein loses most of its secondary structures at 334C.  
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Figure 11 illustrates secondary structures monitoring by circular dichroism during thermal 

unfolding of MC-007 (UspA2 + helix + 6H-s). Visual analysis of the spectra shows that loss of 

secondary structure is slower compared to the construct without helix. Structural changes are 

detectable upon heating to 330C, but complete unfolding seems to occur between 35"C and 

3700.  

Differential Scanning Calorimetry (DSC) thermal unfolding 

Thermal transitions of different UspA2 constructs were compared in order to evaluate the 

effect of C-terminal helix modifications on thermal stability of the proteins, 

Analysis was done on VP-DSC from MicroCal (part of GE Healthcare). The buffer 20mM 

NaPO4, 10mM NaCl, SmM EDTA, pH8 was used as reference and subtracted from the scans.  

Proteins were equilibrated at initial temperature for 15 minutes before temperature ramping 

DSC scans were then conducted from 10oC to 60'C at a heating rate 90'C/hr.  

Two transitions were detected in MC-001 and MC-007 constructs and only one in MC-00.  

Values of the transitions (or Tm) of the different constructs can be found on Table 6.  

While the lower Tm of all three proteins is around 32", the main difference is the value of the 

second Tm. The construct containing a full helix (MC-007) has a higher Tm at 37.50C 

compared to 34.5"C for the half helix (MO-001) 

It has been demonstrated that for MC-001 and MC-007, the first Tm around 32"C is 

reversible, while the higher Tm is irreversible. For MC-005, the only Tm detected is 

irreversible 

This may be an indication of a higher thermal stability of full helix containing construct MC

007.  

Table 6: Melting points of UspA2 constructs measured by DSC 

Constructs [mg/mL] Tm1 (*C) Tm2 (0C) 
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MO-005 
IotBMP53 0.400 31,74 

lotBMP53 

lotBPS40.400 32 02 34.51 

MC-007 
oMP007 0.400 32A9 37.50 
lotBMP70 

Mass spectrometry 

UspA2 protein samples were prepared by protein precipitation with CHC 3 / MeOH i H2 0 

system. The protein pellet was centrifuged at the bottom of the eppendorf tube before being 

gently dried under nitrogen. The dried pellet was then dissolved in 2pl of pure formic acid 

before being diluted with 3p1 of ultrapure water and 5W of sinapinic acid. Sinapinic acid used 

as matrix for MALDI-TOF (Matrix-Assisted Laser Desorption/lonisation followed by Time-Of

Flight spectrometry analyser) analysis is prepared in 50% CH3CN / 50% H2O supplemented 

by TFA 01% final concentration, 

Ipl of the sample + matrix mixture was spotted onto a Bruker 384 ground stainless steel 

MALDI target and let to dry for crystallization at room temperature and atmospheric pressure 

(dried droplet method) 

UspA2 mass spectrometry analysis was performed on a Bruker Ultraflex 2 MALDI-TOF mass 

spectrometer (Bruker Daltonics, Bremen, Germany) in positive ionization and linear mode.  

Protein samples, co-crystallized in sinapinic acid matrix, were irradiated by a smartbeam 

laser Mass measurement of inact UspA2 protein wre done over 10.000-100.000 Da mass 

range with an acceleration voltage of 25 kVolts, Laser attenuation was fine-tuned in order to 

get the best protein signal as possible and to avoid any fragmentation as well as background 

over-ionization phenomena. Calibration of the mass spectrometer was performed in close 

external method with homologous matrix and using the commercial Bruker Protein Calibration 

mixture 2, by accurate measures on the following calibrators [M+2H 2f (mass measured by 

MS detector following addition of two H+ ions to the protein during ionisation) species of 
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protein A at m/z 22307 Da, [M+Hf species of trypsinogen at m/z 23982 Da, [M+Hj t species of 

protein A at m/z 44613 Da and [M+Hf species of bovine albumin at m/z 66431 Dat Each 

presented spectrum results from the sum of 500 individual shots.  

The following samples were analyzed: 

MC-001 construct with MOAK amino acids (SEQ ID NO: 85) in N-terminal produced in shake 

flask, lot opt-01, MC-01 I construct with MAK amino acids in N-terminal produced in shake 

flask, lot BMP37.  

In Table 7 and Figure 12, MC-001 protein with MQAK amino acids (SEQ ID NO: 85) at the N

terminal extremity has been shown to be at least partially demethionylated, as shown by the 

measured molecular mass of 57427Da, compared to the expected mass of 57565Da. The 

other peak of 57620Da may represent the complete non-demethionylated protein, N

acetylated protein, or another modified protein population.  

Figure 12 illustrates the MALDI spectrum of MC-001 lot opt-01. The mass observed at 

57427Da may be coherent with the demethionylated protein, while the peak at 57620Da could 

correspond to the complete protein, 

As shown in Table 7 and figure 13, MC-01 I protein with MAK amino acids at the N-terminal 

extremity gave a major population in MIALDI-MS that may correspond to the demethionylated 

protein, with a mass of 57265Da, compared to 57437Da for the expected mass based on 

complete amino acid sequence. The two other peaks at +186Da and +366Da are not close to 

any expected post-translational modifications, so they couldn't be identified by this 

experiment.  

Table 7: Molecular mass of two UspA2 constructs as measured by MALDI-MS. Both 

constructs have a main measured mass lower than the one expected from amino acid 

sequence, The mass of the major population obtained with both constructs may be coherent 

with a demethionylated protein.  

Protein Theoretical Measured Comment 
mass (Da) mass (Da) 
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-574279 -Cotherent with demethionylation 
(57434.6) MC-001 lot opt-V01 57565.8(54.6 

-57620 3 Coherent with protein containing 
N:terminal methionine 

MC-01 I lot BMP37 57437,6 57265.2 Coherent with demethionylation 
(57306.4) 

N-terminal sequencing by Edman's degradation 

In order to evaluate if the optimisation of the N-terminal region (optimisation of the amino acid 

sequence next to the N-terminal methionine) leads to demethionylation of the protein, N

terminal sequencing has been done on the MC-01 I construct carrying MAK amino acids on his 

N-terminal extremity.  

The proteins were separated by SDS PAGE on a Novex 4%-20% polyacrylamide gel from 

Invitrogen, before transfer onto Problot PVDF (polyvinylidence diluoride) (Bio-Rad) rnembrane.  

The membrane was stained with amidoblack. The band of interest was then cut and analysis 

was carried out according to the manufacturer's protocol using an Applied Biosystems Procise 

sequencer system. Twelve cycles of Edman's degradation were performed.  

The N-terminal amino acid sequence obtained is AKNDITLEDLP (SEQ ID NO:86), which 

corresponds to the N-terminal extremity of the protein starting at the amino acid number two 

after the initial methionine. This indicates that the mature protein is mainly demethionylated.  

Example 7: UspA2 construct MC-QO: Bactericidal activ 

Bactericidal Assay 

Moraxella catarrhalis was cultivated overnight on Petri dish at 37"C + 5% C02. Bacteria were 

transferred in 12 mi HBSS-BSA (Hank's Buffered Salt Solution with Bovine Serum Album) 0.1% 

buffer in order to get an OD 6 of 0.650. Serum samples were heated for 45 min at 56C to 

inactivate the endogenous complement. Serial two-fold dilutions of sera in SBA buffer (HBSS

BSA 0. 1%) were added on a 96-well round bottom microtitre plate (25 p/well). Subsequently, 50 

pl of SBA buffer were added in each well. Then 25 pl of Moraxelia catarrhalis strains at 4 104 

cfu/ml were added to the wells containing sera and incubated for 15 min at room temperature.  

Finally 25 pi of freshly thawed baby rabbit complement diluted 1/8 in HBSS-BSA 0.1% were 
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added to reach a final volume of 125 p1. Plates were incubated for I h at 37 *C with orbital 

shaking (210 rpm). The reaction was stopped by laying the microplate on ice for at least 5 min.  

After homogenization, various dilutions of the suspension (a mixture of bacteria, serum, 

complement and buffer, at a volume of 125 pf as discussed in the previous paragraph) were 

added onto chocolate agar plates and incubated for 24 hours at 370C with 5% CO 2 and 

Moraxella catarrhalis colonies were counted.  

Eight wells without serum sample were used as bacterial controls to determine the number of 

Moraela catarrhalis colonies per well. The mean number of CFU (colony forming unit) of the 

control wells was determined and used for the calculation of the killing activity for each serum 

sample. The bactericidal titers were expressed at the reciprocal dilution of serum inducing 50% 

of killing.  

Anti-UspA2 antisera generated in mice, guinea pigs and rabbits against MC-001 were tested in 

the bactericidal assay described here above against 20 different Moraxeila catarrhalis strains 

isolated from various tissues (blood, sputum, nose, middle ear fluids) in various countries (US, 

Finland, Netherlands, Norway, Sweden).  

As shown below anti-UspA2 antibodies were able to induce a cross-bactericidal killing of 

Moraxela catarrhalhs, whatever the percentage- of homology of the UspA2 expressed by the 

tested strain. Moreover bactericidal activity was also show n against strains which only express 

UspAl or the chimeric protein UspA2H, As expected, no or only weak bactericidal antibody 

titres were measured against UspAl and UspA2 double knock-out mutants.  

Table & Cross-bactericidal activity of anti-UspA2 MC-001 antibodies generated in mouse, 

guinea pig and rabbit. 1+2 KO is a double knock out, UspA1 & UspA2. 1KO is a UspAl 

knockout only. MEF (AOM) = Middle Ear Fluid (Acute Otitis Media). V 'in the Isolate source 

column = not aware of the isolate source.  
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kien~IA4 vcm+us the Anti-UspA2 aniori 

ATCC2-6238 ____ Rbi ~ ~ vccines~quGuince-ka~ Pi Rbbi 

ATCO 21238 I UsRpAVUspA2 45,2/1 NO +... ++ .. 4.  

431?Brnc~UspAl 4+. +-4.  

AM- dci:n 2926 ,UspAl 35A4 

2933 USPA1'UqA,2 446162.4 ++ 4+ 

2912 1UspAl!UspA2 39.3!64,6 + ++ 

307 MEF (.40161)UspAI!UspA247610.  

363 UspA l.UspA2 47/6.g 

H2 ~~UspA1A.0pi2 471616,C 1 .. 4 -44 444 

Fla spulum .spAl/UspA2V 42.9.61.1 ++4 +++4 ~ .4 

13 Tahetomy (R'nn spAl/UsrA2 4766A ... 444 44 

i3 Tracheotomy (Pneumonia) U ,pA I Usp/%2 47,V556 4.4 4.4.4 4.4 

20 ioo m ( ri u o6 U pA l It pA 2 3 3 .7 6 . 4-*4 7,, + ++4-4.  

25 TrartnromyffPnernonds) UpA1UspA2 467 56 +.4 +++.4 4.4.  

36 Tmhcotolny (Pfleunlonia) U-spA~IUspA2 +316. 4. 4.. .  

,Smdish F31 B W8VO spum Isf AA; r, VA 2 H - 42.9,57.3 +-4-+ +++-4 ..-4 

FB H 8 f(I -2K 0' 4, 

BElHUSPA2i1 57.3 4-4.4 +... ++.4 

RMe~he VF blood IspAi/Us.A2H 37A1/59-9 fin( +4. +.  

utsirtq 'he so wore GapL/C~ugstalX wl*rwtrs ie ATC063 UspA2 fra3mere M30-540).  
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Table 9: UspA Expression in the I. catarrhalls strains in Table 8.  

Strains UspA1 UspA2 UspA2H 
expression expression expression 

ATCC 25238 Yes Yes No 

43617 Yes stop codon No 

American 2926 Yes No stop codon 

2933 Yes Yes No 

2912 Yes Yes No 

2908 Yes Yes No 

Finnish 307 Yes Yes No 

353 Yes Yes No 

358 Yes Yes No 

216 Yes Yes No 

Dutch N9 Yes No Yes 
H2 Yes Yes No 

FI Yes Yes No 

Norvegian 1 Yes Yes No 

13 Yes Yes No 

20 Yes Yes No 

25 Yes Yes No 

27 Yes Yes No 

36 Yes Yes No 

Swedish BBH18 WT Yes No Yes 

BBH18 (1+2KO) No No No 

BBH18 (1KO) No No Yes 
RH4 WT Yes No Yes 

RH4 (1+2K0) No No No 
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Example 8: Protection in a mouse nodel of luna colonizationMC-01 

Five weeks-old female Balblc mice (n=8/5 groups) were immunized by the intramuscular route 

at days 0, 14 and 28 with 50 pl of vaccine containing 10 pg of UspA2 construct MC-001 

formulated within ASO2V. Mice were intranasally challenged at day 42 with 5, 10' CFU of various 

Moraxella catarrhalis strains, Bacteria were counted in lungs colected 0, 3 and 6 hours post

challenge. Differences between groups were analysed using the Dunnet test.  

As summarised in Table 10, UspA2 construct MC-001 induced a significant protection against 

both homologous and heterologous strains, including the strain 43617 which does express 

UspAl but not UspA2 and the BBH18 strain which expresses the chimeric protein UspA2H 

(constituted of the N-terminal sequence from UspAl and the C-terminal sequence from UspA2).  

Table 10: Protective efficacy of UspA2, MG-001 construct, 

Identity % * versus Log-t. cfu / ml 

Strain iS the vaccinal Control Vaccine P value 
exposed sequence ATCC25238 group group 

25238 Us pAl & UspA2 i 45.2/100 5.2 3M 0.01 

43617 Us pA 1 40,1 4,9 3,6 0101 
FIO UspAl & UspA2 42.9/61 4.3 3 9 0.25 

....... _ ---- -- 

F 0 Us pAl & UspA2 42 _9/61-1 4A4 36 0.1 

BBH18 Us pAl & UspA2H 42 9/57 3 43 3 0,01 
------_--------------------------------+ 

...  

20 Us pAl & UspA2 33/60.6 A.4 3.9 0 02 

* determined us ng the GA pX/Uusta IX softwa re vers us the ATCC25238 Us pA2 fr agment AA 30-540 

p values In bold are sigrdfican (p <0 .05) 

Example 9: UspA2 construct MC-007: Antibody bactericidal activity 

Bactericidal Assay 

Moraxella caterrhalls 25238 was cultivated overnight on Petri dish at 37*C + 5% COf. Bacteria 

were transferred in 12 mi HBSS-BSA 0.1% buffer in order to get an OD 52 of 0.650. Serum 

samples were heated for 45 min at 560C to inactivate the endogenous complement. Serial two

fold dilutions of sera in SBA buffer (HBSS-BSA 0.1%) were added on a 96-well round bottom 

microtitre plate (25 pilwell). Subsequently, 50 pl of SBA buffer were added in each well. Then 25 

pl of Moraxella catarrhalis 25238 strain at 4 10  cfufml were added to the wells containing sera 
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and incubated for 15 min at room temperature. Finally 25 pi of freshly thawed baby rabbit 

complement diluted 1/8 in HBSS-BSA 0.1% were added to reach a final volume of 125 pl.  

Plates were incubated for 1 h at 37 *C with orbital shaking (210 rpm), The reaction was stopped 

by laying the microplate on ice for at least 5 mir. After homogenization, various dilutions of the 

suspension were added onto chocolate agar plates and incubated for 24 hours at 370C with 5% 

C02 and Moraxella colonies were counted. Eight wells without serum sample were used as 

bacterial controls to determine the number of Morsxella catarrhalis colonies per well. The mean 

number of CFU of the control wells was determined and used for the calculation of the killing 

activity for each serum sample. The bactericidal titers were expressed at the reciprocal dilution 

of serum inducing 50% of killing.  

Anti-UspA2 antisera generated in mice with UspA2 construct MC-001 or MC-007 were tested in 

a bactericidal assay using the protocol described above against the 25238 Moraxel/a catarrhalls 

homologous strain.  

As shown in Table 11, the MC-007 UspA2 construct elicited a high bactericidal response, similar 

to that induced by the MC-001.  

Table 11: Bactericidal activity of anti-UspA2 MC-001 and MC-007 antibodies. Normal Mouse 

sera = sera from mice immunized with ASO2V only, not with UspA2.  

Samples Bactericidal titers 

Normal mouse sera (ASO2V) 

Mouse Anti-Killed whole cells 25238 ++ 

Mouse anti-UspA2 against +++ 
UspA2 MC-001 

Mouse anti-UspA2 against +++ 
UspA2 MC-007 
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Example 10: UspA2 construct MC-007: Protective efficacy in a lung challen e model 

Protection in a mouse model of lung colonization 

Five weeks-old female Balb/c mice (8 mice per group, 5 groups max per time point) were 

immunized by the intramuscular route at days 0, 14 and 28 with 50 p1 of vaccine containing 10 

pg of UspA2 construct MC-001 formulated with ASO2V or MC-007 formulated within ASO2V.  

Mice were intranasally challenged at day 42 with 5.106 CFU of Moraxella catarrhalis strain 

ATCC(a US registered trademark) 25238TK Mice were immunized with 10 ug of killed whole 

cells from Moraxella catarhaiis strain ATCC(a US registered trademark) 2 52 38 M (as positive 

control) (M.cat. /C 25238 in Figure 14) or with ASO2V alone (as negative control) Bacteria 

were counted in lungs collected 0, 3 and 6 hours post-challenge, Differences between groups 

were analysed using the Dunnet test.  

As shown in Figure 14, both UspA2 constructs were similarly protective against ATCC(a US 

registered trademark) strain 25238 TM 

Example 11: lmrnunogenicity of UspA2 MO-009 protein formulations in mice 

Groups of 25 female Balb/c mice were immunized by the intramuscular (IM) route at days 0, 14 

and 28 with 50 p1 of the following formulations: 

-MC-009 (1 pg) AIPO4 (1000 pg/ml) 

-MC-009 (1 pg) ASO4C (AiPO4/MPL 100/100 per ml) 

-MC-009 (1 pg) ASO1E (QS21/MPL 50/50 per ml) 

Anti-IgG levels were determined in individual sera collected at days 28 (Pil) and 42 (Pill) using 

the follow. ing protocol: 
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ELISA to measure anti-UsnA2 antibodies 

Plates were coated overnight at 4"C with 100 pl per well of UspA2 construct MC-009 

at 4 pg/mi in carbonate buffer pH 9.6. The plates were washed three times with NaC 

0.09% TWEEN(a US registered trademark) 20 (polysorbate 20) 0.05%. After 

washing, serial two fold dilutions of sera were added to microwells in PBS TWEEN(a 

US registered trademark) 20 0.05%. The plates were placed at room temperature for 

30 minutes with shaking. After washing, anti-mouse igG antibodies (Jackson 115

035-003) conjugated to peroxydase (100 pl per well) were added, and the plates 

were placed at room temperature for 30 minutes with shaking. Plates were washed 

as above and the solution of revelation (4 mg of OPDA Sigma P8787) and 5 pil of 

H2in 10 ml of citrate DAM PH (pH) 4.5) was added to each well (100 pl/well) for 15 

min in darkness, The reaction was stopped by addition of 50 pi of HCI IN and the 

absorbance was read at 490 nm (620 nm for the reference filter).  

The titers were calculated by the 4-parameters method using the SOFTMAX(a US registered 

trademark) Pro software.  

As shown in Figure 15, UspA2 induced high antibody levels with each adiuvant 

formulation 

Bactericidal Assay 

The bactericidal assay was performed against M. catarrhalis strain (ATCC(a US registered 

trademark) 25238 ") expressing a homologous full length UspA2 using the following protocol: 

Moraxella catarrhalis strain ATCC(a US registered trademark) 2 52 3 8 was cultivated 

overnight on Petri dish at 37 0 + 5% C02. Bacteria were transferred in 10 ml of BHi (broth 

heart infusion) in order to get an OD 6 of 0.650. Serum samples were heated for 45 min at 

56*C to inactivate the endogenous complement, Serial two-fold dilutions of sera in SBA buffer 

(HBSS-BSA 0.1%) were added on a 96-well round bottom microtitre plate (25 pl/wel).  

Subsequently, 50 pl of SBA buffer were added in each well. Then 25 pi of Aoraxella 

catarrhalis strain 252 38iT at 4 10' cfu/ml were added to the wells containing sera and 

incubated for 15 min at room temperature. Finally 25 p] of freshly thawed baby rabbit 

complement diluted 1/8 in HBSS-BSA 0.1% were added to reach a final volume of 125 pi.  

Plates were incubated for 1 h at 37 0 with orbital shaking (210 rpm). The reaction was 

stopped by laying the microplate on ice for at least 5 min. A 20 p1 aliquot of each well of the 
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plate was then transferred into the corresponding well of a 96-well flat bottom microplate and 

50 p1 of Mueller Hinton Broth-0.9% agar was added to each well. 50 pl of PBS 0.9% agar was 
added as a second layer. After 3 hours at 37*C with 5% CO2 plates were incubated overnight 
at 25C, Moraxella colonies were counted using an automated image analysis system (KS 
400, Zeiss, Oberkochen, Germany). Eight wells without serum sample were used as bacterial 
controls to determine the number of Moraxella per well. The mean number of CFU of the 
control wells was determined and used for the calculation of the killing activity for each serum 

sample. The bactericidal titers were expressed at the reciprocal dilution of serum inducing 50% 
of killing.  

Figure 16 illustrates the bactericidal titers induced by UspA2 against a homologous strain; In 
this experiment, UspA2 induced high levels of bactericidal antibodies for each adjuvant 

formulation, Sera were tested at PIll; five poos of five sera samples were tested.  

Example 12: Immunogenicity of UspA2 in combination with PD and PE-PiHA NTHi 
antigens.  

In'munization Protocol 

Groups of 25 female Balb/c mice were immunized by the intramuscular (IM) route at days 0, 
14 and 28 with 50 p1 of the following formulations: 

-*UspA2 construct MC-009 (1 pg) AIPO4 

-UspA2 construct MC-009 (1 pg) AS04C 

-UspA2 construct MC-009 (1 pg) ASOIE 

-UspA2-PD--PEPilA (UspA2 construct MC009, PEPIIA construct LVL-735) AIPO4 (1 ug of each of 
UspA2, PD and PEPiIA; 1000 mg/nil AIPO4) 

-UspA2-PD-PEPiA (UspA2 construct MC-009, PEPiIA construct LVL-735) AS04C AIPO4 (1 ug of 
each of UspA2, PD and PEPiA: 100/100 per ml AIPO4/MPL) 

-UspA2-PD--PEPilA (UspA2 construct MC-009, PEPiIA construct LVL-735) AS01 E (1 ug of each of 
UspA2, PD and PEPilA; 50/50 per ml QS21IMPL) 

ELISA to measure anti-Us A2 antibodies 

Anti-UspA2 IgG levels were determined in individual sera collected at days 28 and 42 using the 
following protocol.  
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Plates were coated overnight at 44C with 100 p1 per well of UspA2 construct MC-009 

at 4 pg/ml in carbonate buffer pH 9.0. The plates were washed three times with NaCl 

0.09% TVEEN(a US registered trademark) 20 (polysorbate 20) 0.05%. After 

washing, serial two fold dilutions of sera were added to microweils in PBS TWEEN(a 

US registered trademark) 20 0.05%. The plates were placed at room temperature for 

30 minutes with shaking. After washing, anti-mouse lgG antibodies (Jackson 115

035-003) conjugated to peroxydase (100 pl per well) were added, and the plates 

were placed at room temperature for 30 minutes with shaking. Plates were washed 

as above and the solution of revelation (4 mg of OPDA Sigma P8787) and 5 p of 

H2O2 in 10 ml of citrate 0.1M PH (pH) 4.5) was added to each well (100 pl/well) for 15 

min in darkness. The reaction was stopped by addition of 50 pi of HCI 1N and the 

absorbance was read at 490 nm (620 nm for the reference filter). The titers were 

calculated by the 4-parameters method using the SOFTMAX(a US registered 

trademark) Pro software, 

EISA to measure anti-PE antibodies 

Plates were coated overnight at 4'C with 100 p! per well of 2 pg/ml of UspA2 in carbonate 

buffer pH 9.6, The plates were washed three times with NaCl 0,09% TWEEN(a US registered 

trademark) 0,05%. After washing, serial two fold dilution of sera were added to microwells in 

PBS TWEEN(a US registered trademark) 20 0.05%. The plates were placed at room 

temperature for 30 minutes with shaking. After washing, anti-mouse IgG antibodies (Jackson 

115-035-003) conjugated to peroxydase (100 p1 per well) were added, and the plates were 

placed at room temperature for 30 minutes with shaking. Plates were washed as above and 

the solution of revelation (4 mg of OPDA and 5 pl of H20 2 in 10 ml of citrate .1M PH 4.5) was 

added to each well (100 pl/well) for 15 min in darkness. The reaction was stopped by addition 

of 50 pi of HC 1 N and the absorbance was read at 490 nm (620 nm for the reference filter).  

The titers were calculated by the 4-parameters method using the SOFTMAX(a US registered 

trademark) Pro software.  

ELISA to measure anti-PiA antibodies 

Plates were coated overnight at 400 with 100 pl per well of 4 pg/mI of PilA in carbonate buffer 

pH 9.6. The plates were washed three times with NaCI 0.09% TVVEEN(a US registered 

trademark) 0.05%. After washing, serial two fold dilution of sera were added to microwells in 
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PBS TWEEN(a US registered trademark) 20 0.05%. The plates were placed at room 

temperature for 30 minutes with shaking, After washing, antikmouse IgG antibodies (Jackson 

115-035-003) conjugated to peroxydase (100 p! per well) were added, and the plates were 

placed at room temperature for 30 minutes with shaking. Plates were washed as above and 

the solution of revelation (4 mg of OPDA and 5 pi of H201in 10 ml of citrate 0 1M PH 4.5) was 

added to each well (100 pilwell) for 15 min in darkness. The reaction was stopped by addition 

of 50 pl of HCI IN and the absorbance was read at 490 nm (620 nm for the reference filter), 

The titers were calculated by the 4-parameters method using the SOFTMAX(a US registered 

trademark) Pro software, 

E LISA to measure anti-PD antibodies 

Plates were coated overnight at 40C with 100 pi per well of 8 pgh/n! of PD in carbonate buffer 

pH 9,6. The plates were washed three times with NaCI 0.09% TWEEN(a US registered 

trademark) 0.05%. After washing, serial two fold dilution of sera were added to microwells in 

PBS TWEEN(a US registered trademark) 20 0.05%. The plates were placed at room 

temperature for 30 minutes with shaking. After washing, anti-mouse IgG antibodies (Jackson 

115-035-003) conjugated to peroxydase (100 pl per well) were added, and the plates were 

placed at room temperature for 30 minutes with shaking. Plates were washed as above and 

the solution of revelation (4 mg of OPDA and 5 pl of H22 in 10 ml of citrate 0AM PH 4.5) was 

added to each well (100 p1/well) for 15 min in darkness. The reaction was stopped by addition 

of 50 pl of HOI IN and the absorbance was read at 490 nm (620 nm for the reference filter).  

The titers were calculated by the 4-parameters method using the SOFTMAX(a US registered 

trademark) Pro software.  

Baqteicidgsal asy 

Bactericidal titres were measured in pooled sera (5 pools/ group) collected at day 42 using the 

following protocol: 

Moraxella catarrhalis was cultivated overnight on Petri dish at 370C + 5% C02. Bacteria were 

transferred in 10 ml BHi (broth heart infusion) medium in order to get an OD of 0.650.  

Serum samples were heated for 45 min at 56 "C to inactivate the endogenous complement.  

Serial two fold dilutions of sera in SBA buffer (HBSS-BSA 0.1%) were added on a 96-well 

round bottom microtitre plate (25 p1/well). Subsequently, 50 pl of $BA buffer were added in 

each well, Then 25 pl of Moraxella catarrhais strain 25238 at 4 1 0A cfu/ml were added to the 
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weils containing sera and incubated for 15 min at room temperature. Finally 25 p! of freshly 

thawed baby rabbit complement diluted 1/8 in HBSS-BSA 0,1% were added to reach a final 

volume of 125 pl. Plates were incubated for I h at 37 0C with orbital shaking (210 rpm). The 

reaction was stopped by laying the microplate on ice for at least 5 min. A 20 pl aliquot of each 

well of the plate was then transferred into the corresponding well of a 96-well flat bottom 

microplate and 50 p1 of Mueller Hinton Broth-0.9% agar was added to each well. 50 pl of PBS 

0,9% agar was added as a second layer. After 3 hours at 37*C with 5% C02 plates were 

incubated overnight at 250C. Moraxella colonies were counted using an automated image 

analysis system (KS 400, Zeiss, Oberkochen, Germany). Eight wells without serum sample 

were used as bacterial controls to determine the number of Moraxella per well. The mean 

number of CFU of the control wels was determined and used for the calculation of the killing 

activity for each serum sample. The bactericidal titers were expressed at the reciprocal 

dilution of serum inducing 50% of killing.  

The bactericidal assay was performed against Moraxella catarrhafls strain 2 52 3 *87 

expressing a homologous UspA2.  

A negative impact of the presence of PD and PE-PilA antigens on UspA2 IgG levels was 

observed in ASO4C (post 1l) and ASO1E (post 11) formulations (Figure 17), However the impact 

remained limited ( 2 fold antibody decrease) and was not confirmed in the bactericidal assay 

(Figure 18). The IgG responses induced against PD, PE and PiHA in mice by PE-PEPiIA

UspA2 vaccine are shown in figure 19, figure 20 and figure 21, respectively.  

Therefore, UspA2 was immunogenic when combined with PD and PE-PiA.  

Example 13: UspA2 construct MC-009: Immunogenicity of PD and PE-PIIA NTHi 

antigens in combination with UspA2 in mice 

fmrunizaton protocol 

Groups of 25 female Balb/c mice were immunized by the intramuscular (IM) route at days 0, 14 

and 28 with 50 pl of the following formulations: 

- PD-PEPilA (1 pg of PD and 1 ug of PEPiIA construct LVL-735) ASOIE 

-UspA2-PD-PEPilA (1 pg of UspA2 construct MC-009, PD and PEPIIA construct LVL-735) AS1 E 
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The ELISA IgG levels to PD, PE and PilA were determined in individual sera collected at days 

28 (Pli) and 42 (PIll) 

EL ISA to measure anti-PE antibodies 

Plates were coated overnight at 40C with 100 pi per well of 2 pg/iml of UspA2 in carbonate 

buffer pH 9.6 The plates were washed three times with NaCI 0.09% TWEEN(a US registered 

trademark) 0.05%. After washing, serial two fold dilution of sera were added to microwells in 

PBS TWEEN(a US registered trademark) 20 0.05%. The plates were placed at room 

temperature for 30 minutes with shaking. After washing, anti-mouse IgG antibodies (Jackson 

115-035-003) conjugated to peroxydase (100 pi per well) were added, and the plates were 

placed at room temperature for 30 minutes with shaking Plates were washed as above and 

the solution of revelation (4 mg of OPDA and 5 pi of H202in 10 ml of citrate 0,1M PH 4.5) was 

added to each wel (100 pl/well) for 15 min in darkness. The reaction was stopped by addition 

of 50 pl of HCI IN and the absorbance w as read at 490 nm (620 nm for the reference filter).  

The titers were calculated by the 4-parameters method using the SOPTMAX(a US registered 

trademark) Pro software.  

ELISA to measure anti-Pi/A antibodies 

Plates were coated overnight at 40C with 100 pl per well of 4 pg/mI of PilA in carbonate buffer 

pH 9.6. The plates were washed three times with NaCl 0,09% TWEEN(a US registered 

trademark) 0.05%. After washing, serial two fold dilution of sera were added to microwells in 

PBS TWEEN(a US registered trademark) 20 0.05%. The plates were placed at room 

temperature for 30 minutes with shaking. After washing, anti-mouse IgG antibodies (Jackson 

115-035-003) conjugated to peroxydase (100 pl per well) were added, and the plates were 

placed at room temperature for 30 minutes with shaking. Plates were washed as above and 

the solution of revelation (4 mg of OPDA and 5 pl of H20 2 in 10 ml of citrate 0.1 M PH 4.5) was 

added to each well (100 pl/well) for 15 min in darkness. The reaction was stopped by addition 

of 50 p of HCl IN and the absorbance was read at 490 nm (620 nm for the reference filter).  

The titers were calculated by the 4-parameters method using the SOFTMAX (a US registered 

trademark) Pro software.  

ELISA to measure anti-RD antibodies 

Plates were coated overnight at 4*0 with 100 pl per well of 8 pg/mI of PD in carbonate buffer 

pH 9.6. The plates were washed three times with NaCl 0.09% TWEEN(a US registered 
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trademark) 0.05%. After washing, serial two fold dilution of sera were added to microwells in 

PBS TWEEN(a US registered trademark) 20 0,05%. The plates were placed at room 

temperature for 30 minutes with shaking, After washing, anti-mouse 1gG antibodies (Jackson 

115-035-003) conjugated to peroxydase (100 p! per well) were added, and the plates were 

placed at room temperature for 30 minutes with shaking. Plates were washed as above and 

the solution of revelation (4 mg of OPDA and 5 pi of H2O2 in 10 ml of citrate 0.M PH 4.5) was 

added to each well (100 pliweli) for 15 min in darkness. The reaction was stopped by addition 

of 50 pi of HC IN and the absorbance was read at 490 nm (620 nm for the reference filter).  

The titers were calculated by the 4-parameters method using the SOFTMAX(a US registered 

trademark) Pro software.  

No major impact of the addition of UspA2 on PD and PEPilA immunogenicity in ASOIE was 

observed as shown in figures 22, 23 and 24.  

Example 14: Safety of a tetravalent vaccine formulation containing UspA2 in a mouse 

Moraxella catarrhalls lung inflammation model.  

To mitigate the risk of inducing undesirable inflammatory responses in the lungs of COPD 

patients upon immunization with a candidate vaccine aiming at preventing the exacerbations 

due to Non-typeable Haemnopiii/us :nfluenzae (NTHi) and fMoraxea catahals (M. cat) 

various animal models were developed and used to assess the safety of this vaccine. The 

formulation tested contained three NTHi antigens (PD, PE and PilA, with the two last ones 

combined as a PEPilA fusion protein), one M. cat antigen (UspA2) and the Adjuvant System 

01l (ASOI ) 

Two models were particularly dedicated to evaluate the safety of the UspA2 component of the 

vaccine.  

Model 1: 

Objective 
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This model aimed at assessing the possible induction of undesirable immune responses in 

inflamed lungs upon vaccination.  

* Study design 

C57B1/6 mice were sensitized by three intranasal administrations of 25 pig of heat-inactivated 

M. cat strain ATCC(a US registered trademark) 25238m whole cells (expressing an UspA2 

which is 100% homologous to the vaccine UspA2) at days 0, 7 and 14. This treatment induced 

in the lungs a perivascular and peribronchiolar inflammation (with formation of lymphoid 

aggregates), alveolitis, pneumonitis, fibrosis and a strong Mcat. whole cell-specific IL-17 

CD4* T cell response, which altogether mimicked the inflammatory process observed in the 

lungs of COPD patients (except emphysema).  

The mice were then vaccinated at day 42 by the intramuscular route with 1/101 of human 

dose of the following formulations: 

-PD 10 pg/ PEPilA (LVL735 construct, described in W02012/139225) 10 pg/ UspA2 (MC009 

construct) 10 pg/ ASO1 E 

- PD 10 pg! PEPilA (LVLJ35 construct) 10 pg/ UspA2 (MC009 construct) 3.3 pg/ASO1F 

- ASI E (negative control) 

- PBS (negative control) 

To assess the impact of these formulations on the sensitization-induced lung inflammation: 

- Mice were daily monitored from day 43 to day 49 to look at mortality and any clinical 

signs indicating the induction of adverse events (prostration, piloerection, hunched position).  

A histological analysis of the lungs -was performed at days 2, 7 and 14 post-vaccination 

(with 5 mice per group and time-point) to look at a possible aggravation of the inflammation.  

- The induction of potentially undesirable T cell responses was evaluated on pools of 

lungs collected at days 7 and 14 post-vaccination (with 4 pools/group/time-point and the lungs 

of 3 mice per pool). The lung T cells were re-stimulated overnight either with UspA2 peptides, 

heat-inactivated M, cat whole cells (WC) or medium (as a negative control) and then 

analyzed by flow cytometry for the expression of CD5, CD4, CD8, iL-17, IL-I3, TNFa and 

IFN,.  

Results 
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No mortality or adverse event was reported 

Lung histology (Figures 25 to 29): 

o The alterations observed in the lungs were similar in severity in all groups and 

characterized by slight to moderate perivascular/bronchiolar mononuclear cell 

infiltrates.  

a No alveolitis and/or pneumonitis related to vaccination were observed.  

T cell response: 

o Strong CD4* T cell responses (mainly IL-17 and TNFa producing cells) were 

measured in the lungs upon re-stimulation with WC, but regardless of the 

formulation administered (vaccines or adjuvant alone or PBS) (Figures 30 to 33).  

Low or no lung CD8& T cell responses were observed (data not shown).  

o No detectable T cell response was re-stimulated by UspA2 peptides, whatever the 

group, indicating that no UspA2-specific response was primed or boosted post

vaccination (data not shown).  

Model 2: 

0 Objective 

This model aimed at assessing the possible induction of undesirable immune responses in 

inflamed lungs upon vaccination and M, cat, challenge, 

0 Study design 

C57BI/6 mice were successively: 

- Sensitized by three intranasal administrations of 25 pg of heat-inactivated M. cat. strain 

25238 WC (expressing an UspA2 which is 100% homologous to the vaccine UspA2) at 

days 0, 7 and 14 (as in Model1).  

- Vaccinated at day 42 by the intramuscular route with 1/101 of human dose of the following 

formulations (as in Model 1): 

PD (10 pg/ PEPiHA (LVL735 construct) 10 pg/ UspA2 (MC009 construct) 10 pg/ 

ASOIE 
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+ PD 10 pg/ PEPiIA (LVL735 construct) 10 pg/ UspA2 (MCOG9 construct) 3.3 pg/ 

AS01: 

* AS0i (negative control) 

* PBS (negative control) 

Challenged by one intranasal administration of 25 pg of heat-inactivated M. cat strain F10 

WC (expressing an UspA2 which shares 53% homology with the vaccine UspA2) or by 

one intranasal administration of PBS as a control, both at day 56. The challenge strain 

was different from the sensitization strain to mimic the situation observed in COPD 

patients who experience new exacerbations due to newly acquired M. cat. strains.  

To assess the impact of vaccination and challenge on the sensitization-induced lung 

inflammation: 
- Mice were daily monitored from day 43 to day 63 to look at mortality and any clinical signs 

indicating the induction of adverse events (prostration, piloerection, hunched position).  

- The induction of potentially undesirable T cell responses was evaluated on pools of lungs 

collected at days 7 and 14 post-challenge (with 4 pools/group/time-point and the lungs of 3 

mice per pool). The lung T cells were re-stimulated overnight either with UspA2 peptides, 

heat-inactivated M cat FI WC or medium (as a negative control) and then analyzed by 

flow cytometry for the expression of CD5, CD4, CD8, IL-17, IL-13, TNFa and IFNy 

* Results 

No mortality or adverse event was reported.  

T cell response: 

o Strong post-challenge CD4* T cell responses (mainly IL-17 and TNFx producing 

cells) were measured in the lungs upon re-stimulation with Fl0 WO, regardless 

of the formulation administered (vaccines or adjuvant alone or PBS) (Figures 34 

to 37). Not surprisingly, these responses were higher in mice challenged with 

inactivated bacteria than in mice challenged with PBS, Whatever the challenge, 

low or no lung CDB4 T cell responses were observed (data not shown), 

o No detectable T cell response was re-stimulated by UspA2 peptides, whatever 

the group, indicating that no UspA2aspecific response was primed or boosted 

post-challenge (data not shown).  
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Conclusion 

The PD/ PERiA/ UspA2/ ASOI formulations tested and more specifically the UspA2 
component of these vaccines were shown safe in a mouse M. cat, lung inflammation model.  
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CLAIMS 

1. An isolated protein comprising formula 1: 

A - (R1)m - (B), (formula 1) 

wherein: 

A is an immunogenic fragment of UspA2 from Moraxella catarrhalis having at least 90% 

identity to any one of SEQ ID NOs:39 to 43; 

R1 is an amino acid; 

m is 0 or 2; 

B is histidine; and 

n is 1, 2, 3, 4, 5 or 6.  

2. The protein according claim 1 wherein (R1)m is AS (alanine serine).  

3. The protein according to claim 1 or claim 2 further comprising a methionine at the amino 

terminal.  

4. The protein according to any one of claims 1-3 wherein A is an immunogenic fragment of 

UspA2 selected from the group consisting of amino acids 30-540 of SEQ ID NO. 1 (SEQ ID NO: 

39), amino acids 31-540 of SEQ ID NO: 1 (SEQ ID NO: 40), amino acids 30-519 of SEQ ID NO: 

1 (SEQ ID NO: 41), amino acids 30-564 of SEQ ID NO: 1 (SEQ ID NO: 42) and amino acids 31

564 of SEQ ID NO: 1 (SEQ ID NO: 43).  

5. The protein according to any one of claims 1-4 wherein A is an immunogenic fragment of 

SEQ ID NO:43 or a sequence having at least 90%, 95%, 96%, 97%, 98% or 99% sequence 

identity to SEQ ID NO. 43.  

6. The protein according to any one of claims 1-5 wherein the protein is selected from the 

group consisting of SEQ ID NO: 53, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 

NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 73 and SEQ ID NO: 88.  
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7. The protein according to any one of claims 1-5 wherein A is an immunogenic fragment of 

UspA2 comprising a laminin binding domain and a fibronectin binding domain or an 

immunogenic fragment of UspA2 comprising a laminin binding domain, a fibronectin binding 

domain and a C3 binding domain.  

8. The protein according to any one of claims 1-7 wherein the protein is SEQ ID NO: 69.  

9. An immunogenic composition comprising a protein of formula (1) as defined in any one of 

claims 1-8.  

10. The immunogenic composition of claim 9 further comprising at least one antigen from 

Haemophilus influenzae.  

11. The immunogenic composition of claim 10 wherein the at least one antigen is Protein D.  

12. The immunogenic composition of any one of claims 9-11 further comprising Protein E, 

PilA or PE and PilA as a fusion protein.  

13. A vaccine comprising the protein of any one of claims 1-8 or the immunogenic 

composition of any one of claims 9-12.  

14. The vaccine of claim 13, further comprising an adjuvant, e.g. ASO1E.  

15. The vaccine of claim 13 or 14 wherein the immunogenic composition contains a protein 

of SEQ ID NO: 69, Protein D and a PE-PilA fusion protein (optionally LVL-735).  

16. The vaccine of claim 15 comprising: 

(i) 1 Opg of protein D, 1 Opg of the PEPilA fusion protein LVL735, 1 Opg of the UspA2 construct 

MC009 and the adjuvant ASO1E, or 

(ii) 1 Opg of protein D, 1 Opg of the PEPilA fusion protein LVL735, 3.3pg of the UspA2 construct 

MC009 and the adjuvant ASO1E.  

17. A method for the treatment or prevention of otitis media, pneumonia or M. catarrhalis 
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infection in a subject in need thereof comprising administering to said subject a therapeutically 

effective amount of the immunogenic composition according to any one of claims 9-12 or the 

vaccine of any of claims 13-16.  

18. A method for the treatment or prevention of acute exacerbations of chronic obstructive 

pulmonary disease (AECOPD) in a subject in need thereof comprising administering to said 

subject a therapeutically effective amount of the immunogenic composition according to any one 

of claims 9-12 or the vaccine of any one of claims 13-16.  

19. Use of the protein of any one of claims 1-8, or the immunogenic composition of any one 

of claims 9-12, or the vaccine of any one of claims 13-16, for the preparation of a medicament 

for the treatment or prevention of otitis media, pneumonia or M. catarrhalis infection.  

20. Use of the protein of any one of claims 1-8, or the immunogenic composition of any one 

of claims 9-12, or the vaccine of any one of claims 13-16, for the preparation of a medicament 

for the treatment or prevention of acute exacerbations of chronic obstructive pulmonary disease 

(AECOPD).  
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                         SEQUENCE LISTING

<110>  GLAXOSMITHKLINE BIOLOGICALS S.A.
 
<120>  USPA2 PROTEIN CONSTRUCTS AND USES THEREOF

<130>  VR65032

<150>  US 61/943,909
<151>  2014-02-24

<150>  US 61/946,932
<151>  2014-03-03

<150>  US 61/946,937
<151>  2014-03-03

<160>  88    

<170>  PatentIn version 3.5

<210>  1
<211>  630
<212>  PRT
<213>  Moraxalla catarrhalis

<400>  1

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Lys 
            20                  25                  30          

Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys Lys Ile Asp 
        35                  40                  45              

Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala Leu Glu Lys 
    50                  55                  60                  

Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu Glu Glu Leu 
65                  70                  75                  80  

Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp Asn Gln Asn 
                85                  90                  95      

Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr Lys Asn Gln 
            100                 105                 110         

Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp Leu Gln Gly 
        115                 120                 125             

Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu Gln Asn Glu 
    130                 135                 140                 

Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn Gly Phe Glu 
145                 150                 155                 160 
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Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu Ser Ile Glu 
                165                 170                 175     

Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile Gly Glu Ile 
            180                 185                 190         

His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly Leu Ile Thr 
        195                 200                 205             

Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala Asp Ile 
    210                 215                 220                 

Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu Ser Gly 
225                 230                 235                 240 

Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn Asn Ile 
                245                 250                 255     

Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr 
            260                 265                 270         

Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu 
        275                 280                 285             

Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp 
    290                 295                 300                 

Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr 
305                 310                 315                 320 

Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn 
                325                 330                 335     

Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys 
            340                 345                 350         

Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
        355                 360                 365             

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
    370                 375                 380                 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
385                 390                 395                 400 

Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn 
                405                 410                 415     

Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser 
            420                 425                 430         
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Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg 
        435                 440                 445             

Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr 
    450                 455                 460                 

Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu 
465                 470                 475                 480 

Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp 
                485                 490                 495     

Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala 
            500                 505                 510         

Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp 
        515                 520                 525             

Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe 
    530                 535                 540                 

Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala 
545                 550                 555                 560 

Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys 
                565                 570                 575     

Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val 
            580                 585                 590         

Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala 
        595                 600                 605             

Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile 
    610                 615                 620                 

Gly Val Asn Tyr Glu Phe 
625                 630 

<210>  2
<211>  613
<212>  PRT
<213>  Moraxella catarrhalis

<400>  2

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ser Arg 
            20                  25                  30          

Asp Arg Ser Leu Glu Asp Ile Gln Asp Ser Ile Ser Lys Leu Val Gln 
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        35                  40                  45              

Asp Asp Ile Asn Thr Leu Lys Gln Asp Gln Gln Lys Met Asn Lys Tyr 
    50                  55                  60                  

Leu Leu Leu Asn Gln Leu Ala Asn Thr Leu Ile Thr Asp Glu Leu Asn 
65                  70                  75                  80  

Asn Asn Val Ile Lys Asn Thr Asn Ser Ile Glu Ala Leu Gly Asp Glu 
                85                  90                  95      

Ile Gly Trp Leu Glu Asn Asp Ile Ala Asp Leu Glu Glu Gly Val Glu 
            100                 105                 110         

Glu Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Glu Glu His 
        115                 120                 125             

Asp Arg Leu Ile Ala Gln Asn Gln Ala Asp Ile Gln Thr Leu Glu Asn 
    130                 135                 140                 

Asn Val Val Glu Glu Leu Phe Asn Leu Ser Gly Arg Leu Ile Asp Gln 
145                 150                 155                 160 

Glu Ala Asp Ile Ala Lys Asn Asn Ala Ser Ile Glu Glu Leu Tyr Asp 
                165                 170                 175     

Phe Asp Asn Glu Val Ala Glu Arg Ile Gly Glu Ile His Ala Tyr Thr 
            180                 185                 190         

Glu Glu Val Asn Lys Thr Leu Glu Asn Leu Ile Thr Asn Ser Val Lys 
        195                 200                 205             

Asn Thr Asp Asn Ile Asp Lys Asn Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn His Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Asn Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala 
            260                 265                 270         

Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu 
        275                 280                 285             

Leu Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser 
    290                 295                 300                 

Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln 
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305                 310                 315                 320 

Lys Ala Asp Ile Ala Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Ala 
                325                 330                 335     

Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile 
            340                 345                 350         

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp 
        355                 360                 365             

Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr 
    370                 375                 380                 

Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn 
385                 390                 395                 400 

Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr 
                405                 410                 415     

Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu 
            420                 425                 430         

Ala Lys Ala Ser Ala Ala Asn Thr Asn Arg Ile Ala Thr Ala Glu Leu 
        435                 440                 445             

Gly Ile Ala Glu Asn Lys Lys Asp Ala Gln Ile Ala Lys Ala Gln Ala 
    450                 455                 460                 

Asn Ala Asn Lys Thr Ala Ile Asp Glu Asn Lys Ala Ser Ala Asp Thr 
465                 470                 475                 480 

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
                485                 490                 495     

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly 
            500                 505                 510         

Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe Asp 
        515                 520                 525             

Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala 
    530                 535                 540                 

Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe 
545                 550                 555                 560 

Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala 
                565                 570                 575     

Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly 
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            580                 585                 590         

Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly 
        595                 600                 605             

Val Asn Tyr Glu Phe 
    610             

<210>  3
<211>  644
<212>  PRT
<213>  Moraxella catarrhalis

<400>  3

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Leu Gln Thr Glu Thr Phe Leu Pro Asn Phe Leu Ser Asn Asp Asn Tyr 
        35                  40                  45              

Asp Leu Thr Asp Pro Phe Tyr His Asn Met Ile Leu Gly Asp Thr Ala 
    50                  55                  60                  

Leu Leu Asp Lys Gln Asp Gly Ser Gln Pro Gln Leu Lys Phe Tyr Ser 
65                  70                  75                  80  

Asn Asp Lys Asp Ser Val Pro Asp Ser Leu Leu Phe Ser Lys Leu Leu 
                85                  90                  95      

His Glu Gln Gln Leu Asn Gly Phe Lys Lys Gly Asp Thr Ile Ile Pro 
            100                 105                 110         

Leu Asp Lys Asp Gly Lys Pro Val Tyr Gln Val Asp Tyr Lys Leu Asp 
        115                 120                 125             

Gly Lys Gly Lys Lys Gln Lys Arg Arg Gln Val Tyr Ser Val Thr Thr 
    130                 135                 140                 

Lys Thr Ala Thr Asp Asp Asp Val Asn Ser Ala Tyr Ser Arg Gly Ile 
145                 150                 155                 160 

Leu Gly Lys Val Asp Asp Leu Asp Asp Glu Met Asn Phe Leu Asn His 
                165                 170                 175     

Asp Ile Thr Ser Leu Tyr Asp Val Thr Ala Asn Gln Gln Asp Ala Ile 
            180                 185                 190         

Lys Asp Leu Lys Lys Gly Val Lys Gly Leu Asn Lys Glu Leu Lys Glu 
        195                 200                 205             
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Leu Asp Lys Glu Val Gly Val Leu Ser Arg Asp Ile Gly Ser Leu Asn 
    210                 215                 220                 

Asp Asp Val Ala Gln Asn Asn Glu Ser Ile Glu Asp Leu Tyr Asp Phe 
225                 230                 235                 240 

Ser Gln Glu Val Ala Asp Ser Ile Gly Glu Ile His Ala His Asn Lys 
                245                 250                 255     

Ala Gln Asn Glu Thr Leu Gln Asp Leu Ile Thr Asn Ser Val Glu Asn 
            260                 265                 270         

Thr Asn Asn Ile Thr Lys Asn Lys Ala Asp Ile Gln Ala Leu Glu Asn 
        275                 280                 285             

Asn Val Val Glu Glu Leu Phe Asn Leu Ser Gly Arg Leu Ile Asp Gln 
    290                 295                 300                 

Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr Leu Glu Ser Asn Val Glu 
305                 310                 315                 320 

Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp 
                325                 330                 335     

Ile Ala Lys Asn Gln Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln 
            340                 345                 350         

Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln 
        355                 360                 365             

Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln 
    370                 375                 380                 

Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala 
385                 390                 395                 400 

Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
                405                 410                 415     

Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile 
            420                 425                 430         

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
        435                 440                 445             

Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala 
    450                 455                 460                 

Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn 
465                 470                 475                 480 
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Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr 
                485                 490                 495     

Ala Asn Lys Thr Ala Ile Asp Glu Asn Lys Ala Ser Ala Asp Thr Lys 
            500                 505                 510         

Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr 
        515                 520                 525             

Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe 
    530                 535                 540                 

Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly 
545                 550                 555                 560 

Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln 
                565                 570                 575     

Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn 
            580                 585                 590         

Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile 
        595                 600                 605             

Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala 
    610                 615                 620                 

Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val 
625                 630                 635                 640 

Asn Tyr Glu Phe 
                

<210>  4
<211>  591
<212>  PRT
<213>  Moraxella catarrhalis

<400>  4

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Leu Val 
            20                  25                  30          

Glu Arg Phe Phe Pro Asn Ile Phe Leu Asp Lys Pro Leu Ala Lys Gln 
        35                  40                  45              

His Tyr His Asn Val Val Val Gly Asp Thr Ser Ile Val Ser Asp Leu 
    50                  55                  60                  
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Gln Ser Asn Ser Asp Gln Leu Lys Phe Tyr Ser Asp Asp Glu Gly Leu 
65                  70                  75                  80  

Val Pro Asp Ser Leu Leu Phe Asn Lys Met Leu His Glu Gln Leu Leu 
                85                  90                  95      

Asn Gly Phe Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn Gly 
            100                 105                 110         

Lys Pro Val Tyr Lys Val Asp Tyr Lys Leu Asp Gly Lys Glu Pro Arg 
        115                 120                 125             

Lys Val Tyr Ser Val Thr Thr Lys Ile Ala Thr Ala Glu Asp Val Ala 
    130                 135                 140                 

Thr Ser Ser Tyr Ala Asn Gly Ile Gln Lys Asp Ile Asp Asp Leu Tyr 
145                 150                 155                 160 

Asp Phe Asp His Gln Val Thr Glu Arg Leu Thr Gln His Gly Lys Thr 
                165                 170                 175     

Ile Tyr Arg Asn Gly Glu Arg Ile Leu Ala Asn Glu Glu Ser Val Gln 
            180                 185                 190         

Tyr Leu Asn Lys Glu Val Gln Asn Asn Ile Glu His Ile Tyr Glu Leu 
        195                 200                 205             

Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Glu Ser 
    210                 215                 220                 

Asn Val Glu Lys Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln 
225                 230                 235                 240 

Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr Leu Glu Ser Asn Val Glu 
                245                 250                 255     

Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp 
            260                 265                 270         

Leu Thr Lys Asp Ile Lys Thr Leu Glu Ser Asn Val Glu Glu Gly Leu 
        275                 280                 285             

Leu Asp Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Ala Gln 
    290                 295                 300                 

Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     
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Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asn Arg Ile Ala Thr Ala Glu Leu Gly Ile Ala Glu Asn Lys 
            420                 425                 430         

Lys Asp Ala Gln Ile Ala Lys Ala Gln Ala Asn Ala Asn Lys Thr Ala 
        435                 440                 445             

Ile Asp Glu Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala 
    450                 455                 460                 

Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser 
465                 470                 475                 480 

Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr 
                485                 490                 495     

Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu 
            500                 505                 510         

Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly 
        515                 520                 525             

Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu 
    530                 535                 540                 

Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg 
545                 550                 555                 560 

Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser 
                565                 570                 575     

Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
            580                 585                 590     

<210>  5
<211>  687
<212>  PRT
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<213>  Moraxella catarrhalis

<400>  5

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Gln Gln Gln Gln Gln Gln Gln Gln Ser Arg Thr Glu Ile Phe Phe Pro 
        35                  40                  45              

Asn Ile Phe Phe Asn Glu Asn His Asp Glu Leu Asp Asp Ala Tyr His 
    50                  55                  60                  

Asn Ile Ile Leu Gly Asp Thr Ala Leu Leu Asp Lys Gln Asp Gly Ser 
65                  70                  75                  80  

Gln Pro Gln Leu Lys Phe Tyr Ser Asn Asp Lys Asp Ser Val Pro Asp 
                85                  90                  95      

Ser Leu Leu Phe Ser Lys Leu Leu His Glu Gln Gln Leu Asn Gly Phe 
            100                 105                 110         

Lys Lys Gly Asp Thr Ile Ile Pro Leu Asp Lys Asp Gly Lys Pro Val 
        115                 120                 125             

Tyr Gln Val Asp Tyr Lys Leu Asp Gly Lys Gly Lys Lys Gln Lys Arg 
    130                 135                 140                 

Arg Gln Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Asp Asp Asp Val 
145                 150                 155                 160 

Asn Ser Ala Tyr Ser Arg Gly Ile Leu Gly Lys Val Asp Asp Leu Asp 
                165                 170                 175     

Asp Glu Met Asn Phe Leu Asn His Asp Ile Thr Ser Leu Tyr Asp Val 
            180                 185                 190         

Thr Ala Asn Gln Gln Asp Ala Ile Lys Gly Leu Lys Lys Gly Val Lys 
        195                 200                 205             

Gly Leu Asn Lys Glu Leu Lys Glu Leu Asp Lys Glu Val Gly Val Leu 
    210                 215                 220                 

Ser Arg Asp Ile Gly Ser Leu Asn Asp Asp Val Ala Gln Asn Asn Glu 
225                 230                 235                 240 

Ser Ile Glu Asp Leu Tyr Asp Phe Ser Gln Glu Val Ala Asp Ser Ile 
                245                 250                 255     
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Gly Glu Ile His Ala His Asn Lys Ala Gln Asn Glu Thr Leu Gln Asp 
            260                 265                 270         

Leu Ile Thr Asn Ser Val Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
        275                 280                 285             

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
    290                 295                 300                 

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile 
305                 310                 315                 320 

Lys Thr Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly 
                325                 330                 335     

His Leu Ile Asp Gln Lys Ala Asp Ile Ala Lys Asn Gln Ala Asp Ile 
            340                 345                 350         

Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu 
        355                 360                 365             

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
    370                 375                 380                 

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr 
385                 390                 395                 400 

Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp 
                405                 410                 415     

Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu 
            420                 425                 430         

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
        435                 440                 445             

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
    450                 455                 460                 

Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu 
465                 470                 475                 480 

Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala 
                485                 490                 495     

Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp 
            500                 505                 510         

Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile 
        515                 520                 525             
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Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala 
    530                 535                 540                 

Ile Asp Glu Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala 
545                 550                 555                 560 

Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser 
                565                 570                 575     

Ile Thr Asp Leu Gly Thr Lys Val Asp Ala Phe Asp Gly Arg Val Thr 
            580                 585                 590         

Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu 
        595                 600                 605             

Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly 
    610                 615                 620                 

Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu 
625                 630                 635                 640 

Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg 
                645                 650                 655     

Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser 
            660                 665                 670         

Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680                 685         

<210>  6
<211>  683
<212>  PRT
<213>  Moraxella catarrhalis

<400>  6

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Val Gly Leu Gly Met Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Lys Ser Pro Lys Thr Glu Thr Phe Leu Pro Asn Ile Phe Phe Asn Glu 
        35                  40                  45              

Tyr Ala Asp Asp Leu Asp Thr Leu Tyr His Asn Met Ile Leu Gly Asp 
    50                  55                  60                  

Thr Ala Ile Thr His Asp Asp Gln Tyr Lys Phe Tyr Ala Asp Asp Ala 
65                  70                  75                  80  

Thr Glu Val Pro Asp Ser Leu Phe Phe Asn Lys Ile Leu His Asp Gln 
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                85                  90                  95      

Leu Leu Tyr Gly Phe Lys Glu Gly Asp Lys Ile Ile Pro Leu Asp Glu 
            100                 105                 110         

Asn Gly Lys Pro Val Tyr Lys Leu Asp Lys Arg Leu Glu Asn Gly Val 
        115                 120                 125             

Gln Lys Thr Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Ala Asp Asp 
    130                 135                 140                 

Val Asn Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu 
145                 150                 155                 160 

Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp 
                165                 170                 175     

Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Arg Glu Val 
            180                 185                 190         

Gln Asn Asn Ile Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp Gln 
        195                 200                 205             

His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Lys Asp Leu 
    210                 215                 220                 

Leu Asp Leu Ser Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala Gln 
225                 230                 235                 240 

Asn Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp 
                245                 250                 255     

Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
            260                 265                 270         

Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile Lys 
        275                 280                 285             

Thr Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly His 
    290                 295                 300                 

Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu 
305                 310                 315                 320 

Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile Asp 
                325                 330                 335     

Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala 
            340                 345                 350         

Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala 
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        355                 360                 365             

Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu 
    370                 375                 380                 

Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln 
385                 390                 395                 400 

Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln 
                405                 410                 415     

Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala 
            420                 425                 430         

Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
        435                 440                 445             

Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile 
    450                 455                 460                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
465                 470                 475                 480 

Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala 
                485                 490                 495     

Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn 
            500                 505                 510         

Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr 
        515                 520                 525             

Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr Lys 
    530                 535                 540                 

Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr 
545                 550                 555                 560 

Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe 
                565                 570                 575     

Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Leu Asp Thr 
            580                 585                 590         

Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val 
        595                 600                 605             

Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro 
    610                 615                 620                 

Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly 
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625                 630                 635                 640 

Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn 
                645                 650                 655     

Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys 
            660                 665                 670         

Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680             

<210>  7
<211>  684
<212>  PRT
<213>  Moraxella catarrhalis

<400>  7

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Met Val Gly Leu Gly Met Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Lys Ser Pro Lys Thr Glu Ile Phe Leu Pro Asn Leu Phe Asp Asn Asp 
        35                  40                  45              

Asn Thr Glu Leu Thr Asp Pro Leu Tyr His Asn Met Ile Leu Gly Asn 
    50                  55                  60                  

Thr Ala Leu Leu Thr Gln Glu Asn Gln Tyr Lys Phe Tyr Ala Asp Asp 
65                  70                  75                  80  

Gly Asn Gly Val Pro Asp Ser Leu Leu Phe Asn Lys Ile Leu His Asp 
                85                  90                  95      

Gln Leu Leu His Gly Phe Lys Glu Gly Gly Thr Ile Ile Pro Leu Asp 
            100                 105                 110         

Glu Asn Gly Lys Pro Val Tyr Lys Leu Asp Ser Ile Val Glu Gln Gly 
        115                 120                 125             

Lys Thr Lys Thr Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Ala Asp 
    130                 135                 140                 

Asp Val Asn Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly 
                165                 170                 175     

Asp Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Arg Glu 
            180                 185                 190         
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Val Gln Asn Asn Ile Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp 
        195                 200                 205             

Gln His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Lys Asp 
    210                 215                 220                 

Leu Leu Asp Leu Ser Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala 
225                 230                 235                 240 

Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln 
                245                 250                 255     

Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
            260                 265                 270         

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile 
        275                 280                 285             

Lys Thr Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly 
    290                 295                 300                 

His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu 
305                 310                 315                 320 

Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile 
                325                 330                 335     

Asp Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu 
            340                 345                 350         

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
        355                 360                 365             

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
    370                 375                 380                 

Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln 
385                 390                 395                 400 

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
                405                 410                 415     

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
            420                 425                 430         

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
        435                 440                 445             

Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn 
    450                 455                 460                 
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Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
465                 470                 475                 480 

Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile 
                485                 490                 495     

Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys 
            500                 505                 510         

Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile 
        515                 520                 525             

Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr 
    530                 535                 540                 

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
545                 550                 555                 560 

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly 
                565                 570                 575     

Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Leu Asp 
            580                 585                 590         

Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys 
        595                 600                 605             

Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln 
    610                 615                 620                 

Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr 
625                 630                 635                 640 

Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro 
                645                 650                 655     

Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys 
            660                 665                 670         

Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680                 

<210>  8
<211>  684
<212>  PRT
<213>  Moraxella catarrhalis

<400>  8

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      
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Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Gln Lys Thr Lys Thr Glu Val Phe Leu Pro Asn Leu Phe Asp Asn Asp 
        35                  40                  45              

Tyr Tyr Asp Leu Thr Asp Pro Leu Tyr His Ser Met Ile Leu Gly Asp 
    50                  55                  60                  

Thr Ala Thr Leu Phe Asp Gln Gln Asp Asn Ser Lys Ser Gln Leu Lys 
65                  70                  75                  80  

Phe Tyr Ser Asn Asp Lys Asp Ser Val Pro Asp Ser Leu Leu Phe Ser 
                85                  90                  95      

Lys Leu Leu His Glu Gln Gln Leu Asn Gly Phe Lys Ala Gly Asp Thr 
            100                 105                 110         

Ile Ile Pro Leu Asp Lys Asp Gly Lys Pro Val Tyr Thr Gln Asp Thr 
        115                 120                 125             

Arg Thr Lys Asp Gly Lys Val Glu Thr Val Tyr Ser Val Thr Thr Lys 
    130                 135                 140                 

Ile Ala Thr Gln Asp Asp Val Glu Gln Ser Ala Tyr Ser Arg Gly Ile 
145                 150                 155                 160 

Gln Gly Asp Ile Asp Asp Leu Tyr Asp Ile Asn Arg Glu Val Asn Glu 
                165                 170                 175     

Tyr Leu Lys Ala Thr His Asp Tyr Asn Glu Arg Gln Thr Glu Ala Ile 
            180                 185                 190         

Asp Ala Leu Asn Lys Ala Ser Ser Ala Asn Thr Asp Arg Ile Asp Thr 
        195                 200                 205             

Ala Glu Glu Arg Ile Asp Lys Asn Glu Tyr Asp Ile Lys Ala Leu Glu 
    210                 215                 220                 

Ser Asn Val Gly Lys Asp Leu Leu Asp Leu Ser Gly Arg Leu Ile Ala 
225                 230                 235                 240 

Gln Lys Glu Asp Ile Asp Asn Asn Ile Asn His Ile Tyr Glu Leu Ala 
                245                 250                 255     

Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Lys Asn Asn 
            260                 265                 270         

Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys 
        275                 280                 285             
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Ala Asp Leu Thr Lys Asp Ile Lys Thr Leu Glu Asn Asn Ile Glu Glu 
    290                 295                 300                 

Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu 
305                 310                 315                 320 

Thr Lys Asp Ile Lys Thr Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu 
                325                 330                 335     

Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Ile Ala Gln Asn 
            340                 345                 350         

Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Gln 
        355                 360                 365             

Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
    370                 375                 380                 

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
385                 390                 395                 400 

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
                405                 410                 415     

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr 
            420                 425                 430         

Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp 
        435                 440                 445             

Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn 
    450                 455                 460                 

Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln 
465                 470                 475                 480 

Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Val Ser 
                485                 490                 495     

Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala 
            500                 505                 510         

Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp 
        515                 520                 525             

Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala 
    530                 535                 540                 

Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile 
545                 550                 555                 560 
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Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp 
                565                 570                 575     

Leu Gly Thr Lys Val Asp Gly Phe Asp Gly Arg Val Thr Ala Leu Asp 
            580                 585                 590         

Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys 
        595                 600                 605             

Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln 
    610                 615                 620                 

Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr 
625                 630                 635                 640 

Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro 
                645                 650                 655     

Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys 
            660                 665                 670         

Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680                 

<210>  9
<211>  684
<212>  PRT
<213>  Moraxella catarrhalis

<400>  9

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Met Val Gly Leu Gly Met Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Lys Ser Pro Lys Thr Glu Ile Phe Leu Pro Asn Leu Phe Asp Asn Asp 
        35                  40                  45              

Asn Thr Glu Leu Thr Asp Pro Leu Tyr His Asn Met Ile Leu Gly Asn 
    50                  55                  60                  

Thr Ala Leu Leu Thr Gln Glu Asn Gln Tyr Lys Phe Tyr Ala Asp Asp 
65                  70                  75                  80  

Gly Asn Gly Val Pro Asp Ser Leu Leu Phe Asn Lys Ile Leu His Asp 
                85                  90                  95      

Gln Leu Leu His Gly Phe Lys Lys Gly Asp Thr Ile Ile Pro Leu Asp 
            100                 105                 110         
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Glu Asn Gly Lys Pro Val Tyr Lys Leu Asp Ser Ile Val Glu Gln Gly 
        115                 120                 125             

Lys Thr Lys Thr Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Ala Asp 
    130                 135                 140                 

Asp Val Asn Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly 
                165                 170                 175     

Asp Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Arg Glu 
            180                 185                 190         

Val Gln Asn Asn Ile Glu Asn Ile Tyr Glu Leu Val Gln Gln Gln Asp 
        195                 200                 205             

Gln His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Lys Asp 
    210                 215                 220                 

Leu Leu Asp Leu Ser Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala 
225                 230                 235                 240 

Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln 
                245                 250                 255     

Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
            260                 265                 270         

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile 
        275                 280                 285             

Lys Thr Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly 
    290                 295                 300                 

His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu 
305                 310                 315                 320 

Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile 
                325                 330                 335     

Asp Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu 
            340                 345                 350         

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
        355                 360                 365             

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
    370                 375                 380                 
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Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln 
385                 390                 395                 400 

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
                405                 410                 415     

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
            420                 425                 430         

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
        435                 440                 445             

Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn 
    450                 455                 460                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
465                 470                 475                 480 

Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile 
                485                 490                 495     

Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys 
            500                 505                 510         

Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile 
        515                 520                 525             

Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr 
    530                 535                 540                 

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
545                 550                 555                 560 

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly 
                565                 570                 575     

Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Leu Asp 
            580                 585                 590         

Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys 
        595                 600                 605             

Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln 
    610                 615                 620                 

Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr 
625                 630                 635                 640 

Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro 
                645                 650                 655     
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Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys 
            660                 665                 670         

Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680                 

<210>  10
<211>  574
<212>  PRT
<213>  Moraxella catarrhalis

<400>  10

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Leu Ala 
            20                  25                  30          

Glu Gln Phe Phe Pro Asn Ile Phe Ser Asn His Ala Pro Val Lys Gln 
        35                  40                  45              

His Tyr His Asn Val Val Val Gly Asp Thr Ser Ile Val Glu Asn Leu 
    50                  55                  60                  

Gln Asp Ser Asp Asp Thr Gln Leu Lys Phe Tyr Ser Asn Asp Glu Tyr 
65                  70                  75                  80  

Ser Val Pro Asp Ser Leu Leu Phe Asn Lys Met Leu His Glu Gln Gln 
                85                  90                  95      

Leu Asn Gly Phe Lys Lys Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn 
            100                 105                 110         

Gly Lys Pro Val Tyr Lys Val Asp Tyr Lys Leu Asp Gly Gln Glu Pro 
        115                 120                 125             

Arg Arg Val Tyr Ser Val Thr Thr Lys Ile Ala Thr Gln Asp Asp Val 
    130                 135                 140                 

Asp Asn Ser Pro Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu 
145                 150                 155                 160 

Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp 
                165                 170                 175     

Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Lys Glu Val 
            180                 185                 190         

Gln Asn Asn Ile Glu Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
        195                 200                 205             

His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu 
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    210                 215                 220                 

Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Ala Asp Ile Ala Lys Asn Gln Ala 
            260                 265                 270         

Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn 
        275                 280                 285             

Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala 
    290                 295                 300                 

Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala 
305                 310                 315                 320 

Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala 
                325                 330                 335     

Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala 
            340                 345                 350         

Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu 
        355                 360                 365             

Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys 
    370                 375                 380                 

Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala 
385                 390                 395                 400 

Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu 
                405                 410                 415     

Lys Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile 
            420                 425                 430         

Asp Ala Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp 
        435                 440                 445             

Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile 
    450                 455                 460                 

Thr Asp Leu Gly Thr Lys Val Asp Ala Phe Asp Gly Arg Val Thr Ala 
465                 470                 475                 480 

Leu Asp Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp 
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                485                 490                 495     

Ser Lys Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu 
            500                 505                 510         

Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly 
        515                 520                 525             

Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val 
    530                 535                 540                 

Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly 
545                 550                 555                 560 

Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
                565                 570                 

<210>  11
<211>  678
<212>  PRT
<213>  Moraxella catarrhalis

<400>  11

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Pro Gln Thr Glu Thr Phe Phe Pro Asn Ile Phe Phe Asn Glu Asn His 
        35                  40                  45              

Asp Ala Leu Asp Asp Val Tyr His Asn Met Ile Leu Gly Asp Thr Ala 
    50                  55                  60                  

Ile Thr Gln Asp Asn Gln Tyr Lys Phe Tyr Ala Asp Ala Ile Ser Glu 
65                  70                  75                  80  

Val Pro Asp Ser Leu Leu Phe Asn Lys Ile Leu His Asp Gln Gln Leu 
                85                  90                  95      

Asn Gly Phe Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn Gly 
            100                 105                 110         

Lys Pro Val Tyr Lys Leu Asp Glu Lys Val Glu Asn Gly Val Lys Lys 
        115                 120                 125             

Ser Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Arg Ala Asp Val Glu 
    130                 135                 140                 

Gln Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu Tyr 
145                 150                 155                 160 
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Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp Lys 
                165                 170                 175     

Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Lys Glu Val Gln 
            180                 185                 190         

Asn Asn Ile Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp Gln His 
        195                 200                 205             

Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu 
    210                 215                 220                 

Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser 
                245                 250                 255     

Gly Arg Leu Leu Asp Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys 
        275                 280                 285             

Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr 
    370                 375                 380                 

Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp 
385                 390                 395                 400 

Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu 
                405                 410                 415     

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
            420                 425                 430         
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Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
        435                 440                 445             

Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu 
    450                 455                 460                 

Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala 
465                 470                 475                 480 

Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp 
                485                 490                 495     

Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile 
            500                 505                 510         

Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala 
        515                 520                 525             

Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala 
    530                 535                 540                 

Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser 
545                 550                 555                 560 

Ile Thr Asp Leu Gly Thr Lys Val Asp Ala Phe Asp Gly Arg Val Thr 
                565                 570                 575     

Ala Leu Asp Thr Lys Val Asn Ala Leu Asp Thr Lys Val Asn Ala Phe 
            580                 585                 590         

Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala 
        595                 600                 605             

Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys 
    610                 615                 620                 

Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val 
625                 630                 635                 640 

Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala 
                645                 650                 655     

Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile 
            660                 665                 670         

Gly Val Asn Tyr Glu Phe 
        675             

<210>  12
<211>  678
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<212>  PRT
<213>  Moraxella catarrhalis

<400>  12

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Gln Gln Pro Arg Thr Glu Thr Phe Phe Pro Asn Ile Phe Phe Asn Glu 
        35                  40                  45              

Asn His Asp Ala Leu Asp Asp Val Tyr His Asn Met Ile Leu Gly Asp 
    50                  55                  60                  

Thr Ala Ile Thr Gln Asp Asn Gln Tyr Lys Phe Tyr Ala Asp Ala Ile 
65                  70                  75                  80  

Ser Glu Val Pro Asp Ser Leu Leu Phe Asn Lys Ile Leu His Asp Gln 
                85                  90                  95      

Gln Leu Asn Gly Phe Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp Glu 
            100                 105                 110         

Asn Gly Lys Pro Val Tyr Lys Leu Asp Glu Lys Val Glu Asn Gly Val 
        115                 120                 125             

Lys Lys Ser Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Arg Ala Asp 
    130                 135                 140                 

Val Glu Gln Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly 
                165                 170                 175     

Asp Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Arg Glu 
            180                 185                 190         

Val Gln Asn Asn Ile Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp 
        195                 200                 205             

Gln His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Lys Asp 
    210                 215                 220                 

Leu Leu Asp Leu Ser Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala 
225                 230                 235                 240 

Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln 
                245                 250                 255     
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Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
            260                 265                 270         

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile 
        275                 280                 285             

Lys Thr Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly 
    290                 295                 300                 

His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr Leu 
305                 310                 315                 320 

Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile 
                325                 330                 335     

Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser Asn 
            340                 345                 350         

Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln Lys 
        355                 360                 365             

Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr 
    370                 375                 380                 

Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp 
385                 390                 395                 400 

Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu 
                405                 410                 415     

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
            420                 425                 430         

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
        435                 440                 445             

Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu 
    450                 455                 460                 

Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala 
465                 470                 475                 480 

Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp 
                485                 490                 495     

Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile 
            500                 505                 510         

Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala 
        515                 520                 525             
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Ile Asp Thr Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala 
    530                 535                 540                 

Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser 
545                 550                 555                 560 

Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe Asp Gly Arg Val Thr 
                565                 570                 575     

Ala Leu Asp Thr Lys Val Asn Ala Leu Asp Thr Lys Val Asn Ala Phe 
            580                 585                 590         

Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala 
        595                 600                 605             

Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys 
    610                 615                 620                 

Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val 
625                 630                 635                 640 

Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala 
                645                 650                 655     

Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile 
            660                 665                 670         

Gly Val Asn Tyr Glu Phe 
        675             

<210>  13
<211>  587
<212>  PRT
<213>  Moraxella catarrhalis

<400>  13

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Leu Val 
            20                  25                  30          

Glu Arg Phe Phe Pro Asn Ile Phe Leu Asp Lys Pro Leu Ala Lys Gln 
        35                  40                  45              

His Tyr His Asn Val Val Val Gly Asp Thr Ser Ile Val Ser Asp Leu 
    50                  55                  60                  

Gln Ser Asn Ser Asp Gln Leu Lys Phe Tyr Ser Asp Asp Glu Gly Leu 
65                  70                  75                  80  
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Val Pro Asp Ser Leu Leu Phe Asn Lys Met Leu His Glu Gln Leu Leu 
                85                  90                  95      

Asn Gly Phe Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn Gly 
            100                 105                 110         

Lys Pro Val Tyr Lys Val Asp Tyr Lys Leu Asp Gly Lys Glu Pro Arg 
        115                 120                 125             

Lys Val Tyr Ser Val Thr Thr Lys Ile Ala Thr Ala Glu Asp Val Ala 
    130                 135                 140                 

Thr Ser Ser Tyr Ala Asn Gly Ile Gln Lys Asp Ile Asp Asp Leu Tyr 
145                 150                 155                 160 

Asp Phe Asp His Gln Val Thr Glu Arg Leu Thr Gln His Gly Lys Thr 
                165                 170                 175     

Ile Tyr Arg Asn Gly Glu Arg Ile Leu Ala Asn Glu Glu Ser Val Gln 
            180                 185                 190         

Tyr Leu Asn Lys Glu Val Gln Asn Asn Ile Glu His Ile Tyr Glu Leu 
        195                 200                 205             

Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Glu Ser 
    210                 215                 220                 

Asn Val Glu Lys Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln 
225                 230                 235                 240 

Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr Leu Glu Asn Asn Val Glu 
                245                 250                 255     

Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp 
            260                 265                 270         

Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu 
        275                 280                 285             

Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu 
    290                 295                 300                 

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala 
305                 310                 315                 320 

Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile 
                325                 330                 335     

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys 
            340                 345                 350         
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Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala 
        355                 360                 365             

Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala 
    370                 375                 380                 

Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp 
385                 390                 395                 400 

Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys 
                405                 410                 415     

Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp 
            420                 425                 430         

Thr Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala 
        435                 440                 445             

Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr 
    450                 455                 460                 

Asp Leu Gly Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu 
465                 470                 475                 480 

Asp Thr Lys Val Asn Ala Leu Asp Thr Lys Val Asn Ala Leu Asp Thr 
                485                 490                 495     

Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val 
            500                 505                 510         

Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro 
        515                 520                 525             

Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly 
    530                 535                 540                 

Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn 
545                 550                 555                 560 

Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys 
                565                 570                 575     

Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
            580                 585         

<210>  14
<211>  678
<212>  PRT
<213>  Moraxella catarrhalis

<400>  14

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
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1               5                   10                  15      

Met Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Gln Gln Pro Arg Thr Glu Thr Phe Phe Pro Asn Ile Phe Phe Asn Glu 
        35                  40                  45              

Asn His Asp Ala Leu Asp Asp Val Tyr His Asn Met Ile Leu Gly Asp 
    50                  55                  60                  

Thr Ala Ile Thr Gln Asp Asn Gln Tyr Lys Phe Tyr Ala Asp Ala Ile 
65                  70                  75                  80  

Ser Glu Val Pro Asp Ser Leu Leu Phe Asn Lys Ile Leu His Asp Gln 
                85                  90                  95      

Gln Leu Asn Gly Phe Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp Glu 
            100                 105                 110         

Asn Gly Lys Pro Val Tyr Lys Leu Asp Glu Lys Val Glu Asn Gly Val 
        115                 120                 125             

Lys Lys Ser Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Arg Ala Asp 
    130                 135                 140                 

Val Glu Gln Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly 
                165                 170                 175     

Asp Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Arg Glu 
            180                 185                 190         

Val Gln Asn Asn Ile Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp 
        195                 200                 205             

Gln His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Lys Asp 
    210                 215                 220                 

Leu Leu Asp Leu Ser Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala 
225                 230                 235                 240 

Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln 
                245                 250                 255     

Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
            260                 265                 270         

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile 
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        275                 280                 285             

Lys Thr Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly 
    290                 295                 300                 

His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr Leu 
305                 310                 315                 320 

Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile 
                325                 330                 335     

Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser Asn 
            340                 345                 350         

Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln Lys 
        355                 360                 365             

Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr 
    370                 375                 380                 

Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp 
385                 390                 395                 400 

Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu 
                405                 410                 415     

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
            420                 425                 430         

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
        435                 440                 445             

Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu 
    450                 455                 460                 

Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala 
465                 470                 475                 480 

Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp 
                485                 490                 495     

Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile 
            500                 505                 510         

Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala 
        515                 520                 525             

Ile Asp Thr Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala 
    530                 535                 540                 

Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser 
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545                 550                 555                 560 

Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe Asp Gly Arg Val Thr 
                565                 570                 575     

Ala Leu Asp Thr Lys Val Asn Ala Leu Asp Thr Lys Val Asn Ala Phe 
            580                 585                 590         

Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala 
        595                 600                 605             

Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys 
    610                 615                 620                 

Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val 
625                 630                 635                 640 

Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala 
                645                 650                 655     

Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile 
            660                 665                 670         

Gly Val Asn Tyr Glu Phe 
        675             

<210>  15
<211>  616
<212>  PRT
<213>  Moraxella catarrhalis

<400>  15

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Val Arg 
            20                  25                  30          

Asp Lys Ser Leu Glu Asp Ile Glu Ala Leu Leu Gly Lys Ile Asp Ile 
        35                  40                  45              

Ser Lys Leu Glu Lys Glu Lys Lys Gln Gln Thr Glu Leu Gln Lys Tyr 
    50                  55                  60                  

Leu Leu Leu Ser Gln Tyr Ala Asn Val Leu Thr Met Glu Glu Leu Asn 
65                  70                  75                  80  

Lys Asn Val Glu Lys Asn Thr Asn Ser Ile Glu Ala Leu Gly Tyr Glu 
                85                  90                  95      

Ile Gly Trp Leu Glu Asn Asp Ile Ala Asp Leu Glu Glu Gly Val Glu 
            100                 105                 110         

Page 36



VR65032WO-seql-000001.txt

Glu Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Glu Glu His 
        115                 120                 125             

Asp Arg Leu Ile Ala Gln Asn Gln Ala Asp Ile Lys Thr Leu Glu Asn 
    130                 135                 140                 

Asn Val Val Glu Glu Leu Phe Asn Leu Ser Asp Arg Leu Ile Asp Gln 
145                 150                 155                 160 

Glu Ala Asp Ile Ala Lys Asn Asn Ala Ser Ile Glu Glu Leu Tyr Asp 
                165                 170                 175     

Phe Asp Asn Glu Val Ala Glu Arg Ile Gly Glu Ile His Ala Tyr Thr 
            180                 185                 190         

Glu Glu Val Asn Lys Thr Leu Glu Lys Leu Ile Thr Asn Ser Val Lys 
        195                 200                 205             

Asn Thr Asp Asn Ile Asp Lys Asn Lys Ala Asp Ile Gln Ala Leu Glu 
    210                 215                 220                 

Asn Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp 
225                 230                 235                 240 

Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser Asn Val 
                245                 250                 255     

Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln Lys Ala 
            260                 265                 270         

Asp Ile Ala Lys Asn Gln Ala Asp Ile Ala Gln Asn Gln Thr Asp Ile 
        275                 280                 285             

Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys 
    290                 295                 300                 

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
305                 310                 315                 320 

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
                325                 330                 335     

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
            340                 345                 350         

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
        355                 360                 365             

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
    370                 375                 380                 
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Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile 
385                 390                 395                 400 

Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
                405                 410                 415     

His Ser Ser Asp Ile Lys Thr Leu Ala Lys Val Ser Ala Ala Asn Thr 
            420                 425                 430         

Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr 
        435                 440                 445             

Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp 
    450                 455                 460                 

Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser 
465                 470                 475                 480 

Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly 
                485                 490                 495     

Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys 
            500                 505                 510         

Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn 
        515                 520                 525             

Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly 
    530                 535                 540                 

Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val 
545                 550                 555                 560 

Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser 
                565                 570                 575     

Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe 
            580                 585                 590         

Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr 
        595                 600                 605             

Asn Ile Gly Val Asn Tyr Glu Phe 
    610                 615     

<210>  16
<211>  676
<212>  PRT
<213>  Moraxella catarrhalis

<400>  16
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Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Thr 
            20                  25                  30          

Glu Thr Phe Leu Pro Asn Leu Phe Asp Asn Asp Tyr Thr Glu Thr Thr 
        35                  40                  45              

Asp Pro Leu Tyr His Gly Met Ile Leu Gly Asn Thr Ala Ile Thr Gln 
    50                  55                  60                  

Asp Thr Gln Tyr Lys Phe Tyr Ala Glu Asn Gly Asn Glu Val Pro Asp 
65                  70                  75                  80  

Ser Leu Phe Phe Asn Lys Ile Leu His Asp Gln Gln Leu Asn Gly Phe 
                85                  90                  95      

Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn Gly Lys Pro Val 
            100                 105                 110         

Tyr Lys Leu Asp Glu Ile Thr Glu Asn Gly Val Lys Arg Lys Val Tyr 
        115                 120                 125             

Ser Val Thr Thr Lys Thr Ala Thr Arg Glu Asp Val Glu Gln Ser Ala 
    130                 135                 140                 

Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu Tyr Glu Ala Asn 
145                 150                 155                 160 

Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp Lys Ile Phe Ala 
                165                 170                 175     

Asn Glu Glu Ser Val Gln Tyr Leu Asn Lys Glu Val Gln Asn Asn Ile 
            180                 185                 190         

Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
        195                 200                 205             

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
    210                 215                 220                 

Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala 
225                 230                 235                 240 

Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly His Leu 
                245                 250                 255     

Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser 
            260                 265                 270         
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Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln 
        275                 280                 285             

Lys Ala Asp Ile Ala Lys Asn Gln Ala Asp Ile Ala Gln Asn Gln Thr 
    290                 295                 300                 

Asp Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
305                 310                 315                 320 

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
                325                 330                 335     

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
            340                 345                 350         

Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
        355                 360                 365             

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
    370                 375                 380                 

Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu 
385                 390                 395                 400 

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala 
                405                 410                 415     

Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile 
            420                 425                 430         

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys 
        435                 440                 445             

Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala 
    450                 455                 460                 

Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala 
465                 470                 475                 480 

Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp 
                485                 490                 495     

Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys 
            500                 505                 510         

Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp 
        515                 520                 525             

Ala Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala 
    530                 535                 540                 
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Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr 
545                 550                 555                 560 

Asp Leu Gly Thr Lys Val Asp Gly Phe Asp Gly Arg Val Thr Ala Leu 
                565                 570                 575     

Asp Thr Lys Val Asn Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly 
            580                 585                 590         

Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln 
        595                 600                 605             

Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn 
    610                 615                 620                 

Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile 
625                 630                 635                 640 

Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala 
                645                 650                 655     

Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val 
            660                 665                 670         

Asn Tyr Glu Phe 
        675     

<210>  17
<211>  629
<212>  PRT
<213>  Moraxella catarrhalis

<400>  17

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Asn Gly 
            20                  25                  30          

Thr Ser Thr Lys Leu Lys Asn Leu Lys Glu Tyr Ala Gln Tyr Leu Asp 
        35                  40                  45              

Asn Tyr Ala Gln Tyr Leu Asp Asp Asp Ile Asp Asp Leu Asp Lys Glu 
    50                  55                  60                  

Val Gly Glu Leu Ser Gln Asn Ile Ala Lys Asn Gln Ala Asn Ile Lys 
65                  70                  75                  80  

Asp Leu Asn Lys Lys Leu Ser Arg Asp Ile Asp Ser Leu Arg Glu Asp 
                85                  90                  95      
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Val Tyr Asp Asn Gln Tyr Glu Ile Val Asn Asn Gln Ala Asp Ile Glu 
            100                 105                 110         

Lys Asn Gln Asp Asp Ile Lys Glu Leu Glu Asn Asn Val Gly Lys Glu 
        115                 120                 125             

Leu Leu Asn Leu Ser Gly Arg Leu Leu Asp Gln Lys Ala Asp Ile Asp 
    130                 135                 140                 

Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His 
145                 150                 155                 160 

Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu 
                165                 170                 175     

Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ser Asp Ile Ala Gln Asn 
            180                 185                 190         

Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln 
        195                 200                 205             

Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
    210                 215                 220                 

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
225                 230                 235                 240 

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
                245                 250                 255     

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Gln Asp Leu Ala Ala Tyr 
            260                 265                 270         

Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp 
        275                 280                 285             

Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu 
    290                 295                 300                 

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
305                 310                 315                 320 

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
                325                 330                 335     

Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln 
            340                 345                 350         

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
        355                 360                 365             
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Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
    370                 375                 380                 

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
385                 390                 395                 400 

Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn 
                405                 410                 415     

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
            420                 425                 430         

Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile 
        435                 440                 445             

Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys 
    450                 455                 460                 

Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile 
465                 470                 475                 480 

Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr 
                485                 490                 495     

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
            500                 505                 510         

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Ala 
        515                 520                 525             

Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe Asp 
    530                 535                 540                 

Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala 
545                 550                 555                 560 

Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe 
                565                 570                 575     

Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala 
            580                 585                 590         

Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly 
        595                 600                 605             

Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly 
    610                 615                 620                 

Val Asn Tyr Glu Phe 
625                 
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<210>  18
<211>  683
<212>  PRT
<213>  Moraxella catarrhalis

<400>  18

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Val Gly Leu Gly Met Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Arg Ser Pro Lys Thr Glu Thr Phe Leu Pro Asn Ile Phe Phe Asn Glu 
        35                  40                  45              

Tyr Ala Asp Asp Leu Asp Thr Leu Tyr His Asn Met Ile Leu Gly Asp 
    50                  55                  60                  

Thr Ala Ile Thr His Asp Asp Gln Tyr Lys Phe Tyr Ala Asp Asp Ala 
65                  70                  75                  80  

Thr Glu Val Pro Asp Ser Leu Phe Phe Asn Lys Ile Leu His Asp Gln 
                85                  90                  95      

Leu Leu Tyr Gly Phe Lys Glu Gly Asp Lys Ile Ile Pro Leu Asp Glu 
            100                 105                 110         

Asn Gly Lys Pro Val Tyr Lys Leu Asp Lys Arg Leu Asp Asn Gly Val 
        115                 120                 125             

Gln Lys Thr Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Ala Asp Asp 
    130                 135                 140                 

Val Asn Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu 
145                 150                 155                 160 

Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp 
                165                 170                 175     

Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Lys Glu Val 
            180                 185                 190         

Gln Asn Asn Ile Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp Gln 
        195                 200                 205             

His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu 
    210                 215                 220                 

Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln 
225                 230                 235                 240 

Asn Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp 

Page 44



VR65032WO-seql-000001.txt
                245                 250                 255     

Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
            260                 265                 270         

Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Ser Asn Arg Ile Lys 
        275                 280                 285             

Ala Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly His 
    290                 295                 300                 

Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu 
305                 310                 315                 320 

Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile Asp 
                325                 330                 335     

Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala 
            340                 345                 350         

Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala 
        355                 360                 365             

Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu 
    370                 375                 380                 

Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln 
385                 390                 395                 400 

Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln 
                405                 410                 415     

Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala 
            420                 425                 430         

Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
        435                 440                 445             

Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile 
    450                 455                 460                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
465                 470                 475                 480 

Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala 
                485                 490                 495     

Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn 
            500                 505                 510         

Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr 
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        515                 520                 525             

Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr Lys 
    530                 535                 540                 

Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr 
545                 550                 555                 560 

Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe 
                565                 570                 575     

Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Leu Asp Thr 
            580                 585                 590         

Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val 
        595                 600                 605             

Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro 
    610                 615                 620                 

Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly 
625                 630                 635                 640 

Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn 
                645                 650                 655     

Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys 
            660                 665                 670         

Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680             

<210>  19
<211>  700
<212>  PRT
<213>  Moraxella catarrhalis

<400>  19

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Gln 
            20                  25                  30          

Ser Asn Arg Ser Leu Asp Gln Val Gln Ala Leu Leu Arg Gly Ile Asp 
        35                  40                  45              

Glu Thr Lys Ile Lys Lys Glu Ile Gln Gln Ser Gln Gln Pro Glu Leu 
    50                  55                  60                  

Asn Lys Tyr Leu Thr Phe Asn Gln Leu Ala Asn Ala Leu Asn Ile Glu 
65                  70                  75                  80  
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Glu Leu Asn Asn Asn Val Gln Lys Asn Thr Gln Arg Leu Asp Ser Ala 
                85                  90                  95      

Ala Thr Leu Tyr Gly Asp Leu Ser Lys Thr Val Pro Lys Ser Ile Lys 
            100                 105                 110         

Glu Asn Lys Glu Ser Ile Lys Glu Asn Lys Glu Ser Ile Lys Glu Asn 
        115                 120                 125             

Lys Glu Ser Ile Lys Glu Asn Lys Glu Ser Ile Lys Glu Asn Lys Glu 
    130                 135                 140                 

Ser Ile Lys Glu Asn Lys Glu Ser Ile Thr Thr Leu Thr Arg Lys Ser 
145                 150                 155                 160 

Phe Gln Asn Gln Val Asp Ile Val Arg Asn Asn Ala Ser Ile Glu Asp 
                165                 170                 175     

Leu Tyr Ala Tyr Gly Gln Glu Val Ala Lys Ser Ile Gly Glu Ile His 
            180                 185                 190         

Ala Tyr Thr Glu Glu Val Asn Lys Thr Leu Glu Asn Leu Ile Thr Asn 
        195                 200                 205             

Ser Val Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala Asp Ile Gln 
    210                 215                 220                 

Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu Ser Gly Arg 
225                 230                 235                 240 

Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn Asn Ile Tyr 
                245                 250                 255     

Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu 
            260                 265                 270         

Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile 
        275                 280                 285             

Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr Leu Glu Ser Asn 
    290                 295                 300                 

Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln Lys 
305                 310                 315                 320 

Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr 
                325                 330                 335     

Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp 
            340                 345                 350         
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Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu 
        355                 360                 365             

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
    370                 375                 380                 

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
385                 390                 395                 400 

Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln 
                405                 410                 415     

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
            420                 425                 430         

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
        435                 440                 445             

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
    450                 455                 460                 

Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn 
465                 470                 475                 480 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
                485                 490                 495     

Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile 
            500                 505                 510         

Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys 
        515                 520                 525             

Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile 
    530                 535                 540                 

Thr Ala Asn Lys Thr Val Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr 
545                 550                 555                 560 

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
                565                 570                 575     

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly 
            580                 585                 590         

Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Leu Asp 
        595                 600                 605             

Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys 
    610                 615                 620                 
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Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln 
625                 630                 635                 640 

Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr 
                645                 650                 655     

Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro 
            660                 665                 670         

Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys 
        675                 680                 685             

Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
    690                 695                 700 

<210>  20
<211>  676
<212>  PRT
<213>  Moraxella catarrhalis

<400>  20

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Thr 
            20                  25                  30          

Glu Thr Phe Leu Pro Asn Leu Phe Asp Asn Asp Tyr Ile Glu Thr Thr 
        35                  40                  45              

Asp Pro Leu Tyr His Gly Met Ile Leu Gly Asn Thr Ala Ile Thr Gln 
    50                  55                  60                  

Asp Thr Gln Tyr Lys Phe Tyr Ala Glu Asn Gly Asn Glu Val Pro Asp 
65                  70                  75                  80  

Ser Leu Phe Phe Asn Lys Ile Leu His Asp Gln Gln Leu Asn Gly Phe 
                85                  90                  95      

Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn Gly Lys Pro Val 
            100                 105                 110         

Tyr Lys Leu Asp Glu Ile Thr Glu Asn Gly Val Lys Arg Lys Val Tyr 
        115                 120                 125             

Ser Val Thr Thr Lys Thr Ala Thr Arg Glu Asp Val Glu Gln Ser Ala 
    130                 135                 140                 

Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu Tyr Glu Ala Asn 
145                 150                 155                 160 
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Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp Lys Ile Phe Ala 
                165                 170                 175     

Asn Glu Glu Ser Val Gln Tyr Leu Asn Lys Glu Val Gln Asn Asn Ile 
            180                 185                 190         

Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
        195                 200                 205             

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
    210                 215                 220                 

Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr 
225                 230                 235                 240 

Leu Glu Asn Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu 
                245                 250                 255     

Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser 
            260                 265                 270         

Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln 
        275                 280                 285             

Lys Ala Asp Ile Ala Lys Asn Gln Ala Asp Ile Ala Gln Asn Gln Thr 
    290                 295                 300                 

Asp Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
305                 310                 315                 320 

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
                325                 330                 335     

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
            340                 345                 350         

Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
        355                 360                 365             

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
    370                 375                 380                 

Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu 
385                 390                 395                 400 

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala 
                405                 410                 415     

Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile 
            420                 425                 430         
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Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys 
        435                 440                 445             

Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala 
    450                 455                 460                 

Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala 
465                 470                 475                 480 

Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp 
                485                 490                 495     

Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys 
            500                 505                 510         

Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp 
        515                 520                 525             

Ala Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala 
    530                 535                 540                 

Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr 
545                 550                 555                 560 

Asp Leu Gly Thr Lys Val Asp Gly Phe Asp Gly Arg Val Thr Ala Leu 
                565                 570                 575     

Asp Thr Lys Val Asn Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly 
            580                 585                 590         

Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln 
        595                 600                 605             

Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn 
    610                 615                 620                 

Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile 
625                 630                 635                 640 

Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala 
                645                 650                 655     

Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val 
            660                 665                 670         

Asn Tyr Glu Phe 
        675     

<210>  21
<211>  678
<212>  PRT
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<213>  Moraxella catarrhalis

<400>  21

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Leu Ala 
            20                  25                  30          

Glu Gln Phe Phe Pro Asn Ile Phe Ser Asn His Ala Pro Val Lys Gln 
        35                  40                  45              

His Tyr His Asn Val Val Val Gly Asp Thr Ser Ile Val Glu Asn Leu 
    50                  55                  60                  

Gln Asp Ser Asp Asp Thr Gln Leu Lys Phe Tyr Ser Asn Asp Glu Tyr 
65                  70                  75                  80  

Ser Val Pro Asp Ser Leu Leu Phe Asn Lys Met Leu His Glu Gln Gln 
                85                  90                  95      

Leu Asn Gly Phe Lys Lys Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn 
            100                 105                 110         

Gly Lys Pro Val Tyr Lys Val Asp Tyr Lys Leu Asp Gly Gln Glu Pro 
        115                 120                 125             

Arg Arg Val Tyr Ser Val Thr Thr Lys Ile Ala Thr Gln Asp Asp Val 
    130                 135                 140                 

Asp Asn Ser Pro Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu 
145                 150                 155                 160 

Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp 
                165                 170                 175     

Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Lys Glu Val 
            180                 185                 190         

Gln Asn Asn Ile Glu Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
        195                 200                 205             

His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu 
    210                 215                 220                 

Leu Glu Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Ala Gln 
225                 230                 235                 240 

Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
                245                 250                 255     
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Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
            260                 265                 270         

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
        275                 280                 285             

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
    290                 295                 300                 

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala 
305                 310                 315                 320 

Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile 
                325                 330                 335     

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp 
            340                 345                 350         

Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr 
        355                 360                 365             

Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn 
    370                 375                 380                 

Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys 
385                 390                 395                 400 

Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
                405                 410                 415     

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
            420                 425                 430         

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
        435                 440                 445             

Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn 
    450                 455                 460                 

Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser 
465                 470                 475                 480 

Ser Asp Ile Lys Thr Leu Ala Lys Val Ser Ala Ala Asn Thr Asp Arg 
                485                 490                 495     

Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr 
            500                 505                 510         

Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu 
        515                 520                 525             
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Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp 
    530                 535                 540                 

Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala 
545                 550                 555                 560 

Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp 
                565                 570                 575     

Gly Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe 
            580                 585                 590         

Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala 
        595                 600                 605             

Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys 
    610                 615                 620                 

Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val 
625                 630                 635                 640 

Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala 
                645                 650                 655     

Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile 
            660                 665                 670         

Gly Val Asn Tyr Glu Phe 
        675             

<210>  22
<211>  613
<212>  PRT
<213>  Moraxella catarrhalis

<400>  22

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ser Arg 
            20                  25                  30          

Asp Arg Ser Leu Glu Asp Ile Gln Asp Ser Ile Ser Lys Leu Val Gln 
        35                  40                  45              

Asp Asp Ile Asn Thr Leu Lys Gln Asp Gln Gln Lys Met Asn Lys Tyr 
    50                  55                  60                  

Leu Leu Leu Asn Gln Leu Ala Asn Thr Leu Ile Thr Asp Glu Leu Asn 
65                  70                  75                  80  

Asn Asn Val Ile Lys Asn Thr Asn Ser Ile Glu Ala Leu Gly Asp Glu 
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                85                  90                  95      

Ile Gly Trp Leu Glu Asn Asp Ile Ala Asp Leu Glu Glu Gly Val Glu 
            100                 105                 110         

Glu Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Glu Glu His 
        115                 120                 125             

Asp Arg Leu Ile Ala Gln Asn Gln Ala Asp Ile Gln Thr Leu Glu Asn 
    130                 135                 140                 

Asn Val Val Glu Glu Leu Phe Asn Leu Ser Gly Arg Leu Ile Asp Gln 
145                 150                 155                 160 

Glu Ala Asp Ile Ala Lys Asn Asn Ala Ser Ile Glu Glu Leu Tyr Asp 
                165                 170                 175     

Phe Asp Asn Glu Val Ala Glu Arg Ile Gly Glu Ile His Ala Tyr Thr 
            180                 185                 190         

Glu Glu Val Asn Lys Thr Leu Glu Asn Leu Ile Thr Asn Ser Val Lys 
        195                 200                 205             

Asn Thr Asp Asn Ile Asp Lys Asn Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn His Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Asn Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala 
            260                 265                 270         

Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu 
        275                 280                 285             

Leu Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser 
    290                 295                 300                 

Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln 
305                 310                 315                 320 

Lys Ala Asp Ile Ala Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Ala 
                325                 330                 335     

Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile 
            340                 345                 350         

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp 
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        355                 360                 365             

Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr 
    370                 375                 380                 

Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn 
385                 390                 395                 400 

Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr 
                405                 410                 415     

Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu 
            420                 425                 430         

Ala Lys Ala Ser Ala Ala Asn Thr Asn Arg Ile Ala Thr Ala Glu Leu 
        435                 440                 445             

Gly Ile Ala Glu Asn Lys Lys Asp Ala Gln Ile Ala Lys Ala Gln Ala 
    450                 455                 460                 

Asn Ala Asn Lys Thr Ala Ile Asp Glu Asn Lys Ala Ser Ala Asp Thr 
465                 470                 475                 480 

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
                485                 490                 495     

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly 
            500                 505                 510         

Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe Asp 
        515                 520                 525             

Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala 
    530                 535                 540                 

Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe 
545                 550                 555                 560 

Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala 
                565                 570                 575     

Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly 
            580                 585                 590         

Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly 
        595                 600                 605             

Val Asn Tyr Glu Phe 
    610             

<210>  23
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<211>  589
<212>  PRT
<213>  Moraxella catarrhalis

<400>  23

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Thr 
            20                  25                  30          

Asn Lys Asp Ile Thr Leu Glu Asp Val Leu Lys Ser Ile Glu Glu Ile 
        35                  40                  45              

Asp Pro Tyr Glu Leu Arg Asp Tyr Ile Glu Tyr Pro Thr Ala Ile Glu 
    50                  55                  60                  

Arg Phe Leu Leu Leu Ser Gln Tyr Gly Asn Thr Leu Thr Leu Glu Glu 
65                  70                  75                  80  

Phe Asp Asn Asp Ile Glu Leu Leu Asp Gln Asp Val Glu Asp Leu Glu 
                85                  90                  95      

Glu Ser Val Thr Glu Leu Ala Lys Asn Gln Asn Ser Leu Ile Glu Gln 
            100                 105                 110         

Gly Glu Ala Ile Lys Glu Asp Leu Gln Gly Leu Ala Asp Phe Val Glu 
        115                 120                 125             

Arg Gln Glu Asp Lys Ile Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn 
    130                 135                 140                 

Thr Gln Arg Asn Leu Val Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp 
145                 150                 155                 160 

Ala Ile Ala Lys Asn Asn Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly 
                165                 170                 175     

His Glu Val Ala Lys Ser Ile Gly Glu Ile His Ala His Asn Glu Ala 
            180                 185                 190         

Gln Asn Glu Thr Leu Lys Asp Leu Ile Thr Asn Ser Val Lys Asn Thr 
        195                 200                 205             

Asp Asn Ile Thr Lys Asn Lys Ala Asp Ile Gln Ala Leu Glu Ser Asn 
    210                 215                 220                 

Val Glu Lys Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys 
225                 230                 235                 240 

Ala Asp Ile Asp Asn Asn Ile Asn Asn Ile His Glu Leu Ala Gln Gln 
                245                 250                 255     
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Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu 
            260                 265                 270         

Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ser Asp 
        275                 280                 285             

Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu 
    290                 295                 300                 

Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu 
305                 310                 315                 320 

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala 
                325                 330                 335     

Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile 
            340                 345                 350         

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys 
        355                 360                 365             

Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala 
    370                 375                 380                 

Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala 
385                 390                 395                 400 

Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp 
                405                 410                 415     

Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys 
            420                 425                 430         

Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp 
        435                 440                 445             

Ala Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala 
    450                 455                 460                 

Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr 
465                 470                 475                 480 

Asp Leu Gly Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu 
                485                 490                 495     

Asp Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser 
            500                 505                 510         

Lys Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe 
        515                 520                 525             
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Gln Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly 
    530                 535                 540                 

Tyr Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn 
545                 550                 555                 560 

Pro Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn 
                565                 570                 575     

Lys Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
            580                 585                 

<210>  24
<211>  684
<212>  PRT
<213>  Moraxella catarrhalis

<400>  24

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Met Val Gly Leu Gly Met Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Lys Ser Pro Lys Thr Glu Ile Phe Leu Pro Asn Leu Phe Asp Asn Asp 
        35                  40                  45              

Asn Thr Glu Leu Thr Asp Pro Leu Tyr His Asn Met Ile Leu Gly Asn 
    50                  55                  60                  

Thr Ala Leu Leu Thr Gln Glu Asn Gln Tyr Lys Phe Tyr Ala Asp Asp 
65                  70                  75                  80  

Gly Asn Gly Val Pro Asp Ser Leu Leu Phe Asn Lys Ile Leu His Asp 
                85                  90                  95      

Gln Leu Leu His Gly Phe Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp 
            100                 105                 110         

Glu Asn Gly Lys Pro Val Tyr Lys Leu Asp Ser Ile Val Glu Gln Gly 
        115                 120                 125             

Lys Thr Lys Thr Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Ala Asp 
    130                 135                 140                 

Asp Val Asn Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly 
                165                 170                 175     
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Asp Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Arg Glu 
            180                 185                 190         

Val Gln Asn Asn Ile Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp 
        195                 200                 205             

Gln His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Lys Asp 
    210                 215                 220                 

Leu Leu Asp Leu Ser Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala 
225                 230                 235                 240 

Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln 
                245                 250                 255     

Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
            260                 265                 270         

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile 
        275                 280                 285             

Lys Thr Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly 
    290                 295                 300                 

His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu 
305                 310                 315                 320 

Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile 
                325                 330                 335     

Asp Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu 
            340                 345                 350         

Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
        355                 360                 365             

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
    370                 375                 380                 

Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln 
385                 390                 395                 400 

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
                405                 410                 415     

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
            420                 425                 430         

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
        435                 440                 445             
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Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn 
    450                 455                 460                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
465                 470                 475                 480 

Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile 
                485                 490                 495     

Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys 
            500                 505                 510         

Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile 
        515                 520                 525             

Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr 
    530                 535                 540                 

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
545                 550                 555                 560 

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly 
                565                 570                 575     

Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Leu Asp 
            580                 585                 590         

Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys 
        595                 600                 605             

Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln 
    610                 615                 620                 

Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr 
625                 630                 635                 640 

Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro 
                645                 650                 655     

Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys 
            660                 665                 670         

Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680                 

<210>  25
<211>  650
<212>  PRT
<213>  Moraxella catarrhalis

<400>  25
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Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Gln Lys Thr Lys Thr Glu Val Phe Leu Pro Asn Leu Phe Tyr Asn Asp 
        35                  40                  45              

Tyr Ile Glu Glu Thr Asp Leu Leu Tyr His Asn Met Ile Leu Gly Asp 
    50                  55                  60                  

Thr Ala Ala Leu Val Asp Arg Gln Asn Tyr Ser Asn Ser Gln Leu Lys 
65                  70                  75                  80  

Phe Tyr Ser Asn Asp Glu Glu Ser Val Pro Asp Ser Leu Leu Phe Ser 
                85                  90                  95      

Lys Met Leu Asn Asn Gln Gln Leu Asn Gly Phe Lys Ala Gly Asp Ile 
            100                 105                 110         

Ile Ile Pro Val Asp Ala Asn Gly Gln Val Ile Tyr Gln Lys Asp Thr 
        115                 120                 125             

Arg Val Glu Gly Gly Lys Thr Arg Thr Val Leu Ser Val Thr Thr Lys 
    130                 135                 140                 

Ile Ala Thr Gln Gln Asp Val Asp Ser Ala Tyr Ser Arg Gly Ile Gln 
145                 150                 155                 160 

Gly Lys Val Asn Asp Leu Asp Asp Glu Met Asn Phe Leu Asn His Asp 
                165                 170                 175     

Ile Thr Ser Leu Tyr Asp Val Thr Ala Asn Gln Gln Asp Asp Ile Lys 
            180                 185                 190         

Gly Leu Lys Lys Gly Val Lys Asp Leu Lys Lys Gly Val Lys Gly Leu 
        195                 200                 205             

Asn Lys Glu Leu Lys Glu Leu Asp Lys Glu Val Gly Val Leu Ser Arg 
    210                 215                 220                 

Asp Ile Gly Ser Leu Asn Asp Asp Val Ala Gln Asn Asn Glu Ser Ile 
225                 230                 235                 240 

Glu Asp Leu Tyr Asp Phe Ser Gln Glu Val Ala Asp Ser Ile Gly Glu 
                245                 250                 255     

Ile His Ala His Asn Lys Ala Gln Asn Glu Thr Leu Gln Asp Leu Ile 
            260                 265                 270         
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Thr Asn Ser Val Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala Asp 
        275                 280                 285             

Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu Ser 
    290                 295                 300                 

Gly Arg Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr 
305                 310                 315                 320 

Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu 
                325                 330                 335     

Ile Asp Gln Lys Ala Asp Ile Ala Lys Asn Gln Ala Asp Ile Ala Gln 
            340                 345                 350         

Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
        355                 360                 365             

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
    370                 375                 380                 

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
385                 390                 395                 400 

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
                405                 410                 415     

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
            420                 425                 430         

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
        435                 440                 445             

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
    450                 455                 460                 

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
465                 470                 475                 480 

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
                485                 490                 495     

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Glu Asn Lys 
            500                 505                 510         

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
        515                 520                 525             

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
    530                 535                 540                 
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Thr Lys Val Asp Gly Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys 
545                 550                 555                 560 

Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu 
                565                 570                 575     

Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr 
            580                 585                 590         

Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser 
        595                 600                 605             

Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu 
    610                 615                 620                 

Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly 
625                 630                 635                 640 

Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
                645                 650 

<210>  26
<211>  616
<212>  PRT
<213>  Moraxella catarrhalis

<400>  26

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Val Ser Thr Thr Asn Ala Gln Ala Gln 
            20                  25                  30          

Ser Arg Ser Leu Asp Gln Ile Gln Thr Lys Leu Ala Asp Leu Ala Gly 
        35                  40                  45              

Lys Ile Ala Ala Gly Lys Asn Gly Gly Gly Gln Asn Asn Gln Asn Asn 
    50                  55                  60                  

Gln Asn Asp Ile Asn Lys Tyr Leu Phe Leu Ser Gln Tyr Ala Asn Ile 
65                  70                  75                  80  

Leu Thr Met Glu Glu Leu Asn Asn Asn Val Val Lys Asn Ser Ser Ser 
                85                  90                  95      

Ile Glu Thr Leu Glu Thr Asp Phe Gly Trp Leu Glu Asn Asp Val Ala 
            100                 105                 110         

Asp Leu Glu Asp Gly Val Glu Glu Leu Thr Lys Asn Gln Asn Thr Leu 
        115                 120                 125             

Ile Glu Lys Asp Glu Glu His Asp Arg Leu Ile Ala Gln Asn Gln Ala 

Page 64



VR65032WO-seql-000001.txt
    130                 135                 140                 

Asp Ile Gln Thr Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu 
145                 150                 155                 160 

Ser Asp Arg Leu Ile Asp Gln Lys Ala Asp Ile Ala Lys Asn Gln Ala 
                165                 170                 175     

Asp Ile Ala Gln Asn Asn Glu Ser Ile Glu Glu Leu Tyr Asp Phe Asp 
            180                 185                 190         

Asn Glu Val Ala Glu Lys Ile Gly Glu Ile His Ala Tyr Thr Glu Glu 
        195                 200                 205             

Val Asn Lys Thr Leu Gln Asp Leu Ile Thr Asn Ser Val Lys Asn Thr 
    210                 215                 220                 

Asp Asn Ile Asp Lys Asn Lys Ala Asp Ile Asp Asn Asn Ile Asn His 
225                 230                 235                 240 

Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys 
                245                 250                 255     

Thr Leu Lys Asn Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His 
            260                 265                 270         

Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Thr Leu Glu 
        275                 280                 285             

Asn Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile Asp 
    290                 295                 300                 

Gln Lys Ala Asp Ile Ala Lys Asn Gln Ala Asp Ile Ala Gln Asn Gln 
305                 310                 315                 320 

Thr Asp Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Gln Tyr 
                325                 330                 335     

Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
            340                 345                 350         

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
        355                 360                 365             

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
    370                 375                 380                 

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile 
385                 390                 395                 400 

Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
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                405                 410                 415     

His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr 
            420                 425                 430         

Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr 
        435                 440                 445             

Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp 
    450                 455                 460                 

Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Glu Asn Lys Ala Ser 
465                 470                 475                 480 

Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly 
                485                 490                 495     

Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys 
            500                 505                 510         

Val Asp Gly Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn 
        515                 520                 525             

Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly 
    530                 535                 540                 

Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val 
545                 550                 555                 560 

Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser 
                565                 570                 575     

Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe 
            580                 585                 590         

Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr 
        595                 600                 605             

Asn Ile Gly Val Asn Tyr Glu Phe 
    610                 615     

<210>  27
<211>  668
<212>  PRT
<213>  Moraxella catarrhalis

<400>  27

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Thr Ala Ser Thr Ala Asn Ala Gln Val Ala 
            20                  25                  30          
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Ser Pro Ala Asn Gln Lys Ile Gln Gln Lys Ile Lys Lys Val Arg Lys 
        35                  40                  45              

Glu Leu Arg Gln Asp Ile Lys Ser Leu Arg Asn Asp Ile Asp Ser Asn 
    50                  55                  60                  

Thr Ala Asp Ile Gly Ser Leu Asn Asp Asp Val Ala Asp Asn Gln Asp 
65                  70                  75                  80  

Asp Ile Leu Asp Asn Gln Ala Asp Ile Ala Lys Asn Gln Asp Asp Ile 
                85                  90                  95      

Glu Lys Asn Gln Ala Asp Ile Lys Glu Leu Asp Lys Glu Val Gly Val 
            100                 105                 110         

Leu Ser Arg Glu Ile Gly Ser Leu Asn Asp Asp Ile Ala Asp Asn Tyr 
        115                 120                 125             

Thr Asp Ile Ile Asp Asn Tyr Thr Asp Ile Ile Asp Asn Gln Ala Asn 
    130                 135                 140                 

Ile Ala Lys Asn Gln Asp Asp Ile Glu Lys Asn Gln Ala Asp Ile Lys 
145                 150                 155                 160 

Glu Leu Asp Lys Glu Val Gly Val Leu Ser Arg Glu Ile Gly Ser Leu 
                165                 170                 175     

Asn Asp Asp Val Ala Asp Asn Gln Asp Asp Ile Ala Lys Asn Gln Ala 
            180                 185                 190         

Asp Ile Gln Thr Leu Glu Asn Asn Val Glu Glu Gly Leu Leu Glu Leu 
        195                 200                 205             

Ser Gly His Leu Leu Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn 
    210                 215                 220                 

Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile 
225                 230                 235                 240 

Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly 
                245                 250                 255     

His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn Ile 
            260                 265                 270         

Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Glu 
        275                 280                 285             

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
    290                 295                 300                 
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Gln Asn Ile Ala Lys Asn Ser Asn Arg Ile Lys Ala Leu Glu Ser Asn 
305                 310                 315                 320 

Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys 
                325                 330                 335     

Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser Asn Val Glu Glu 
            340                 345                 350         

Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Ile 
        355                 360                 365             

Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu 
    370                 375                 380                 

Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn 
385                 390                 395                 400 

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr 
                405                 410                 415     

Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp 
            420                 425                 430         

Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn 
        435                 440                 445             

Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln 
    450                 455                 460                 

Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser 
465                 470                 475                 480 

Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala 
                485                 490                 495     

Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp 
            500                 505                 510         

Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala 
        515                 520                 525             

Asn Lys Val Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile 
    530                 535                 540                 

Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp 
545                 550                 555                 560 

Leu Gly Thr Lys Val Asp Ala Phe Asp Ser Arg Val Thr Ala Leu Asp 
                565                 570                 575     
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Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys 
            580                 585                 590         

Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln 
        595                 600                 605             

Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr 
    610                 615                 620                 

Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro 
625                 630                 635                 640 

Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys 
                645                 650                 655     

Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
            660                 665             

<210>  28
<211>  674
<212>  PRT
<213>  Moraxella catarrhalis

<400>  28

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Val Gly Leu Gly Ala Thr Ser Thr Val Asn Ala Gln Val Val 
            20                  25                  30          

Glu Gln Phe Phe Pro Asn Ile Phe Phe Asn Glu Asn His Asp Glu Leu 
        35                  40                  45              

Asp Asp Ala Tyr His Asn Met Ile Leu Gly Asp Thr Ala Ile Val Ser 
    50                  55                  60                  

Asn Ser Gln Asp Asn Ser Thr Gln Leu Lys Phe Tyr Ser Asn Asp Glu 
65                  70                  75                  80  

Asp Ser Val Pro Asp Ser Leu Leu Phe Ser Lys Leu Leu His Glu Gln 
                85                  90                  95      

Gln Leu Asn Gly Phe Lys Ala Gly Asp Thr Ile Ile Pro Leu Asp Lys 
            100                 105                 110         

Asp Gly Lys Pro Val Tyr Thr Lys Asp Thr Arg Thr Lys Asp Gly Lys 
        115                 120                 125             

Val Glu Thr Val Tyr Ser Val Thr Thr Lys Ile Ala Thr Gln Asp Asp 
    130                 135                 140                 
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Val Glu Gln Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Asp Ile Asn Arg Glu Val Asn Glu Tyr Leu Lys Ala Thr His 
                165                 170                 175     

Asp Tyr Asn Glu Arg Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
            180                 185                 190         

Ser Ser Ala Asn Thr Asp Arg Ile Asp Thr Ala Glu Glu Arg Ile Asp 
        195                 200                 205             

Lys Asn Glu Tyr Asp Ile Lys Ala Leu Glu Ser Asn Val Glu Glu Gly 
    210                 215                 220                 

Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr 
225                 230                 235                 240 

Lys Asp Ile Lys Ala Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Glu 
                245                 250                 255     

Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile 
            260                 265                 270         

Lys Ala Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly 
        275                 280                 285             

Arg Leu Ile Asp Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile 
    290                 295                 300                 

Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln 
305                 310                 315                 320 

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
                325                 330                 335     

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
            340                 345                 350         

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
        355                 360                 365             

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
    370                 375                 380                 

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
385                 390                 395                 400 

Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn 
                405                 410                 415     
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Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala 
            420                 425                 430         

Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln 
        435                 440                 445             

Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln 
    450                 455                 460                 

Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala 
465                 470                 475                 480 

Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser 
                485                 490                 495     

Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys 
            500                 505                 510         

Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn 
        515                 520                 525             

Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr 
    530                 535                 540                 

Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu 
545                 550                 555                 560 

Gly Thr Lys Val Asp Gly Phe Asp Gly Arg Val Thr Ala Leu Asp Thr 
                565                 570                 575     

Lys Val Asn Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly Arg Ile 
            580                 585                 590         

Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln Ala Ala 
        595                 600                 605             

Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr 
    610                 615                 620                 

Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile Gly Ala 
625                 630                 635                 640 

Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile 
                645                 650                 655     

Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr 
            660                 665                 670         

Glu Phe 
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<210>  29
<211>  613
<212>  PRT
<213>  Moraxella catarrhalis

<400>  29

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ser Arg 
            20                  25                  30          

Asp Arg Ser Leu Glu Asp Ile Gln Asp Ser Ile Ser Lys Leu Val Gln 
        35                  40                  45              

Asp Asp Ile Asp Thr Leu Lys Gln Asp Gln Gln Lys Met Asn Lys Tyr 
    50                  55                  60                  

Leu Leu Leu Asn Gln Leu Ala Asn Thr Leu Ile Thr Asp Glu Leu Asn 
65                  70                  75                  80  

Asn Asn Val Ile Lys Asn Thr Asn Ser Ile Glu Ala Leu Gly Asp Glu 
                85                  90                  95      

Ile Gly Trp Leu Glu Asn Asp Ile Ala Asp Leu Glu Glu Gly Val Glu 
            100                 105                 110         

Glu Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Glu Glu His 
        115                 120                 125             

Asp Arg Leu Ile Ala Gln Asn Gln Ala Asp Ile Gln Thr Leu Glu Asn 
    130                 135                 140                 

Asn Val Val Glu Glu Leu Phe Asn Leu Ser Gly Arg Leu Ile Asp Gln 
145                 150                 155                 160 

Glu Ala Asp Ile Ala Lys Asn Asn Ala Ser Ile Glu Glu Leu Tyr Asp 
                165                 170                 175     

Phe Asp Asn Glu Val Ala Glu Arg Ile Gly Glu Ile His Ala Tyr Thr 
            180                 185                 190         

Glu Glu Val Asn Lys Thr Leu Glu Asn Leu Ile Thr Asn Ser Val Lys 
        195                 200                 205             

Asn Thr Asp Asn Ile Asp Lys Asn Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn His Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 
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Ile Lys Thr Leu Lys Asn Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala 
            260                 265                 270         

Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu 
        275                 280                 285             

Leu Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser 
    290                 295                 300                 

Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln 
305                 310                 315                 320 

Lys Ala Asp Ile Ala Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Ala 
                325                 330                 335     

Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile 
            340                 345                 350         

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp 
        355                 360                 365             

Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr 
    370                 375                 380                 

Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn 
385                 390                 395                 400 

Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr 
                405                 410                 415     

Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu 
            420                 425                 430         

Ala Lys Ala Ser Ala Ala Asn Thr Asn Arg Ile Ala Thr Ala Glu Leu 
        435                 440                 445             

Gly Ile Ala Glu Asn Lys Lys Asp Ala Gln Ile Ala Lys Ala Gln Ala 
    450                 455                 460                 

Asn Ala Asn Lys Thr Ala Ile Asp Glu Asn Lys Ala Ser Ala Asp Thr 
465                 470                 475                 480 

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
                485                 490                 495     

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly 
            500                 505                 510         
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Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe Asp 
        515                 520                 525             

Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala 
    530                 535                 540                 

Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe 
545                 550                 555                 560 

Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala 
                565                 570                 575     

Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly 
            580                 585                 590         

Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly 
        595                 600                 605             

Val Asn Tyr Glu Phe 
    610             

<210>  30
<211>  576
<212>  PRT
<213>  Moraxella catarrhalis

<400>  30

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Val Gly Leu Gly Ala Thr Ser Thr Val Asn Ala Gln Val Val 
            20                  25                  30          

Glu Gln Phe Phe Pro Asn Ile Phe Phe Asn Glu Asn His Asp Glu Leu 
        35                  40                  45              

Asp Asp Ala Tyr His Asn Met Ile Leu Gly Asp Thr Ala Ile Val Ser 
    50                  55                  60                  

Asn Ser Gln Asp Asn Ser Thr Gln Leu Lys Phe Tyr Ser Asn Asp Glu 
65                  70                  75                  80  

Asp Ser Val Pro Asp Ser Leu Leu Phe Ser Lys Leu Leu His Glu Gln 
                85                  90                  95      

Gln Leu Asn Gly Phe Lys Ala Gly Asp Thr Ile Ile Pro Leu Asp Lys 
            100                 105                 110         

Asp Gly Lys Pro Val Tyr Thr Lys Asp Thr Arg Thr Lys Asp Gly Lys 
        115                 120                 125             

Val Glu Thr Val Tyr Ser Val Thr Thr Lys Ile Ala Thr Gln Asp Asp 
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    130                 135                 140                 

Val Glu Gln Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Asp Ile Asn Arg Glu Val Asn Glu Tyr Leu Lys Ala Thr His 
                165                 170                 175     

Asp Tyr Asn Glu Arg Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
            180                 185                 190         

Ser Ser Ala Asn Thr Asp Arg Ile Asp Thr Ala Glu Glu Arg Ile Asp 
        195                 200                 205             

Lys Asn Glu Tyr Asp Ile Lys Ala Leu Glu Ser Asn Val Glu Glu Gly 
    210                 215                 220                 

Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr 
225                 230                 235                 240 

Lys Asp Ile Lys Ala Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Glu 
                245                 250                 255     

Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile 
            260                 265                 270         

Lys Ala Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly 
        275                 280                 285             

Arg Leu Leu Asp Gln Lys Ala Asp Ile Ala Lys Asn Gln Ala Asp Ile 
    290                 295                 300                 

Ala Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu 
305                 310                 315                 320 

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
                325                 330                 335     

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
            340                 345                 350         

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
        355                 360                 365             

Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
    370                 375                 380                 

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
385                 390                 395                 400 

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
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                405                 410                 415     

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
            420                 425                 430         

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
        435                 440                 445             

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr 
    450                 455                 460                 

Lys Val Asp Gly Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val 
465                 470                 475                 480 

Asn Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala 
                485                 490                 495     

Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser 
            500                 505                 510         

Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala 
        515                 520                 525             

Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr 
    530                 535                 540                 

Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr 
545                 550                 555                 560 

Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
                565                 570                 575     

<210>  31
<211>  684
<212>  PRT
<213>  Moraxella catarrhalis

<400>  31

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Met Val Gly Leu Gly Met Ala Ser Thr Ala Asn Ala Gln Gln Gln 
            20                  25                  30          

Lys Ser Pro Lys Thr Glu Ile Phe Leu Pro Asn Leu Phe Asp Asn Asp 
        35                  40                  45              

Asn Thr Glu Leu Thr Asp Pro Leu Tyr His Asn Met Ile Leu Gly Asn 
    50                  55                  60                  

Thr Ala Leu Leu Thr Gln Glu Asn Gln Tyr Lys Phe Tyr Ala Asp Asp 
65                  70                  75                  80  
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Gly Asn Gly Val Pro Asp Ser Leu Leu Phe Asn Lys Ile Leu His Asp 
                85                  90                  95      

Gln Leu Leu His Gly Phe Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp 
            100                 105                 110         

Glu Asn Gly Lys Pro Val Tyr Lys Leu Asp Ser Ile Val Glu Gln Gly 
        115                 120                 125             

Lys Thr Lys Thr Val Tyr Ser Val Thr Thr Lys Thr Ala Thr Ala Asp 
    130                 135                 140                 

Asp Val Asn Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Glu Ala Asn Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly 
                165                 170                 175     

Asp Lys Ile Phe Ala Asn Glu Glu Ser Val Gln Tyr Leu Asn Arg Glu 
            180                 185                 190         

Val Gln Asn Asn Ile Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp 
        195                 200                 205             

Gln His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Lys Asp 
    210                 215                 220                 

Leu Leu Asp Leu Ser Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala 
225                 230                 235                 240 

Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln 
                245                 250                 255     

Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
            260                 265                 270         

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile 
        275                 280                 285             

Lys Thr Leu Glu Asn Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly 
    290                 295                 300                 

His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu 
305                 310                 315                 320 

Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile 
                325                 330                 335     

Asp Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu 
            340                 345                 350         
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Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu 
        355                 360                 365             

Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile 
    370                 375                 380                 

Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln 
385                 390                 395                 400 

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
                405                 410                 415     

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
            420                 425                 430         

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
        435                 440                 445             

Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn 
    450                 455                 460                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
465                 470                 475                 480 

Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile 
                485                 490                 495     

Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys 
            500                 505                 510         

Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile 
        515                 520                 525             

Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr 
    530                 535                 540                 

Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile 
545                 550                 555                 560 

Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly 
                565                 570                 575     

Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Leu Asp 
            580                 585                 590         

Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys 
        595                 600                 605             

Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln 
    610                 615                 620                 
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Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr 
625                 630                 635                 640 

Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro 
                645                 650                 655     

Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys 
            660                 665                 670         

Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680                 

<210>  32
<211>  686
<212>  PRT
<213>  Moraxella catarrhalis

<400>  32

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Thr 
            20                  25                  30          

Glu Thr Phe Leu Pro Asn Leu Phe Asp Asn Asp Tyr Thr Glu Thr Thr 
        35                  40                  45              

Asp Pro Leu Tyr His Gly Met Ile Leu Gly Asn Thr Ala Ile Thr Gln 
    50                  55                  60                  

Asp Thr Gln Tyr Lys Phe Tyr Ala Glu Asn Gly Asn Glu Val Pro Asp 
65                  70                  75                  80  

Ser Leu Phe Phe Asn Lys Ile Leu His Asp Gln Gln Leu Asn Gly Phe 
                85                  90                  95      

Lys Glu Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn Gly Lys Pro Val 
            100                 105                 110         

Tyr Lys Leu Asp Glu Ile Thr Glu Asn Gly Val Lys Arg Lys Val Tyr 
        115                 120                 125             

Ser Val Thr Thr Lys Thr Ala Thr Arg Glu Asp Val Glu Gln Ser Ala 
    130                 135                 140                 

Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu Tyr Glu Ala Asn 
145                 150                 155                 160 

Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp Lys Ile Phe Ala 
                165                 170                 175     
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Asn Glu Glu Ser Val Gln Tyr Leu Asn Lys Glu Val Gln Asn Asn Ile 
            180                 185                 190         

Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
        195                 200                 205             

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
    210                 215                 220                 

Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala Gln Asn Gln Thr Asp 
225                 230                 235                 240 

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
                245                 250                 255     

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
            260                 265                 270         

Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile Lys Thr Leu Glu Asn 
        275                 280                 285             

Asn Ile Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln 
    290                 295                 300                 

Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser Asn Val Glu 
305                 310                 315                 320 

Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Leu Asp Gln Lys Ala Asp 
                325                 330                 335     

Ile Ala Lys Asn Gln Ala Asp Ile Ala Gln Asn Gln Thr Asp Ile Gln 
            340                 345                 350         

Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln 
        355                 360                 365             

Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln 
    370                 375                 380                 

Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala 
385                 390                 395                 400 

Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
                405                 410                 415     

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
            420                 425                 430         

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
        435                 440                 445             
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Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala 
    450                 455                 460                 

Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His 
465                 470                 475                 480 

Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp 
                485                 490                 495     

Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu 
            500                 505                 510         

Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys 
        515                 520                 525             

Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala 
    530                 535                 540                 

Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn 
545                 550                 555                 560 

Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val 
                565                 570                 575     

Asp Gly Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala 
            580                 585                 590         

Leu Asp Thr Lys Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp 
        595                 600                 605             

Ser Lys Val Glu Asn Gly Met Ala Ala Gln Ala Ala Leu Ser Gly Leu 
    610                 615                 620                 

Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly 
625                 630                 635                 640 

Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile Gly Ala Gly Tyr Arg Val 
                645                 650                 655     

Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly 
            660                 665                 670         

Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val Asn Tyr Glu Phe 
        675                 680                 685     

<210>  33
<211>  630
<212>  PRT
<213>  Moraxella catarrhalis

<400>  33
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Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Lys 
            20                  25                  30          

Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys Lys Ile Asp 
        35                  40                  45              

Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala Leu Glu Lys 
    50                  55                  60                  

Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu Glu Glu Leu 
65                  70                  75                  80  

Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp Asn Gln Asn 
                85                  90                  95      

Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr Lys Asn Gln 
            100                 105                 110         

Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp Leu Gln Gly 
        115                 120                 125             

Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu Gln Asn Glu 
    130                 135                 140                 

Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn Gly Phe Glu 
145                 150                 155                 160 

Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu Ser Ile Glu 
                165                 170                 175     

Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile Gly Glu Ile 
            180                 185                 190         

His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly Leu Ile Thr 
        195                 200                 205             

Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala Asp Ile 
    210                 215                 220                 

Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu Ser Gly 
225                 230                 235                 240 

Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn Asn Ile 
                245                 250                 255     

Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr 
            260                 265                 270         
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Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu 
        275                 280                 285             

Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp 
    290                 295                 300                 

Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr 
305                 310                 315                 320 

Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn 
                325                 330                 335     

Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys 
            340                 345                 350         

Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
        355                 360                 365             

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
    370                 375                 380                 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
385                 390                 395                 400 

Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn 
                405                 410                 415     

Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser 
            420                 425                 430         

Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg 
        435                 440                 445             

Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr 
    450                 455                 460                 

Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu 
465                 470                 475                 480 

Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp 
                485                 490                 495     

Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala 
            500                 505                 510         

Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp 
        515                 520                 525             

Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe 
    530                 535                 540                 
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Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala 
545                 550                 555                 560 

Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys 
                565                 570                 575     

Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val 
            580                 585                 590         

Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala 
        595                 600                 605             

Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile 
    610                 615                 620                 

Gly Val Asn Tyr Glu Phe 
625                 630 

<210>  34
<211>  616
<212>  PRT
<213>  Moraxella catarrhalis

<400>  34

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Gln 
            20                  25                  30          

Asp Arg Ser Leu Glu Gln Ile Gln Asp Lys Leu Ala Asn Leu Val Glu 
        35                  40                  45              

Lys Ile Glu Gln Ala Lys Ser Gln Asn Gly Gln Ser Gln Lys Asp Ile 
    50                  55                  60                  

Asn Gln Tyr Leu Leu Leu Ser Gln Tyr Ala Asn Val Leu Thr Met Glu 
65                  70                  75                  80  

Glu Leu Asn Asn Asn Val Val Lys Asn Ser Ser Ser Ile Glu Thr Leu 
                85                  90                  95      

Asp Asn Asp Ile Ala Trp Leu Asn Asp Asp Leu Ile Asp Leu Asp Lys 
            100                 105                 110         

Glu Val Gly Val Leu Ser Arg Asp Ile Gly Ser Leu His Asp Asp Val 
        115                 120                 125             

Ala Gln Asn Gln Ala Asp Ile Lys Thr Leu Lys Asn Asn Val Val Glu 
    130                 135                 140                 

Glu Leu Phe Asn Leu Ser Asp Arg Leu Ile Asp Gln Glu Ala Asp Ile 
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145                 150                 155                 160 

Ala Gln Asn Asn Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly Arg Glu 
                165                 170                 175     

Val Ala Glu Ser Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn 
            180                 185                 190         

Glu Thr Leu Lys Asp Leu Ile Thr Asn Ser Val Lys Asn Thr Asp Asn 
        195                 200                 205             

Ile Thr Lys Asn Lys Ala Asp Ile Gln Ala Leu Glu Asn Asp Val Gly 
    210                 215                 220                 

Lys Glu Leu Leu Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp 
225                 230                 235                 240 

Ile Asp Asn Asn Ile Asn His Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
                245                 250                 255     

Gln His Ser Ser Asp Ile Lys Thr Leu Lys Asn Asn Val Glu Glu Gly 
            260                 265                 270         

Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr 
        275                 280                 285             

Lys Asp Ile Lys Ala Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp 
    290                 295                 300                 

Leu Ser Gly Arg Leu Leu Asp Gln Lys Ala Asp Ile Ala Gln Asn Gln 
305                 310                 315                 320 

Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
                325                 330                 335     

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
            340                 345                 350         

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
        355                 360                 365             

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
    370                 375                 380                 

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile 
385                 390                 395                 400 

Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
                405                 410                 415     

His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr 
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            420                 425                 430         

Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr 
        435                 440                 445             

Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp 
    450                 455                 460                 

Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser 
465                 470                 475                 480 

Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly 
                485                 490                 495     

Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys 
            500                 505                 510         

Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn 
        515                 520                 525             

Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly 
    530                 535                 540                 

Met Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val 
545                 550                 555                 560 

Gly Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser 
                565                 570                 575     

Ala Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe 
            580                 585                 590         

Lys Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr 
        595                 600                 605             

Asn Ile Gly Val Asn Tyr Glu Phe 
    610                 615     

<210>  35
<211>  614
<212>  PRT
<213>  Moraxella catarrhalis

<400>  35

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Thr Ser Thr Val Asn Ala Gln Val Val 
            20                  25                  30          

Glu Gln Phe Phe Pro Asn Ile Phe Phe Asn Glu Asn His Asp Glu Leu 
        35                  40                  45              
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Asp Asp Ala Tyr His Asn Met Ile Leu Gly Asp Thr Ala Ile Val Ser 
    50                  55                  60                  

Asn Ser Gln Asp Asn Ser Thr Gln Leu Lys Phe Tyr Ser Asn Asp Glu 
65                  70                  75                  80  

Asp Ser Val Pro Asp Ser Leu Leu Phe Ser Lys Leu Leu His Glu Gln 
                85                  90                  95      

Gln Leu Asn Gly Phe Lys Ala Gly Asp Thr Ile Ile Pro Leu Asp Lys 
            100                 105                 110         

Asp Gly Lys Pro Val Tyr Thr Lys Asp Thr Arg Thr Lys Asp Gly Lys 
        115                 120                 125             

Val Glu Thr Val Tyr Ser Val Thr Thr Lys Ile Ala Thr Gln Asp Asp 
    130                 135                 140                 

Val Glu Gln Ser Ala Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp 
145                 150                 155                 160 

Leu Tyr Asp Ile Asn Arg Glu Val Asn Glu Tyr Leu Lys Ala Thr His 
                165                 170                 175     

Asp Tyr Asn Glu Arg Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
            180                 185                 190         

Ser Ser Ala Asn Thr Asp Arg Ile Asp Thr Ala Glu Glu Arg Ile Asp 
        195                 200                 205             

Lys Asn Glu Tyr Asp Ile Lys Ala Leu Glu Ser Asn Val Gly Lys Asp 
    210                 215                 220                 

Leu Leu Asp Leu Ser Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Asp 
225                 230                 235                 240 

Asn Asn Ile Asn His Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His 
                245                 250                 255     

Ser Ser Asp Ile Lys Thr Leu Lys Asn Asn Val Glu Glu Gly Leu Leu 
            260                 265                 270         

Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu Thr Lys Asp 
        275                 280                 285             

Ile Lys Thr Leu Glu Ser Asn Val Glu Glu Gly Leu Leu Asp Leu Ser 
    290                 295                 300                 

Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Ala Gln Asn Gln Ala Asn 
305                 310                 315                 320 
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Ile Gln Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
                325                 330                 335     

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
            340                 345                 350         

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
        355                 360                 365             

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
    370                 375                 380                 

Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn 
385                 390                 395                 400 

Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser 
                405                 410                 415     

Ser Asp Ile Lys Thr Leu Ala Lys Val Ser Ala Ala Asn Thr Asp Arg 
            420                 425                 430         

Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr 
        435                 440                 445             

Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu 
    450                 455                 460                 

Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp 
465                 470                 475                 480 

Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala 
                485                 490                 495     

Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp 
            500                 505                 510         

Gly Phe Asp Gly Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe 
        515                 520                 525             

Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala 
    530                 535                 540                 

Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys 
545                 550                 555                 560 

Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val 
                565                 570                 575     

Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala 
            580                 585                 590         
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Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile 
        595                 600                 605             

Gly Val Asn Tyr Glu Phe 
    610                 

<210>  36
<211>  679
<212>  PRT
<213>  Moraxella catarrhalis

<400>  36

Met Lys Thr Met Lys Leu Pro Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Met Ile Ile Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Thr Thr 
            20                  25                  30          

Glu Thr Phe Leu Pro Asn Leu Phe Asp Asn Asp Tyr Thr Glu Thr Thr 
        35                  40                  45              

Asp Pro Leu Tyr His Gly Met Ile Leu Gly Asp Thr Ala Ile Thr Gln 
    50                  55                  60                  

Asp Thr Gln Tyr Lys Phe Tyr Ala Glu Asn Gly Asn Glu Val Pro Asp 
65                  70                  75                  80  

Ser Leu Phe Phe Asn Lys Ile Leu His Asp Gln Leu Leu Asn Gly Phe 
                85                  90                  95      

Lys Ala Gly Asp Thr Ile Ile Pro Leu Asp Glu Asn Gly Lys Pro Val 
            100                 105                 110         

Tyr Lys Leu Asp Glu Arg Thr Glu Asn Gly Val Lys Arg Lys Val Tyr 
        115                 120                 125             

Ser Val Thr Thr Lys Thr Ala Thr Gln Ala Asp Val Glu Gln Ser Ala 
    130                 135                 140                 

Tyr Ser Arg Gly Ile Gln Gly Asp Ile Asp Asp Leu Tyr Glu Ala Asn 
145                 150                 155                 160 

Lys Glu Asn Val Asn Arg Leu Ile Glu His Gly Asp Lys Ile Phe Ala 
                165                 170                 175     

Asn Glu Glu Ser Val Gln Tyr Leu Asn Arg Glu Val Gln Asn Asn Ile 
            180                 185                 190         

Glu Asn Ile His Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
        195                 200                 205             
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Ile Lys Thr Leu Lys Lys Asn Val Glu Lys Asp Leu Leu Asp Leu Ser 
    210                 215                 220                 

Gly Arg Leu Ile Ala Gln Lys Glu Asp Ile Ala Gln Asn Gln Thr Asp 
225                 230                 235                 240 

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
                245                 250                 255     

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
            260                 265                 270         

Thr Gln Asn Ile Ala Lys Asn Ser Asn His Ile Lys Thr Leu Glu Asn 
        275                 280                 285             

Asn Ile Glu Glu Cys Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln 
    290                 295                 300                 

Lys Ala Asp Leu Thr Lys Asp Ile Lys Ala Leu Glu Ser Asn Val Glu 
305                 310                 315                 320 

Glu Gly Leu Leu Asp Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp 
                325                 330                 335     

Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala 
    370                 375                 380                 

Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile 
385                 390                 395                 400 

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp 
                405                 410                 415     

Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr 
            420                 425                 430         

Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn 
        435                 440                 445             

Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr 
    450                 455                 460                 

Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu 
465                 470                 475                 480 
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Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala 
                485                 490                 495     

Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu 
            500                 505                 510         

Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr Ala Asn Lys Thr 
        515                 520                 525             

Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr 
    530                 535                 540                 

Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys 
545                 550                 555                 560 

Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe Asp Gly Arg Val 
                565                 570                 575     

Thr Ala Leu Asp Thr Lys Val Asn Ala Leu Asp Thr Lys Val Asn Ala 
            580                 585                 590         

Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met 
        595                 600                 605             

Ala Ala Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly 
    610                 615                 620                 

Lys Phe Asn Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala 
625                 630                 635                 640 

Val Ala Ile Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys 
                645                 650                 655     

Ala Gly Ala Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn 
            660                 665                 670         

Ile Gly Val Asn Tyr Glu Phe 
        675                 

<210>  37
<211>  724
<212>  PRT
<213>  Moraxella catarrhalis

<400>  37

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Glu Thr 
            20                  25                  30          
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Leu Glu Glu Val Leu Glu Ser Ile Lys Gln Ile Asn Glu Gln Asp Leu 
        35                  40                  45              

Gln Asp Asp Ile Gly Tyr Asn Ser Ala Leu Asp Arg Tyr Leu Val Leu 
    50                  55                  60                  

Ser Gln Tyr Gly Asn Leu Leu Ile Ala Lys Glu Leu Asn Glu Asn Val 
65                  70                  75                  80  

Glu Lys Asn Ser Asn Ser Ile Ala Lys Asn Ser Asn Ser Ile Ala Asp 
                85                  90                  95      

Leu Glu Ala Asp Val Gly Tyr Leu Ala Glu Asn Gln Asn Thr Leu Ile 
            100                 105                 110         

Glu Gln Asn Glu Thr Ile Asn Gln Glu Leu Glu Gly Ile Thr His Glu 
        115                 120                 125             

Leu Glu Ser Phe Ile Ala Tyr Ala His Ala Gln Asp Gln Lys Asn Leu 
    130                 135                 140                 

Val Asn Glu Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn 
145                 150                 155                 160 

Asn Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu 
                165                 170                 175     

Ser Ile Gly Glu Ile His Ala Tyr Thr Glu Glu Val Asn Lys Thr Leu 
            180                 185                 190         

Glu Asn Leu Ile Thr Asn Ser Val Lys Asn Thr Asp Asn Ile Thr Lys 
        195                 200                 205             

Asn Lys Ala Asp Ile Gln Ala Leu Glu Ser Asn Val Glu Lys Glu Leu 
    210                 215                 220                 

Leu Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn 
225                 230                 235                 240 

Asn Ile Asn His Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser 
                245                 250                 255     

Ser Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu 
            260                 265                 270         

Leu Ser Gly His Leu Ile Asp Gln Lys Ser Asp Ile Ala Gln Asn Gln 
        275                 280                 285             

Thr Asp Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr 
    290                 295                 300                 
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Ala Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
305                 310                 315                 320 

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
                325                 330                 335     

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
            340                 345                 350         

Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn 
        355                 360                 365             

Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala 
    370                 375                 380                 

Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala 
385                 390                 395                 400 

Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala 
                405                 410                 415     

Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu 
            420                 425                 430         

Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln 
        435                 440                 445             

Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln 
    450                 455                 460                 

Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala 
465                 470                 475                 480 

Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
                485                 490                 495     

Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile 
            500                 505                 510         

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
        515                 520                 525             

Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr Asp Arg Ile Ala 
    530                 535                 540                 

Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn 
545                 550                 555                 560 

Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr 
                565                 570                 575     
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Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr Lys 
            580                 585                 590         

Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr 
        595                 600                 605             

Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe 
    610                 615                 620                 

Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly 
625                 630                 635                 640 

Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln 
                645                 650                 655     

Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn 
            660                 665                 670         

Ala Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile 
        675                 680                 685             

Gly Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala 
    690                 695                 700                 

Ala Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val 
705                 710                 715                 720 

Asn Tyr Glu Phe 
                

<210>  38
<211>  611
<212>  PRT
<213>  Moraxella catarrhalis

<400>  38

Met Lys Thr Met Lys Leu Leu Pro Leu Lys Ile Ala Val Thr Ser Ala 
1               5                   10                  15      

Leu Ile Val Gly Leu Gly Ala Ala Ser Thr Ala Asn Ala Gln Ala Gln 
            20                  25                  30          

Ala Arg Asp Arg Ser Leu Glu Asp Ile Gln Ala Leu Ile Gly Asn Ile 
        35                  40                  45              

Asp Val Asp Lys Ile Arg Ser Gln Lys Gln Lys Asn Pro Glu Ile Phe 
    50                  55                  60                  

Gln Tyr Leu Leu Leu Asn Gln Leu Ser Asn Thr Leu Ile Thr Asp Glu 
65                  70                  75                  80  

Leu Asn Asn Asn Val Ile Lys Asn Thr Asn Ser Ile Glu Thr Leu Asp 
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                85                  90                  95      

Asn Asp Ile Ala Trp Leu Asn Asp Asp Leu Ile Asp Leu Asp Lys Glu 
            100                 105                 110         

Val Gly Val Leu Ser Arg Asp Ile Gly Ser Leu His Asp Asp Val Ala 
        115                 120                 125             

Gln Asn Gln Ala Asp Ile Lys Thr Leu Glu Asn Asn Val Val Glu Glu 
    130                 135                 140                 

Leu Phe Asn Leu Ser Asp Arg Leu Ile Asp Gln Glu Ala Glu Ile Ala 
145                 150                 155                 160 

Gln Asn Asn Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly Arg Glu Val 
                165                 170                 175     

Ala Glu Ser Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu 
            180                 185                 190         

Thr Leu Lys Asp Leu Ile Thr Asn Ser Val Lys Asn Thr Asp Asn Ile 
        195                 200                 205             

Asp Lys Asn Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Glu Glu 
    210                 215                 220                 

Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys Ala Asp Leu 
225                 230                 235                 240 

Thr Lys Asp Ile Lys Ala Leu Glu Ser Asn Val Glu Glu Gly Leu Leu 
                245                 250                 255     

Asp Leu Ser Gly Arg Leu Leu Asp Gln Lys Ala Asp Ile Ala Lys Asn 
            260                 265                 270         

Gln Ala Asp Ile Ala Gln Asn Gln Thr Asp Ile Gln Asp Leu Ala Ala 
        275                 280                 285             

Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys Gln Thr Glu Ala Ile 
    290                 295                 300                 

Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp 
305                 310                 315                 320 

Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr 
                325                 330                 335     

Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn 
            340                 345                 350         

Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr Ala Lys 
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        355                 360                 365             

Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    370                 375                 380                 

Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile Ala Asn Asn Ile Asn 
385                 390                 395                 400 

Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile 
                405                 410                 415     

Lys Thr Leu Ala Lys Val Ser Ala Ala Asn Thr Asp Arg Ile Ala Lys 
            420                 425                 430         

Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr Leu Thr Lys Asn Gln 
        435                 440                 445             

Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp Lys Leu Ile Thr Ala 
    450                 455                 460                 

Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser Ala Asp Thr Lys Phe 
465                 470                 475                 480 

Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly Asn Ala Ile Thr Lys 
                485                 490                 495     

Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys Val Asp Gly Phe Asp 
            500                 505                 510         

Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn Ala Phe Asp Gly Arg 
        515                 520                 525             

Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly Met Ala Ala Gln Ala 
    530                 535                 540                 

Ala Leu Ser Gly Leu Phe Gln Pro Tyr Ser Val Gly Lys Phe Asn Ala 
545                 550                 555                 560 

Thr Ala Ala Leu Gly Gly Tyr Gly Ser Lys Ser Ala Val Ala Ile Gly 
                565                 570                 575     

Ala Gly Tyr Arg Val Asn Pro Asn Leu Ala Phe Lys Ala Gly Ala Ala 
            580                 585                 590         

Ile Asn Thr Ser Gly Asn Lys Lys Gly Ser Tyr Asn Ile Gly Val Asn 
        595                 600                 605             

Tyr Glu Phe 
    610     

<210>  39
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<211>  511
<212>  PRT
<213>  Moraxella catarrhalis

<400>  39

Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             

Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     
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Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
385                 390                 395                 400 

Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr 
                485                 490                 495     

Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510     

<210>  40
<211>  510
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<212>  PRT
<213>  Moraxella catarrhalis

<400>  40

Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys Lys 
1               5                   10                  15      

Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala Leu 
            20                  25                  30          

Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu Glu 
        35                  40                  45              

Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp Asn 
    50                  55                  60                  

Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr Lys 
65                  70                  75                  80  

Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp Leu 
                85                  90                  95      

Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu Gln 
            100                 105                 110         

Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn Gly 
        115                 120                 125             

Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu Ser 
    130                 135                 140                 

Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile Gly 
145                 150                 155                 160 

Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly Leu 
                165                 170                 175     

Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala 
            180                 185                 190         

Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu 
        195                 200                 205             

Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn 
    210                 215                 220                 

Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile 
225                 230                 235                 240 

Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly 
                245                 250                 255     
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His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn Ile 
            260                 265                 270         

Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys 
        275                 280                 285             

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
    290                 295                 300                 

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
305                 310                 315                 320 

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
                325                 330                 335     

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
            340                 345                 350         

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
        355                 360                 365             

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile 
    370                 375                 380                 

Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
385                 390                 395                 400 

His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr 
                405                 410                 415     

Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr 
            420                 425                 430         

Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp 
        435                 440                 445             

Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser 
    450                 455                 460                 

Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly 
465                 470                 475                 480 

Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys 
                485                 490                 495     

Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510 

<210>  41
<211>  490
<212>  PRT
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<213>  Moraxella catarrhalis

<400>  41

Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             

Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     
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Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
385                 390                 395                 400 

Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser 
                485                 490 

<210>  42
<211>  535
<212>  PRT
<213>  Moraxella catarrhalis

<400>  42

Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
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1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             

Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
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        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
385                 390                 395                 400 

Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr 
                485                 490                 495     

Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val 
            500                 505                 510         

Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn 
        515                 520                 525             

Gly Met Ala Ala Gln Ala Ala 
    530                 535 

<210>  43
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<211>  534
<212>  PRT
<213>  Moraxella catarrhalis

<400>  43

Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys Lys 
1               5                   10                  15      

Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala Leu 
            20                  25                  30          

Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu Glu 
        35                  40                  45              

Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp Asn 
    50                  55                  60                  

Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr Lys 
65                  70                  75                  80  

Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp Leu 
                85                  90                  95      

Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu Gln 
            100                 105                 110         

Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn Gly 
        115                 120                 125             

Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu Ser 
    130                 135                 140                 

Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile Gly 
145                 150                 155                 160 

Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly Leu 
                165                 170                 175     

Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala 
            180                 185                 190         

Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu 
        195                 200                 205             

Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn 
    210                 215                 220                 

Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile 
225                 230                 235                 240 

Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly 
                245                 250                 255     
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His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn Ile 
            260                 265                 270         

Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys 
        275                 280                 285             

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
    290                 295                 300                 

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
305                 310                 315                 320 

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
                325                 330                 335     

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
            340                 345                 350         

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
        355                 360                 365             

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile 
    370                 375                 380                 

Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
385                 390                 395                 400 

His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr 
                405                 410                 415     

Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr 
            420                 425                 430         

Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp 
        435                 440                 445             

Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser 
    450                 455                 460                 

Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly 
465                 470                 475                 480 

Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys 
                485                 490                 495     

Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn 
            500                 505                 510         

Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly 
        515                 520                 525             
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Met Ala Ala Gln Ala Ala 
    530                 

<210>  44
<211>  148
<212>  PRT
<213>  Moraxella catarrhalis

<400>  44

Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             

Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp 
145             

<210>  45
<211>  154
<212>  PRT
<213>  Moraxella catarrhalis

<400>  45

Lys Asp Ala Ile Ala Lys Asn Asn Glu Ser Ile Glu Asp Leu Tyr Asp 
1               5                   10                  15      

Phe Gly His Glu Val Ala Glu Ser Ile Gly Glu Ile His Ala His Asn 
            20                  25                  30          
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Glu Ala Gln Asn Glu Thr Leu Lys Gly Leu Ile Thr Asn Ser Ile Glu 
        35                  40                  45              

Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala Asp Ile Gln Ala Leu Glu 
    50                  55                  60                  

Asn Asn Val Val Glu Glu Leu Phe Asn Leu Ser Gly Arg Leu Ile Asp 
65                  70                  75                  80  

Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala 
                85                  90                  95      

Gln Gln Gln Asp Gln His Ser Ser Asp Ile Lys Thr Leu Lys Lys Asn 
            100                 105                 110         

Val Glu Glu Gly Leu Leu Glu Leu Ser Gly His Leu Ile Asp Gln Lys 
        115                 120                 125             

Thr Asp Ile Ala Gln Asn Gln Ala Asn Ile Gln Asp Leu Ala Thr Tyr 
    130                 135                 140                 

Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys 
145                 150                 

<210>  46
<211>  510
<212>  PRT
<213>  Moraxella catarrhalis

<400>  46

Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
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        115                 120                 125             

Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
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385                 390                 395                 400 

Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr 
                485                 490                 495     

Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr 
            500                 505                 510 

<210>  47
<211>  511
<212>  PRT
<213>  Moraxella catarrhalis

<400>  47

Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             
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Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
385                 390                 395                 400 
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Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr 
                485                 490                 495     

Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510     

<210>  48
<211>  490
<212>  PRT
<213>  Moraxella catarrhalis

<400>  48

Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             
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Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
385                 390                 395                 400 
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Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser 
                485                 490 

<210>  49
<211>  535
<212>  PRT
<213>  Moraxella catarrhalis

<400>  49

Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             

Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 
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Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
385                 390                 395                 400 

Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     
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Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr 
                485                 490                 495     

Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val 
            500                 505                 510         

Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn 
        515                 520                 525             

Gly Met Ala Ala Gln Ala Ala 
    530                 535 

<210>  50
<211>  534
<212>  PRT
<213>  Moraxella catarrhalis

<400>  50

Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys Lys 
1               5                   10                  15      

Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala Leu 
            20                  25                  30          

Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu Glu 
        35                  40                  45              

Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp Asn 
    50                  55                  60                  

Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr Lys 
65                  70                  75                  80  

Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp Leu 
                85                  90                  95      

Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu Gln 
            100                 105                 110         

Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn Gly 
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        115                 120                 125             

Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu Ser 
    130                 135                 140                 

Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile Gly 
145                 150                 155                 160 

Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly Leu 
                165                 170                 175     

Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala 
            180                 185                 190         

Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu 
        195                 200                 205             

Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn 
    210                 215                 220                 

Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile 
225                 230                 235                 240 

Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly 
                245                 250                 255     

His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn Ile 
            260                 265                 270         

Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys 
        275                 280                 285             

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
    290                 295                 300                 

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
305                 310                 315                 320 

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
                325                 330                 335     

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
            340                 345                 350         

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
        355                 360                 365             

Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile 
    370                 375                 380                 

Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
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385                 390                 395                 400 

His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr 
                405                 410                 415     

Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr 
            420                 425                 430         

Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp 
        435                 440                 445             

Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser 
    450                 455                 460                 

Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly 
465                 470                 475                 480 

Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys 
                485                 490                 495     

Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val Asn 
            500                 505                 510         

Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn Gly 
        515                 520                 525             

Met Ala Ala Gln Ala Ala 
    530                 

<210>  51
<211>  510
<212>  PRT
<213>  Moraxella catarrhalis

<400>  51

Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys Lys 
1               5                   10                  15      

Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala Leu 
            20                  25                  30          

Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu Glu 
        35                  40                  45              

Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp Asn 
    50                  55                  60                  

Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr Lys 
65                  70                  75                  80  

Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp Leu 
                85                  90                  95      
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Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu Gln 
            100                 105                 110         

Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn Gly 
        115                 120                 125             

Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu Ser 
    130                 135                 140                 

Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile Gly 
145                 150                 155                 160 

Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly Leu 
                165                 170                 175     

Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys Ala 
            180                 185                 190         

Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn Leu 
        195                 200                 205             

Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile Asn 
    210                 215                 220                 

Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp Ile 
225                 230                 235                 240 

Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser Gly 
                245                 250                 255     

His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn Ile 
            260                 265                 270         

Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln Lys 
        275                 280                 285             

Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn Thr 
    290                 295                 300                 

Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala Tyr 
305                 310                 315                 320 

Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser 
                325                 330                 335     

Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln 
            340                 345                 350         

Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys 
        355                 360                 365             
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Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp Ile 
    370                 375                 380                 

Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln 
385                 390                 395                 400 

His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn Thr 
                405                 410                 415     

Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu Thr 
            420                 425                 430         

Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His Asp 
        435                 440                 445             

Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala Ser 
    450                 455                 460                 

Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn Gly 
465                 470                 475                 480 

Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr Lys 
                485                 490                 495     

Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510 

<210>  52
<211>  1563
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-001 construct

<400>  52
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480

attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660
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atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcattaccg atctgggcac caaagttgat     1500

ggttttgata gccgtgtgac cgcactggat accaaagcaa gccatcatca tcaccaccac     1560

taa                                                                   1563

<210>  53
<211>  520
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-001 construct

<400>  53

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      
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Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             
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Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
                485                 490                 495     

Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510         

Ala Ser His His His His His His 
        515                 520 

<210>  54
<211>  1539
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-002 construct

<400>  54

atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480

attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540
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aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660

atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcattaccg atctgggcac caaagttgat     1500

ggttttgata gccgtgtgac cgcactggat accaaataa                            1539

<210>  55
<211>  512
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-002 construct

<400>  55

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      
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Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             
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Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
                485                 490                 495     

Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510         

<210>  56
<211>  1614
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for construct

<400>  56
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480

attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660
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atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcattaccg atctgggcac caaagttgat     1500

ggttttgata gccgtgtgac cgcactggat accaaagtta atgcatttga tggtcgtatt     1560

accgctctgg atagtaaagt tgaaaatgga atggcagcac aagcagcaca ctaa           1614

<210>  57
<211>  537
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for construct

<400>  57

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      

Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
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            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
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    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
                485                 490                 495     

Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510         

Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu 
        515                 520                 525             

Asn Gly Met Ala Ala Gln Ala Ala His 
    530                 535         

<210>  58
<211>  1545
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-004 construct

<400>  58
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480
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attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660

atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcattaccg atctgggcac caaagttgat     1500

ggttttgata gccgtgtgac cgcactggat accaaacatc attaa                     1545

<210>  59
<211>  514
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-004 construct

<400>  59

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
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                85                  90                  95      

Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
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        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
                485                 490                 495     

Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510         

His His 
        

<210>  60
<211>  1500
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-005 construct

<400>  60
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480
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attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660

atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcgcaagcc atcatcatca ccaccactaa     1500

<210>  61
<211>  499
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-005 construct

<400>  61

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      
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Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             
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Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ala Ser His His His 
                485                 490                 495     

His His His 
            

<210>  62
<211>  1476
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-006 construct

<400>  62
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480

attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660
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atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agctaa                               1476

<210>  63
<211>  491
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-006 construct

<400>  63

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      

Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
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        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
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385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser 
                485                 490     

<210>  64
<211>  1635
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-007 construct

<400>  64
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480

attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660

atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

Page 138



VR65032WO-seql-000001.txt
gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcattaccg atctgggcac caaagttgat     1500

ggttttgata gccgtgtgac cgcactggat accaaagtta atgcatttga tggtcgtatt     1560

accgctctgg atagtaaagt tgaaaatggt atggcagcac aggcagcagc aagccatcat     1620

catcaccacc actaa                                                      1635

<210>  65
<211>  544
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-007 construct

<400>  65

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      

Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
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    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
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                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
                485                 490                 495     

Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510         

Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu 
        515                 520                 525             

Asn Gly Met Ala Ala Gln Ala Ala Ala Ser His His His His His His 
    530                 535                 540                 

<210>  66
<211>  1617
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-008 construct

<400>  66
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480

attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660

atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720
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gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcattaccg atctgggcac caaagttgat     1500

ggttttgata gccgtgtgac cgcactggat accaaagtta atgcatttga tggtcgtatt     1560

accgctctgg atagtaaagt tgaaaatggt atggcagcac aggcagcaca ccactaa        1617

<210>  67
<211>  538
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-008 construct

<400>  67

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      

Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         
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Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 
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Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
                485                 490                 495     

Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510         

Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu 
        515                 520                 525             

Asn Gly Met Ala Ala Gln Ala Ala His His 
    530                 535             

<210>  68
<211>  1614
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-009 construct

<400>  68
atggcgaaaa atgatattac cctggaagat ctgccgtatc tgatcaaaaa aatcgatcag       60

aacgaactgg aagccgatat tggtgatatt accgcactgg aaaaatatct ggcactgagc      120

cagtatggaa atattctggc cctggaagaa ctgaataaag ctctggaaga gctggatgaa      180

gatgtgggtt ggaatcagaa tgatatcgcc aatctggaag atgatgttga aaccctgacc      240

aaaaatcaga atgcactggc agaacagggt gaagcaatta aagaagatct gcagggtctg      300

gcagattttg ttgaaggtca ggaaggcaaa attctgcaga acgaaaccag catcaaaaaa      360

aacacccagc gtaatctggt gaatggcttt gaaattgaaa aaaacaaaga tgccattgcc      420

aaaaacaacg aaagcattga agatctgtat gattttggtc atgaagttgc cgaaagcatt      480

ggtgaaattc atgcacataa cgaagcacag aatgaaaccc tgaaaggtct gattaccaac      540
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agcatcgaaa ataccaataa cattaccaaa aacaaagcag atattcaggc gctggaaaat      600

aatgttgtgg aagaactgtt taatctgagc ggtcgtctga ttgatcagaa agccgatatc      660

gataataaca ttaacaacat ttatgaactg gcacagcagc aggatcagca tagcagcgat      720

atcaaaaccc tgaaaaaaaa cgttgaagaa ggtctgctgg aactgtctgg tcacctgatc      780

gatcagaaaa ctgatattgc ccagaatcag gcaaatattc aggatctggc cacctataat      840

gaactgcagg atcagtatgc acagaaacag accgaagcaa ttgatgccct gaataaagcg      900

agcagcgaaa acacccagaa tatcgaagat ctggcagcat acaacgaact gcaggatgcc      960

tatgcaaaac agcagactga agccatcgac gcactgaaca aggcaagctc tgaaaacacg     1020

cagaacattg aagatctggc tgcctataat gaattacagg atgcgtatgc caaacagcag     1080

accgaagcga ttgatgcgct gaacaaagcc tcttctgaaa atacacagaa tatcgccaaa     1140

aatcaggccg atattgccaa caatatcaat aatatctatg aactggccca gcagcaggat     1200

cagcactctt ctgatatcaa aacactggca aaagcaagcg cagcaaatac cgatcgtatt     1260

gcgaaaaaca aagccgatgc agatgcaagc tttgaaacac tgacgaaaaa ccagaacacc     1320

ctgattgaaa aagataaaga acatgataaa ctgatcaccg ccaataaaac cgcaattgat     1380

gcaaataaag ccagcgcaga taccaaattt gcagcaaccg cagatgcaat taccaaaaat     1440

ggcaatgcca tcaccaaaaa tgccaaaagc attaccgatc tgggcaccaa agttgatggt     1500

tttgatagcc gtgtgaccgc actggatacc aaagttaatg catttgatgg tcgtattacc     1560

gctctggata gtaaagttga aaatggtatg gcagcacagg cagcacacca ctaa           1614

<210>  69
<211>  537
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-009 construct

<400>  69

Met Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              

Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
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                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             

Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
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        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
385                 390                 395                 400 

Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr 
                485                 490                 495     

Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Val 
            500                 505                 510         

Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu Asn 
        515                 520                 525             

Gly Met Ala Ala Gln Ala Ala His His 
    530                 535         

<210>  70
<211>  1611
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-010 construct

<400>  70
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360
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aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480

attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660

atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcattaccg atctgggcac caaagttgat     1500

ggttttgata gccgtgtgac cgcactggat accaaagtta atgcatttga tggtcgtatt     1560

accgctctgg atagtaaagt tgaaaatggt atggcagcac aggcagcata a              1611

<210>  71
<211>  536
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-010 construct

<400>  71

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  
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Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      

Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     

Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     
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Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
                485                 490                 495     

Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510         

Val Asn Ala Phe Asp Gly Arg Ile Thr Ala Leu Asp Ser Lys Val Glu 
        515                 520                 525             

Asn Gly Met Ala Ala Gln Ala Ala 
    530                 535     

<210>  72
<211>  1560
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-011 construct

<400>  72
atggcgaaaa atgatattac cctggaagat ctgccgtatc tgatcaaaaa aatcgatcag       60

aacgaactgg aagccgatat tggtgatatt accgcactgg aaaaatatct ggcactgagc      120

cagtatggaa atattctggc cctggaagaa ctgaataaag ctctggaaga gctggatgaa      180
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gatgtgggtt ggaatcagaa tgatatcgcc aatctggaag atgatgttga aaccctgacc      240

aaaaatcaga atgcactggc agaacagggt gaagcaatta aagaagatct gcagggtctg      300

gcagattttg ttgaaggtca ggaaggcaaa attctgcaga acgaaaccag catcaaaaaa      360

aacacccagc gtaatctggt gaatggcttt gaaattgaaa aaaacaaaga tgccattgcc      420

aaaaacaacg aaagcattga agatctgtat gattttggtc atgaagttgc cgaaagcatt      480

ggtgaaattc atgcacataa cgaagcacag aatgaaaccc tgaaaggtct gattaccaac      540

agcatcgaaa ataccaataa cattaccaaa aacaaagcag atattcaggc gctggaaaat      600

aatgttgtgg aagaactgtt taatctgagc ggtcgtctga ttgatcagaa agccgatatc      660

gataataaca ttaacaacat ttatgaactg gcacagcagc aggatcagca tagcagcgat      720

atcaaaaccc tgaaaaaaaa cgttgaagaa ggtctgctgg aactgtctgg tcacctgatc      780

gatcagaaaa ctgatattgc ccagaatcag gcaaatattc aggatctggc cacctataat      840

gaactgcagg atcagtatgc acagaaacag accgaagcaa ttgatgccct gaataaagcg      900

agcagcgaaa acacccagaa tatcgaagat ctggcagcat acaacgaact gcaggatgcc      960

tatgcaaaac agcagactga agccatcgac gcactgaaca aggcaagctc tgaaaacacg     1020

cagaacattg aagatctggc tgcctataat gaattacagg atgcgtatgc caaacagcag     1080

accgaagcga ttgatgcgct gaacaaagcc tcttctgaaa atacacagaa tatcgccaaa     1140

aatcaggccg atattgccaa caatatcaat aatatctatg aactggccca gcagcaggat     1200

cagcactctt ctgatatcaa aacactggca aaagcaagcg cagcaaatac cgatcgtatt     1260

gcgaaaaaca aagccgatgc agatgcaagc tttgaaacac tgacgaaaaa ccagaacacc     1320

ctgattgaaa aagataaaga acatgataaa ctgatcaccg ccaataaaac cgcaattgat     1380

gcaaataaag ccagcgcaga taccaaattt gcagcaaccg cagatgcaat taccaaaaat     1440

ggcaatgcca tcaccaaaaa tgccaaaagc attaccgatc tgggcaccaa agttgatggt     1500

tttgatagcc gtgtgaccgc actggatacc aaagcaagcc atcatcatca ccaccactaa     1560

<210>  73
<211>  519
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Protein sequence for MC-011 construct

<400>  73

Met Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile Lys 
1               5                   10                  15      

Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr Ala 
            20                  25                  30          

Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala Leu 
        35                  40                  45              
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Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly Trp 
    50                  55                  60                  

Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu Thr 
65                  70                  75                  80  

Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu Asp 
                85                  90                  95      

Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile Leu 
            100                 105                 110         

Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val Asn 
        115                 120                 125             

Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn Glu 
    130                 135                 140                 

Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser Ile 
145                 150                 155                 160 

Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys Gly 
                165                 170                 175     

Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn Lys 
            180                 185                 190         

Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe Asn 
        195                 200                 205             

Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn Ile 
    210                 215                 220                 

Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser Asp 
225                 230                 235                 240 

Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu Ser 
                245                 250                 255     

Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala Asn 
            260                 265                 270         

Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala Gln 
        275                 280                 285             

Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu Asn 
    290                 295                 300                 

Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp Ala 
305                 310                 315                 320 

Page 152



VR65032WO-seql-000001.txt

Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser 
                325                 330                 335     

Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu 
            340                 345                 350         

Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn 
        355                 360                 365             

Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala Asp 
    370                 375                 380                 

Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp 
385                 390                 395                 400 

Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala Asn 
                405                 410                 415     

Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe Glu 
            420                 425                 430         

Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu His 
        435                 440                 445             

Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys Ala 
    450                 455                 460                 

Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys Asn 
465                 470                 475                 480 

Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly Thr 
                485                 490                 495     

Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys Ala 
            500                 505                 510         

Ser His His His His His His 
        515                 

<210>  74
<211>  1893
<212>  DNA
<213>  Moraxella catarrhalis

<400>  74
atgaaaacca tgaaacttct ccctctaaaa atcgctgtaa ccagtgccat gattattggc       60

ttgggtgcgg catctactgc gaatgcgcag gctaaaaatg atataacttt agaggattta      120

ccatatttaa taaaaaagat tgaccaaaat gaattggaag cagatatcgg agatattact      180

gctcttgaaa agtatctagc acttagccag tatggcaata ttttagctct agaagagctc      240

aacaaggctc tagaagagct cgacgaggat gttggatgga atcagaatga tattgcaaac      300
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ttggaagatg atgttgaaac gctcaccaaa aatcaaaatg ctttggctga acaaggtgag      360

gcaattaaag aagatcttca agggcttgca gattttgtag aagggcaaga gggtaaaatt      420

ctacaaaatg aaacttcaat taaaaaaaat actcagagaa accttgtcaa tgggtttgag      480

attgagaaaa ataaagatgc tattgctaaa aacaatgagt ctatcgaaga tctttatgat      540

tttggtcatg aggttgcaga aagtataggc gagatacatg ctcataatga agcgcaaaat      600

gaaactctta aaggcttgat aacaaacagt attgagaata ctaataatat taccaaaaac      660

aaagctgaca tccaagcact tgaaaacaat gtcgtagaag aactattcaa tctaagcggt      720

cgcctaattg atcaaaaagc agatattgat aataacatca acaatatcta tgagctggca      780

caacagcaag atcagcatag ctctgatatc aaaacactta aaaaaaatgt cgaagaaggt      840

ttgttggagc taagcggtca cctaattgat caaaaaacag atattgctca aaaccaagct      900

aacatccaag atctggccac ttacaacgag ctacaagacc agtatgctca aaagcaaacc      960

gaagcgattg acgctctaaa taaagcaagc tctgagaata cacaaaacat cgaagatctg     1020

gccgcttaca acgagctaca agatgcctat gccaaacagc aaaccgaagc aattgacgct     1080

ctaaataaag caagctctga gaatacacaa aacatcgaag atctggccgc ttacaacgag     1140

ctacaagatg cctatgccaa acagcaaacc gaagccattg acgctctaaa taaagcaagc     1200

tctgagaata cacaaaacat tgctaaaaac caagcggata ttgctaataa catcaacaat     1260

atctatgagc tggcacaaca gcaagatcag catagctctg atatcaaaac cttggcaaaa     1320

gcaagtgctg ccaatactga tcgtattgct aaaaacaaag ccgatgctga tgcaagtttt     1380

gaaacgctca ccaaaaatca aaatactttg attgaaaaag ataaagagca tgacaaatta     1440

attactgcaa acaaaactgc gattgatgcc aataaagcat ctgcggatac caagtttgca     1500

gcgacagcag acgccattac caaaaatgga aatgctatca ctaaaaacgc aaaatctatc     1560

actgatttgg gcactaaagt ggatggtttt gacagtcgtg taactgcatt agacaccaaa     1620

gtcaatgcct ttgatggtcg tatcacagct ttagacagta aagttgaaaa cggtatggct     1680

gcccaagctg ccctaagtgg tctattccag ccttatagcg ttggtaagtt taatgcgacc     1740

gctgcacttg gtggctatgg ctcaaaatct gcggttgcta tcggtgctgg ctatcgtgtg     1800

aatccaaatc tggcgtttaa agctggtgcg gcgattaata ccagtggtaa taaaaaaggc     1860

tcttataaca tcggtgtgaa ttacgagttc taa                                  1893

<210>  75
<211>  44
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  75
gaattcttaa ttaacatatg caggccaaaa atgatattac cctg                        44
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<210>  76
<211>  43
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  76
ggcgcgcctc gagttattat ttggtatcca gtgcggtcac acg                         43

<210>  77
<211>  43
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  77
ggcgcgcctc gagttagtgt ttggtatcca gtgcggtcac acg                         43

<210>  78
<211>  46
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  78
ggcgcgcctc gagttagtgg tgtttggtat ccagtgcggt cacacg                      46

<210>  79
<211>  66
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  79
ggcgcgcctc gagttagtgg tggtgatgat gatggcttgc gcttttggca tttttggtga       60

tggcat                                                                  66

<210>  80
<211>  36
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  80
ccgctcgagc tagcttttgg catttttggt gatggc                                 36

<210>  81
<211>  43
<212>  DNA
<213>  Artificial Sequence

<220>
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<223>  Primer sequence

<400>  81
ggaattccat atggcgaaaa atgatattac cctggaagat ctg                         43

<210>  82
<211>  46
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  82
ggcgcgcctc gagttagtgg tgtgctgcct gtgctgccat accatt                      46

<210>  83
<211>  40
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  83
ggcgcgcctc gagttatgct gcctgtgctg ccataccatt                             40

<210>  84
<211>  27
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Primer sequence

<400>  84
cagttcatta taggtggcca gatcctg                                           27

<210>  85
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  N terminal amino acids of MC-001

<400>  85

Met Gln Ala Lys 
1               

<210>  86
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  N terminal amino acid sequence

<400>  86

Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro 
1               5                   10      
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<210>  87
<211>  1542
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  DNA sequence for MC-003 Construct

<400>  87
atgcaggcca aaaatgatat taccctggaa gatctgccgt atctgatcaa aaaaatcgat       60

cagaacgaac tggaagccga tattggtgat attaccgcac tggaaaaata tctggcactg      120

agccagtatg gaaatattct ggccctggaa gaactgaata aagctctgga agagctggat      180

gaagatgtgg gttggaatca gaatgatatc gccaatctgg aagatgatgt tgaaaccctg      240

accaaaaatc agaatgcact ggcagaacag ggtgaagcaa ttaaagaaga tctgcagggt      300

ctggcagatt ttgttgaagg tcaggaaggc aaaattctgc agaacgaaac cagcatcaaa      360

aaaaacaccc agcgtaatct ggtgaatggc tttgaaattg aaaaaaacaa agatgccatt      420

gccaaaaaca acgaaagcat tgaagatctg tatgattttg gtcatgaagt tgccgaaagc      480

attggtgaaa ttcatgcaca taacgaagca cagaatgaaa ccctgaaagg tctgattacc      540

aacagcatcg aaaataccaa taacattacc aaaaacaaag cagatattca ggcgctggaa      600

aataatgttg tggaagaact gtttaatctg agcggtcgtc tgattgatca gaaagccgat      660

atcgataata acattaacaa catttatgaa ctggcacagc agcaggatca gcatagcagc      720

gatatcaaaa ccctgaaaaa aaacgttgaa gaaggtctgc tggaactgtc tggtcacctg      780

atcgatcaga aaactgatat tgcccagaat caggcaaata ttcaggatct ggccacctat      840

aatgaactgc aggatcagta tgcacagaaa cagaccgaag caattgatgc cctgaataaa      900

gcgagcagcg aaaacaccca gaatatcgaa gatctggcag catacaacga actgcaggat      960

gcctatgcaa aacagcagac tgaagccatc gacgcactga acaaggcaag ctctgaaaac     1020

acgcagaaca ttgaagatct ggctgcctat aatgaattac aggatgcgta tgccaaacag     1080

cagaccgaag cgattgatgc gctgaacaaa gcctcttctg aaaatacaca gaatatcgcc     1140

aaaaatcagg ccgatattgc caacaatatc aataatatct atgaactggc ccagcagcag     1200

gatcagcact cttctgatat caaaacactg gcaaaagcaa gcgcagcaaa taccgatcgt     1260

attgcgaaaa acaaagccga tgcagatgca agctttgaaa cactgacgaa aaaccagaac     1320

accctgattg aaaaagataa agaacatgat aaactgatca ccgccaataa aaccgcaatt     1380

gatgcaaata aagccagcgc agataccaaa tttgcagcaa ccgcagatgc aattaccaaa     1440

aatggcaatg ccatcaccaa aaatgccaaa agcattaccg atctgggcac caaagttgat     1500

ggttttgata gccgtgtgac cgcactggat accaaacact aa                        1542

<210>  88
<211>  513
<212>  PRT
<213>  Artificial Sequence
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<220>
<223>  Protein sequence for MC-003 Construct

<400>  88

Met Gln Ala Lys Asn Asp Ile Thr Leu Glu Asp Leu Pro Tyr Leu Ile 
1               5                   10                  15      

Lys Lys Ile Asp Gln Asn Glu Leu Glu Ala Asp Ile Gly Asp Ile Thr 
            20                  25                  30          

Ala Leu Glu Lys Tyr Leu Ala Leu Ser Gln Tyr Gly Asn Ile Leu Ala 
        35                  40                  45              

Leu Glu Glu Leu Asn Lys Ala Leu Glu Glu Leu Asp Glu Asp Val Gly 
    50                  55                  60                  

Trp Asn Gln Asn Asp Ile Ala Asn Leu Glu Asp Asp Val Glu Thr Leu 
65                  70                  75                  80  

Thr Lys Asn Gln Asn Ala Leu Ala Glu Gln Gly Glu Ala Ile Lys Glu 
                85                  90                  95      

Asp Leu Gln Gly Leu Ala Asp Phe Val Glu Gly Gln Glu Gly Lys Ile 
            100                 105                 110         

Leu Gln Asn Glu Thr Ser Ile Lys Lys Asn Thr Gln Arg Asn Leu Val 
        115                 120                 125             

Asn Gly Phe Glu Ile Glu Lys Asn Lys Asp Ala Ile Ala Lys Asn Asn 
    130                 135                 140                 

Glu Ser Ile Glu Asp Leu Tyr Asp Phe Gly His Glu Val Ala Glu Ser 
145                 150                 155                 160 

Ile Gly Glu Ile His Ala His Asn Glu Ala Gln Asn Glu Thr Leu Lys 
                165                 170                 175     

Gly Leu Ile Thr Asn Ser Ile Glu Asn Thr Asn Asn Ile Thr Lys Asn 
            180                 185                 190         

Lys Ala Asp Ile Gln Ala Leu Glu Asn Asn Val Val Glu Glu Leu Phe 
        195                 200                 205             

Asn Leu Ser Gly Arg Leu Ile Asp Gln Lys Ala Asp Ile Asp Asn Asn 
    210                 215                 220                 

Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln Asp Gln His Ser Ser 
225                 230                 235                 240 

Asp Ile Lys Thr Leu Lys Lys Asn Val Glu Glu Gly Leu Leu Glu Leu 
                245                 250                 255     
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Ser Gly His Leu Ile Asp Gln Lys Thr Asp Ile Ala Gln Asn Gln Ala 
            260                 265                 270         

Asn Ile Gln Asp Leu Ala Thr Tyr Asn Glu Leu Gln Asp Gln Tyr Ala 
        275                 280                 285             

Gln Lys Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala Ser Ser Glu 
    290                 295                 300                 

Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu Leu Gln Asp 
305                 310                 315                 320 

Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu Asn Lys Ala 
                325                 330                 335     

Ser Ser Glu Asn Thr Gln Asn Ile Glu Asp Leu Ala Ala Tyr Asn Glu 
            340                 345                 350         

Leu Gln Asp Ala Tyr Ala Lys Gln Gln Thr Glu Ala Ile Asp Ala Leu 
        355                 360                 365             

Asn Lys Ala Ser Ser Glu Asn Thr Gln Asn Ile Ala Lys Asn Gln Ala 
    370                 375                 380                 

Asp Ile Ala Asn Asn Ile Asn Asn Ile Tyr Glu Leu Ala Gln Gln Gln 
385                 390                 395                 400 

Asp Gln His Ser Ser Asp Ile Lys Thr Leu Ala Lys Ala Ser Ala Ala 
                405                 410                 415     

Asn Thr Asp Arg Ile Ala Lys Asn Lys Ala Asp Ala Asp Ala Ser Phe 
            420                 425                 430         

Glu Thr Leu Thr Lys Asn Gln Asn Thr Leu Ile Glu Lys Asp Lys Glu 
        435                 440                 445             

His Asp Lys Leu Ile Thr Ala Asn Lys Thr Ala Ile Asp Ala Asn Lys 
    450                 455                 460                 

Ala Ser Ala Asp Thr Lys Phe Ala Ala Thr Ala Asp Ala Ile Thr Lys 
465                 470                 475                 480 

Asn Gly Asn Ala Ile Thr Lys Asn Ala Lys Ser Ile Thr Asp Leu Gly 
                485                 490                 495     

Thr Lys Val Asp Gly Phe Asp Ser Arg Val Thr Ala Leu Asp Thr Lys 
            500                 505                 510         

His 
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