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(54) Title: MORAXUILLA (BRANHAMELA) CATARRHALIS POLYPLPTIDLS AND CORRLESPONDING DNA FRAGMENTS

1 MHTAHHHRSK TYLTTAIRYA LFGIASLPFV IPTYAELNTS RSLTVVGADS SKNLPDTPNT
61 KPNTVLALDA HLQSHDDTAN AFDGFDFEVI TQQAARQTSS QANQGNHQMS QLDAFASKSD
121 NPSLNTARLT DKHDTPSASK SLAKLAENYH IKSDPDAHRC QGMWMQPIHQ ATHTNRPTTP
181 KLDENGNPIT EDGIFAQADY GYYDAQTYAE LSGNVIMEQN GRRVTADKLT LDTQTGQATA
241 SGQVQFSDGG ASDHSAGIIG MAENLVYHTD GQTATAQDVA FASTTINAHG YASQMDKISS
301 SEYRLQHVMF TTCPPTERKW YLDTDSIDIN TDTGRAIAKN TTLRIKKVPV FYLPYFNFPI
361 DARRSSGFLL PSMGFGASDS FEISTPYYLN LAPDYDATIT PTVFTNRNPM LTGEFRYLTQ
421 DYGSGVLTAS YLPKDQQYHD KDRSRIQFDH TWQPKQFDKI TTYAQYQSVS DANYLSDFNA
481 LGVESAKLNL PRRIGTSFLD ENVSADLRFE DFQORLDGFGL DGRPITDKDR PYARLPQLSV
541 NYRLPRIWMG TPSGLELGGI HNSAYFKKSI KDNSEPEKSG GRIFNQFTAS YPLLRSWGYL
601 TPKLSLTHLY TSYDEDSLAD QNIAKKNGRH SVFAPTVSLD AGLFFEKAGA PPGMHQDTGG
661 YQVLTPRLHY TYTPFKDQHN VPNFETKIAQ LSYEQLLNNN WFLGHDRIQD LHAVTPAVSY
721 RYIDKMGRTR FEGGIAEQIL LSHIRVGIND SESYSSRSSG LAWQASLQPK DNLWFDASGS
781 FRTNYDLSSI VAQIRYRPSD RKLFNLGIVK RKENRAFNQS ALSAYTASAI FPINNRWRMM
841 GOLQYDYNLD YVMDSLMGLN YEDCCYGLSI YARRYRDAFN PHLSPDTAVM AEVRLNGIGG
901 GGRLNRLLSE KVLGYDQVRN AWRHDY* (SEQ ID No : 2)

(57) Abstract: ‘The present invention relates to polypeptides of

Taxis, diagnostic and/or therapy purposes.

a (] la) is wich may be used for prophy-
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MORAXELLA (BRANHAMELLA) CATARRHALIS POLYPEPTIDES AND
CORRESPONDING DNA FRAGMENTS

FIELD OF THE INVENTION

The present invention is related to polypeptides, more
particularly SMC-1 and SMC-2 polypeptides of Moraxzella

(Branhamella) catarrhalis which may be used to prevent,

diagnose and/or treat Moraxella (Branhamella) catarrhalis

infection.

BACKGROUND OF THE INVENTION

Moraxella (Branhamella) catarrhalis is a Gram-negative

diplococcus that causes respiratory tract infections in
humans. M. catarrhalis is now accepted as the third most
common cause of otitis media in infants and children, after

Streptococcus pneumoniae and Haemophilus influenzae. M.

catarrhalis has also been associated with several other
types of infection, including sinusitis, persistent cough,
acute laryngitis, suppurative keratitis and conjunctivitis

neonatorum.

Since approximately 90% of M. catarrhalis strains are
resistant to antibiotics (B-lactamase positive) and that
recurrent otitis media is associated with high morbidity,
there is a need for the development of a vaccine that will
protect hosts from M. catarrhalis infection. An infection by
M. catarrhalis induces an immune response against antigens
found at the surface of the bacterial cells. However, many
of these surface proteins are still not characterized, nor
has the immune response resulting in protection from

infection by different strains been determined.

To develop a vaccine that will protect hosts from M.

catarrhalis infection, efforts have mainly been concentrated

1
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on outer membrane proteins such as the high-molecular-mass
protein named ubiquitous surface protein A (UspA). This
protein is considered a promising vaccine candidate because
a monoclonal antibody and polyclonal antibodies were both
shown to be bactericidal and protective in the murine
pulmonary-clearance model. However, this protein was shown
to be highly variable among the different strains of M.
catarrhalis. In addition to this protein, other M.
catarrhalis proteins have generated interest as potential
vaccine candidatesl The transferrin-binding protein, which
possesses conserved epitopes, exposed on the bacterial
surface. However, there was divergence in the degree of
antibody cross-reactivity with the protein from one strain
to ancther. Other investigators have also focused on the 45-
kDa protein CD (OMP CD). This protein is highly conserved
among strains of M. catarrhalis, however adults with chronic
obstructive pulmonary disease show variability in the immune

response against the OMP CD.

Therefore there remains an unmet need for M. catarrhalis
polypeptides that may be used to prevent, diagnose and/or
treat Moraxella (Branhamella) catarrhalis infection.

SUMMARY OF THE INVENTION

According to one aspect, the present invention provides an
isolated polynucleotide encoding a polypeptide having at
least 70% identity to a& second polypeptide comprising a
sequence chosen from SEQ ID Nos: 2, 4 or fragments or

analogs thereof.

According to one aspect, the present invention relates to
polypeptides comprising a sequence chosen from SEQ ID No

2, 4 or fragments or analegs thereof.

JP 2005-507653 A 2005.3.24
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In other aspects, there are provided polypeptides encoded by
polynucleotides of the invention, pharmaceutical
compositions, vectors comprising polynucleotides of the
invention operably linked to an expression control region,
as well as host cells transfected with said vectors and
processes for producing polypeptides comprising culturing

said host cells under conditions suitable for expression.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 represents the DNA seguence of SMC-~1 gene from M.
catarrhalis strain ETSU C-2; SEQ ID NOS: 1. The underlined
portion of the sequence represents the region coding for the

leader peptide.

Figure 2 represents the amino acid sequence of SMC-1
polypeptide from M. catarrhalis strain ETSU C-2; SEQ ID NOS:
2. The underlined sequence represents the 35 amino acid

residues leader peptide.

Figure 3 represents the DNA sequence of SMC-2 gene from M.
catarrhalis strain ETSU C-2; SEQ ID NO: 3. The underlined
portion of the sequence represents the region coding for the

leader peptide.

Figure 4 represents the amino acid sequence of SMC-2
polypeptide from M. catarrhalis strain ETSU C-2; SEQ ID NO:
4. The underlined sequence represents the 47 amino acid

residues leader peptide.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides purified and isolated
polynucleotides, which encode Moraxella polypeptides which
may be used to prevent, diagnose and/or treat Moraxella

infection.

JP 2005-507653 A 2005.3.24
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According to one aspect, the present invention provides an
isolated polynucleotide encoding a polypeptide having at
least 70% identity to a second polypeptide comprising a
sequence chosen from SEQ ID NOS: 2, 4 or fragments or

analogs thereof.

According to one aspect, the present invention provides an
isolated polynucleotide encoding a polypeptide having at
least 80% identity to a second polypeptide comprising a
sequence chosen from SEQ ID NOS: 2, 4 or fragments or

analogs thereof.

According to one aspect, the present invention provides an
isolated polynucleotide encoding a polypeptide having at
least 95% identity to a second polypeptide 2, 4 or fragments

or analogs thereof.

According to one aspect, the present invention provides an
isolated polynucleotide encoding a polypeptide having at
least 98% identity to a second polypeptide 2, 4 or fragments

or analogs thereof.

Accerding to one aspect, the present invention provides an
isolated pelynucleotide encoding a polypeptide having at
least 70% identity to a second polypeptide comprising SEQ ID
NOS: 2 or 4.

According to one aspect, the present invention provides an
isolated polynucleotide encoding a polypeptide having at
least 80% identity to a second polypeptide comprising SEQ ID
NOS: 2 or 4.

According to one aspect, the present invention provides an
isolated polynucleotide encoding a polypeptide having at
least 95% identity to a second polypeptide comprising SEQ ID
NOS: 2 or 4.

JP 2005-507653 A 2005.3.24
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According to one aspect, the present invention provides an
isolated polynucleotide encoding a polypeptide having at
least 98% identity to a second polypeptide comprising SEQ iD
NOS: 2 or 4.

According to one aspect, the present invention relates to
polypeptides which comprise an amino acid sequence selected

from SEQ ID NOS: 2, 4 or fragments or analogs thereof.

According to one aspect, the present invention relates to
polypeptides which comprise an amino acid sequence selected

from SEQ ID NOS: 2 and 4.

According to one aspect, the present invention relates to
polypeptides characterized by the amino acid sequence

comprising SEQ ID NOS: 2, 4 or fragments or analogs thereof.

According to one aspect, the present invention relates to
polypeptides characterized by the amino acid sequence

comprising SEQ ID NOS: 2 or 4.

According to one aspect, the present invention provides a
polynucleotide encoding an epitope bearing portion of a
polypeptide comprising a sequence chosen from SEQ ID NOS: 2,

4 or fragments or analogs thereof.

BAccording to one aspect, the present invention provides a
polynucleotide encoding an epitope bearing portion of a
polypeptide comprising a sequence chosen from SEQ ID NOS: 2

or 4.

According to one aspect, the present invention relates to
epitope bearing portions of a polypeptide comprising a
seguence chosen from SEQ ID NOS: 2, 4 or fragments or

analogs thereof.

JP 2005-507653 A 2005.3.24
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According to one aspect, the present invention relates to
epitope bearing portions of a polypeptide comprising a

sequence chosen from SEQ ID NOS: 2 or 4.

According to one aspect, the present invention provides an
isolated polynucleotide comprising a polynucleotide chosen

from:

(a) a polynucleotide encoding a polypeptide having at
least 70% identity to a second polypeptide comprising a
sequence chosen from: SEQ ID NOS: 2, 4 or fragments or

analogs thereof;

(b) a polynucleotide encoding a polypeptide having at
least 80% identity to a second polypeptide comprising a
sequence chosen from: SEQ ID NCS: 2, 4 or fragments or

analogs thereof;

(c) a polynucleotide encoding a polypeptide having at
least 95% identity to a second polypeptide comprising a
sequence chosen from: SEQ ID NOS: 2, 4 or fragments or

analogs thereof;

(d) a polynucleotide encoding a polypeptide comprising
a sequence chosen from: SEQ ID NOS: 2, 4 or fragments or

analogs thereof;

(e) a polynucleotide encoeding a polypeptide capable of
raising antibodies having binding specificity for a
polypeptide comprising a sequence chosen from: SEQ ID NOS:

2, 4 or fragments or analogs thereof;

(f) a polynucleotide encoding an epitope bearing
portion of a polypeptide comprising a sequence chosen from

SEQ ID NOS: 2, 4 or fragments or analogs thereof;

JP 2005-507653 A 2005.3.24
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(g) a polynucleotide comprising a sequence chosen from
SEQ ID NOS: 1, 3 or fragments or analogs thereof;

(h) a polynucleotide that is complementary to a
polynucleotide in {a), (b), (c), (d), (e), (£f) or (g).

According to one aspect, the present invention provides an
isolated polynucleotide comprising a polynucleotide chosen

from:

(a) a polynucleotide encoding a polypeptide having at
least 70% identity to a second polypeptide comprising a

sequence chosen from: SEQ ID NOS: 2 or 4;

(b) a polynucleotide encoding a polypeptide having at
least 80% identity to a second polypeptide comprising a

sequence chosen from: SEQ ID NOS: 2 or 4;

(c) a polynucleotide encoding a polypeptide having at
least 95% identity to a second polypeptide comprising a

sequence chosen from: SEQ ID NOS: 2 or 4;

(d) a polynucleotide encoding a polypeptide comprising

a sequence chosen from: SEQ ID NOS: 2 or 4;

(e) a polynucleotide encoding a polypeptide capable of
raising antibodies having binding specificity for a
polypeptide comprising a sequence chosen from: SEQ ID NOS: 2

or 4;

(f) a polynuclectide encoding an epitope bearing
portion of a polypeptide comprising a sequence chosen from

SEQ ID NOS: 2 or 4;

(9) a polynucleotide comprising a sequence chosen from

SEQ ID NOS: 1 or 3;
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(h) a polynucleotide that is complementary to a

polynucleotide in (a), (b}, (c}, (d)y, (e), (f) or (g).

According to one aspect, the present invention provides an

isolated polypeptide comprising a polypeptide chosen from:

(a) a polypeptide having at least 70% identity tec a

second polypeptide comprising a sequence chosen from SEQ ID

NOS: 2, 4 or fragments or analogs thereof;

(b) a polypeptide having at least 80% identity to a

second polypeptide comprising a sequence chosen from SEQ ID

NOS: 2, 4 or fragments or analogs thereof;

(c) a polypeptide having at least 95% identity to a

second polypeptide comprising a sequence chosen from SEQ ID

NOS: 2, 4 or fragments or analogs thereof;

(d) a polypeptide comprising a sequence chosen from

SEQ ID NOS: 2, 4 or fragments or analogs thereof;

(e) a polypeptide capable of raising antibodies having

binding specificity for a polypeptide comprising a sequence

chosen from SEQ ID NOS: 2, 4 or fragments or analogs

thereof;

(£) an epitope bearing portion of a polypeptide
comprising a sequence chosen from SEQ ID NOS: 2, 4 or

fragments or analogs thereof;

(g) the polypeptide of (a), (b), (), (d), (e) or

wherein the N-terminal Met residue is deleted:

(h) the polypeptide of (a), (b), (c), (d), (e) or

wherein the secretory amino acid sequence is deleted.

(£)

According to one aspect, the present invention provides an

isolated polypeptide comprising a polypeptide chosen from:

8
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(a) a polypeptide having at least 70% identity to a
second polypeptide comprising a sequence chosen from SEQ ID

NOS: 2 or 4;

(b) a polypeptide having at least 80% identity to a
second polypeptide comprising a sequence chosen from SEQ ID

NOS: 2 or 4;

(c) a polypeptide having at least 95% identity to a
second polypeptide comprising a sequence chosen from SEQ ID

NOS: 2 or 4;

(d) a polypeptide comprising a sequence chosen from

SEQ ID NOS: 2 or 4;

(e) a polypeptide capable of raising antibodies having
binding specificity for a polypeptide comprising a sequence

chosen from SEQ ID NOS: 2 or 4;

(£) an epitope bearing portion of a polypeptide

comprising a sequence chosen from SEQ ID NOS: 2 or 4;

(9) the polypeptide of (a), (), (c), (d), (e) or (£)

wherein the N-terminal Met residue is deleted;

(h) the polypeptide of (a), (b), (c), (@, (e) or (£f)

wherein the secretory amino acid sequence is deleted.

Those skilled in the art will appreciate that the invention
includes DNA molecules, i.e. polynucleotides and their
complementary sequences that encode analogs such as mutants,
variants, homologues and derivatives of such polypeptides,
as described herein in the present patent application. The
invention also includes RNA molecules corresponding to the
DNA molecules of the invention. In addition to the DNA and

RNA molecules, the invention includes the corresponding
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polypeptides and monospecific antibodies that specifically

bind to such polypeptides.

In a further embodiment, the polypeptides in accordance with

the present invention are antigenic.

In a further embodiment, the polypeptides in accordance with

the present invention are immunogenic.

Tn a further embodiment, the polypeptides in accordance with

the present invention can elicit an immune response in a

host.

In a further embodiment, the present invention also relates
to polypeptides which are able to raise antibodies having
binding specificity to the polypeptides of the present

invention as defined above.

An antibody that "has binding specificity" is an antibody
that recognizes and binds the selected polypeptide but which
does not substantially recognize and bind other molecules in
a sample, e.g., a biological sample. Specific binding can be
measured using an ELISA assay in which the selected

polypeptide is used as an antigen.

In accordance with the present invention, "protection” in
the biological studies is defined by a significant increase
in the survival curve, rate or period. Statistical analysis
using the Log rank test to compare survival curves, and
Fisher exact test to compare survival rates and numbers of
days to death, respectively, might be useful to calculate P
values and determine whether the difference between the two
groups is statistically significant. P values of 0.05 are

regarded as not significant.

10
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In an additional aspect of the invention there are provided
antigenic/immunogenic fragments of the polypeptides of the

invention, or of analogs thereof.

The fragments of the present invention should include one or
more such epitopic regions or be sufficiently similar to
such regions to retain their antigenic/immunogenic
properties. Thus, for fragments according to the present
invention the degree of identity is perhaps irrelevant,
since they may be 100% identical to a particular part of a
polypeptide or analog thereof as described herein. The
present invention further provides fragments having at least
10 contiguous amino acid residues from the polypeptide
sequences of the present invention. In one embodiment, at
least 15 contiguous amino acid residues. In one embodiment,

at least 20 contiguous amino acid residues.

The skilled person will appreciate that analogs of the
polypeptides of the invention will also find use in the
context of the present invention, i.e. as
antigenic/immunogenic material. Thus, for instance proteins
or polypeptides which include one or more additions,
deletions, substitutions or the like are encompassed by the

present invention.

As used herein, "fragments"”, "analogs" or "derivatives" of
the polypeptides of the invention include those polypeptides
in which one or more of the amino acid residues are
substituted with a conserved or non-conserved amino acid
residue (preferably conserved) and which may be natural or
unnatural. In one embodiment, derivatives and analogs of
polypeptides of the invention will have about 70% identity
with those sequences illustrated in the figures or fragments
thereof. That is, 70% of the residues are the same. In a

further embodiment, polypeptides will have greater than 80%
11 '
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identity. In a further embodiment, polypeptides will have
greater than 85% identity. In a further embodiment,
polypeptides will have greater than 90% identity. In a
further embodiment, polypeptides will have greater than 95%
identity. In a further embodiment, polypeptides will have
greater than 99% identity. In a further embodiment, analogs
of polypeptides of the invention will have fewer than about
20 amino acid residue substitutions, modifications or

deletions and more preferably less than 10.

These substitutions are those having a minimal influence on
the secondary structure and hydropathic nature of the
polypeptide. Preferred substitutions are those known in the
art as conserved, i.e. the substituted residues share
physical or chemical properties such as hydrophobicity,
size, charge or functional groups. These include
substitutions such as those described by Dayhoff, M. in
Atlas of Protein Sequence and Structure 5, 1978 and by
Argos, P. in EMBO J. 8, 779-785, 1989. For example, amino
acids, either natural or unnatural, belonging to one of the

following groups represent conservative changes:
ala, pro, gly, gln, asn, ser, thr, val;

cys, ser, tyr, thr;

val, ile, leu, met, ala, phe;

lys, arg, orn, his;

and phe, tyr, trp, his

The preferred substitutions also include substitutions of D-

enantiomers for the corresponding L-amino acids.

In an alternative approach, the analogs could be fusion

polypeptides, incorporating moieties which render

12
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purification easier, for example by effectively tagging the
desired polypeptide. It may be necessary to remove the
"tag" or it may be the case that the fusion polypeptide

itself retains sufficient antigenicity to be useful.

The percentage of homology is defined as the sum of the
percentage of identity plus the percentage of similarity or

conservation of amino acid type.

In one embodiment, analogs of polypeptides of the invention
will have about 70% homology with those sequences
illustrated in the figures or fragments thereof. In a
further embodiment, polypeptides will have greater than 80%
homology. In a further embodiment, polypeptides will have
greater than 85% homology. 1In a further embodiment,
polypeptides will have greater than 90% homology. In a
further embodiment, polypeptides will have greater than 95%
homology. 1In a further embodiment, polypeptides will have
greater than 99% homology. In a further embodiment, analogs
of polypeptides of the invention will have fewer than about
20 amino acid residue substitutions, modifications or

deletions and more preferably less than 10.

One can use a program such as the CLUSTAL program to compare
amino acid sequences. This program compares amino acid
sequences and finds the optimal alignment by inserting
spaces in either sequence as appropriate. It is possible to
calculate amino acid identity or homology for an optimal
alignment. A program like BLASTX will align the longest
stretch of similar sequences and assign a value to the fit.
Tt is thus possible to obtain a comparison where several
regions of similarity are found, each having a different
score. Both types of identity analysis are contemplated in

the present invention.

13
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In an alternative approach, the analogs or derivatives could
be fusion polypeptides, incorporating moieties which render
purification easier, for example by effectively tagging the
desired protein or polypeptide, it may be necessary to
remove the "tag” or it may be the case that the fusion
polypeptide itself retains sufficient antigenicity to be

useful.

It is well known that it is possible to screen an antigenic
polypeptide to identify epitopic regions, i.e. those regions
which are responsible for the polypeptide’s antigenicity or
immunogenicity. Methods for carrying out such screening are
well known in the art. Thus, the fragments of the present
invention should inélude one or more such epitopic regions
or be sufficiently similar to such regions to retain their

antigenic/immunogenic properties.

Tn an additional aspect of the invention there are provided
antigenic/immunogenic fragments of the proteins or
polypeptides of the invention, or of analogs or derivatives

thereof.

Thus, what is important for analogs, derivatives and
fragments is that they possess at least a degree of the
antigenicity/immunogenic of the protein or polypeptide from

which they are derived.

Also included are polypeptides which have fused thereto
other compounds which alter the polypeptides biological or
pharmacological properties i.e. polyethylene glycol (PEG) to
increase half-life; leader or secretory amine acid sequences
for ease of purification; prepro- and pro- sequences; and

(poly) saccharides.

Furthermore, in those situations where amino acid regions-

are found to be polymorphic, it may be desirable to vary one
14
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or more particular amino acids to more effectively mimic the

different epitopes of the different Moraxella strains.

Moreover, the polypeptides of the present invention can be
modified by terminal -NH acylation (eg. by acetylation, or
thioglycolic acid amidation, terminal carboxy amidation,
e.g. with ammonia or methylamine) to provide stability,
increased hydrophobicity for linking or binding to a support

or other molecule.

Also contemplated are hetero and homo polypeptide multimers
of the polypeptide fragments and analogs. These polymeric
forms include, for example, one or mere polypeptides that
have been cross-linked with cross-linkers such as
avidin/biotin, gluteraldehyde or dimethylsuperimidate. Such
polymeric forms also include polypeptides containing two or
more tandem or inverted contiguous sequences, produced from
multicistronic mRNAs generated by recombinant DNA

technology.

In a further embodiment, the present invention also relates
to chimeric polypeptides which comprise one or more
polypeptides or fragments or analogs thereof as defined in

the figures of the present application.

In a further embodiment, the present invention also relates
to chimeric polypeptides comprising two or more polypeptides
having a sequence chosen from SEQ ID NOS: 2, 4 or fragments
or analogs thereof; provided that the polypeptides are

linked as to form a chimeric polypeptide.

In a further embodiment, the present invention also relates
to chimeric polypeptides comprising two or more polypeptides
comprising a sequence chosen from SEQ ID NOS: 2 or 4
provided that the polypeptides are linked as to form a
chimeric polypeptide.

15
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Preferably, a fragment, analog or derivative of a
polypeptide of the invention will comprise at least one

antigenic region i.e. at least one epitope.

In order to achieve the formaticn of antigenic polymers
(i.e. synthetic multimers), polypeptides may be utilized
having bishaloacetyl groups, nitroarylhalides, or the like,
where the reagents being specific for thio groups.
Therefore, the link between two mercapto groups of the
different polypeptides may be a single bond or may be
composed of a linking group of at least two, typically at
least four, and not more than 16, but usually not more than

about 14 carbon atoms.

In a particular embodiment, polypeptide fragments and
analogs of the invention do not contain a starting residue,
such as methionine (Met) or Valine (val). Preferably,
polypeptides will not incorporate a leader or secretory
sequence {signal sequence). The signal portion of a
polypeptide of the invention may be determined according to
established molecular biological techniques. 1In general,
the polypeptide of interest may be isolated from a Moraxella
culture and subsequently sequenced to determine the initial
residue of the mature protein and therefore the sequence of

the mature polypeptide.

It is understood that polypeptides can be produced énd/or
used without their start codon (methionine or valine) and/or
without their leader peptide to favor production and
purification of recombinant polypeptides. It is known that
cloning genes without sequences encoding leader peptides
will restrict the polypeptides to the cytoplasm of E. coli
and will facilitate their recovery (Glick, B.R. and
Pasternak, J.J. (1998) Manipulation of gene expression in
prokaryotes. In "Molecular biotechnology: Principles and

16
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applications of recombinant DNA", 2nd edition, ASM Press,

Washington DC, p.109-143).

According to another aspect of the invention, there are also
provided (i) a composition of matter containing a
polypeptide of the invention, together with a carrier
diluent or adjuvant; (ii) a pharmaceutical composition
comprising a polypeptide of the invention and a
pharmaceutically acceptable carrier, diluent or adjuvant;
(iii) a vaccine comprising a polypeptide of the invention
and a pharmaceutically acceptable carrier, diluent or
adjuvant; (iv) a method for inducing an immune response
against Moraxella, in a host, by administering to the host,
an immunogenically effective amount of a polypeptide of the
invention to elicit an immune response, €.9., a protective
immune response to Moraxella; and particularly,'(v) a method
for preventing and/or treating a Moraxella infection, by
administering a prophylactic or therapeutic amount of a

polypeptide of the invention to a host in need.

According to another aspect of the invention, there are also
provided (i) a composition of matter containing a
polynucleotide of the invention, together with a carrier,
diluent or adjuvant; (ii) a pharmaceutical composition
comprising a polynucleotide of the invention and a
pharmaceutically acceptable carrier, diluent or adjuvant;
(iii) a method for inducing an immune response against
Moraxella, in a host, by administering to the host, an
immunogenically effective amount of a polynucleotide of the
invention to elicit an immune response, e.dg., & protective
immune response to Moraxella; and particularly, {(iv) a
method for preventing and/or treating a Moraxella infection,
by administering a prophylactic or therapeutic amount of a

polynucleotide of the invention to a host in need.

17
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Before immunization, the polypeptides of the invention can
also be coupled or conjugated to carrier proteins such as
tetanus toxin, diphtheria toxin, hepatitis B virus surface
antigen, poliomyelitis virus VPl antigen or any other viral
or bacterial toxin or antigen or any suitable proteins to
stimulate the development of a stronger immune response.
This coupling or conjugation can be done chemically or
genetically. A more detailed description of peptide-carrier
cénjugation is available in Van Regenmortel, M.H.V., Briand
J.P., Muller S., Plaué S., «Synthetic Polypeptides as
antigens» in Laboratory Techniques in Biochemistry and
Molecular Biology, Vol.19 (ed.) Burdou, R.H. & Van
Knippenberg P.H. (1988), Elsevier New York.

According to another aspect, there are provided
pharmaceutical compositions comprising one or more Moraxella
polypeptides of the invention in a mixture with a
pharmaceutically acceptable adjuvant. Suitable adjuvants
include (1) oil-in-water emulsion formulations such as
MF59™, SAF™, Ribi™ ; (2) Freund’s complete or incomplete
adjuvant; (3) salts i.e. ALK(SO4)2, AlNa(S0s)2, ALNH4(SOs)a,
Al{OH)3, AlPO4, silica, kaolin; (4) saponin derivatives such
as Stimulon™ or particles generated therefrom such as ISCOMs
(immunostimulating complexes); (5) cytokines such as
interleukins, interferons, macrophage colony stimulating
factor (M-CSF), tumor necrosis factor (INF) ; (6) other
substances such as carbon polynucleotides i.e. poly IC and
poly AU, detcxified cholera toxin (CTB)and E.coli heat
labile toxin. for induction of mucosal immunity. A more
detailed description of adjuvant is available in a review by
M.%Z.I Khan et al. in Pharmaceutical Research, vol. 11, No. 1
(1994) pp2-11, and also in another review by Gupta et al.,
in Vaccine, Vol. 13, No. 14, ppl263-1276 (1995) and in WO

18
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99/24578. Preferred adjuvants include QuilA™, QS21™,
Alhydrogel™ and Adjuphos™.

Pharmaceutical compositions of the invention may be
administered parenterally by injection, rapid infusion,
nasopharyngeal absorption, dermoabsorption, or buccal or

oral.

The term “pharmaceutical composition” is also meant to
include antibodies. In accordance with the present
invention, there is also provided the use of one or more
antibodies having binding specificity for the polypeptideé
of the present invention for the treatment or prophylaxis of
Moraxella infection and/or diseases and symptoms mediated by

Moraxella infection.

Pharmaceutical compositions of the invention are used for

the prophylaxis of Moraxella infection and/or diseases and

symptoms mediated by Moraxella infection as described in
Manual of Clinical Microbiology, P.R. Murray (Ed, in
chief),E.J. Baron, M.A. Pfaller, F.C. Tenover and R.H.
Yolken. ASM Press, Washington, D.C. seventh edition, 1999,
1773p. In one embodiment, pharmaceutical compositions of the
present jinvention are used for the prophylactic or
therapeutic treatment of otitis media, sinusitis, persistent
cough, acute laryngitis, suppurative keratitis,
conjunctivitis neonatorum and invasive diseases, comprising
administering to the host a prophylactic or therapeutic
amount of a composition of the invention. 1In one
embodiment, pharmaceutical compositions of the invention are
used for the treatment or prophylaxis of Moraxella infection
and/or diseases and symptoms mediated by Moraxella

infection. In a further embodiment, the Moraxella infection

is Moraxella Catarrhalis.

19
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In a further embodiment, the invention provides a method for
prophylactic or therapeutic treatment of Moraxella infection

in a host susceptible to Moraxella infection comprising

administering to the host a prophylactic or therapeutic

amount of a composition of the invention.

As used in the present application, the term "host" includes
mammals. In a further embodiment, the mammal is human. In a
further embodiment, the human is a neonate, infant or child.

In a further embodiment, the human is an adult.

In a particular embodiment, pharmaceutical compositions are
administered to those hosts at risk of Moraxella infection

such as infants, elderly and immunocompromised hosts

Pharmaceutical compositions are preferably in unit dosage

form of about 0.001 te 100 wg/kg (antigen/body weight) and
more preferably 0.01 to 10 pg/kg and most preferably 0.1 to
1 wug/kg 1 to 3 times with an interval of about 1 to 6 week

intervals between immunizations.

Pharmaceutical compositions are preferably in unit dosage
form of about 0.1 pg to 10 mg and more preferably lpg to 1
mg and most preferably 10 to 100 ug 1 to 3 times with an
interval of about 1 to 6 week intervals between

immunizations.

According to ancther aspect, there are provided
polynucleotides encoding polypeptides characterized by the
amino acid sequence comprising SEQ ID NOS: 2, 4 or fragments

or analogs thereof.

In one embodiment, polynucleotides are those illustrated in
SEQ ID Nos: 1, 3 which may include the open reading frames

(ORF), encoding the polypeptides of the invention.

20
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It will be appreciated that the polynucleotide sequences
illustrated in the figures may be altered with degenerate
codons yet still encode the polypeptides of the invention.
Accordingly the present invention further provides
polynucleotides which hybridize to the polynucleotide
sequences herein above described (or the complement
sequences thereof) having 70% identity between sequences. In
one embodiment, at least 80% identity between sequences. In
one embodiment, at least 85% identity between sequences. In
one embodiment, at least 90% identity between sequences. In
a further embodiment, polynucleotides are hybridizable under
stringent conditions i.e. having at least 95% identity. In

a further embodiment, more than 97% identity.

Suitable stringent conditions for hybridation can be readily
determined by one of skilled in the art (see for example
Sambrook et al., (198%) Molecular cloning : A Laboratory
Manual, 2°¢ ed, Cold Spring Harbor, N.Y.; Current Protocols
in Molecular Biology, (1999) Edited by Ausubel F.M. et al.,

John Wiley & Sons, Inc., N.Y.).

In a further embodiment, the present invention provides

polynucleotides that hybridize under stringent conditions to

either

(a) a DNA sequence enceding a polypeptide or
(b) the complement of a DNA sequence enceding a
polypeptide;

wherein said polypeptide comprises a sequence chosen from

SEQ ID NOS: 2, 4 or fragments or analogs thereof.

In a further embodiment, the present invention provides
polynucleotides that hybridize under stringent conditions to

either

21
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(a) a DNA sequence encoding a polypeptide or
{b) the complement of a DNA sequence encoding a
polypeptide;

wherein said polypeptide comprises a sequence chosen from

SEQ ID NOS: 2 or 4.

In a further embodiment, the present invention provides

polynucleotides that hybridize under stringent conditions to

either

(a) a2 DNA sequence encoding a polypeptide or
{b) the complement of a DNA sequence encoding a
polypeptide;

wherein said polypeptide comprises at least 10 contiguous
amino acid residues from a polypeptide comprising a sequence
chosen from SEQ ID NOS: 2, 4 or fragments or analogs

thereof.

In a further embodiment, the present invention provides

polynucleotides that hybridize under stringent conditions-to

either

(a) DNA sequence encoding a polypeptide or

{b) the complement of a DNA sequence enceding a
polypeptide;

wherein said polypeptide comprises at least 10 contiguous
amino acid residues from a polypeptide comprising a sequence

chosen from SEQ ID NOS: 2 or 4.

Tn a further embodiment, polynucleotides are those encoding
polypeptides of the invention illustrated in SEQ ID NOS: 2,
4.

22

JP 2005-507653 A 2005.3.24



25

30

(51)

WO 03/018052 PCT/CA02/01315

In a further embodiment, polynucleotides are those
jllustrated in SEQ ID NOS: 1, 3 encoding polypeptides of the

invention.

As will be readily appreciated by one skilled in the art,
polynucleotides include both DNA and RNA.

The present invention also includes polynucleotides
complementary to the polynucleotides described in the

present application.

According to another aspect, there is provided a process for
producing polypeptides of the invention by recombinant
techniques by expressing a polynucleotide encoding said
polypeptide in a host cell and recovering the expressed
polypeptide product. Alternatively, the polypeptides can be
produced according to established synthetic chemical
techniques i.e. solution phase or solid phase synthesis of
oligopeptides which are ligated to produce the full
polypeptide (block ligation).

General methods for obtention and evaluation of
polynucleotides and polypeptides are described in the
following references: Sambrook et al, Molecular Cloning: A
Laboratory Manual, 2nd ed, Cold Spring Harbor, N.Y., 1989;
Current Protocols in Molecular Biology, Edited by Ausubel
F.M. et al., John Wiley and Sons, Inc. New York; PCR Cloning
protocols, from Molecular Cloning to Genetic Engineering,
Edited by White B.A., Humana Press, Totowa, New Jersey,
1997, 490 pages; Protein Purification, Principles and
pPractices, Scopes R.K., Springer-Verlag, New York, 3rd
Edition, 1993, 380 pages; Current Protocols in Immunology,
Edited by Coligan J.E. et al., John Wiley & Sons Inc., New

York.
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The present invention provides host cells transfected with

vectors comprising the polynucleotides of the invention.

The present invention provides a process for producing a
polypeptide comprising culturing a host cell of the

invention under conditions suitable for expression of said

polypeptide.

For recombinant production, host cells are transfected with
vectors which encode the polypeptides of the invention, and
then cultured in a nutrient media modified as appropriate
for activating promoters, selecting transformants or
amplifying the genes. Suitable vectors are those that are
viable and replicable in the chosen host and include
chromosomal, non-chromosomal and synthetic DNA sequences
e.g. bacterial plasmids, phage DNA, baculovirus, yeast
plasmids, vectors derived from combinations of plasmids and
phage DNA. The polypeptide sequence may be incorporated in
the vector at the appropriate site using restriction enzymes
such that it is operably linked to an expression control
region comprising a promoter, ribosome binding site
(consensus region or Shine-Dalgarno seguence), and
optionally an operator (control element). One can select
individual components of the expression control region that
are appropriate for a given host and vector according to
established molecular biology principles (Sambrook et al,
Molecular Cloning: A Laboratory Manual, 2nd ed, Cold Spring
Harbor, N.Y., 1989; Current Protocols in Molecular Biology,
Edited by Ausubel F.M. et al., John Wiley and Sons, Inc. New
York). Suitable promoters include but are not limited to LTR
or SV40 promoter, E.coli lac, tac or trp promoters and the
phage lambda P promoter. Vectors will preferably
incorporate an origin of replication as well as selection

markers i.e. ampicilin resistance gene. Suitable bacterial
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vectors include pET, pQE70, pQE60, pQE-9, pD10 phagescript,
psiX174, pbluescript SK, pbsks, pNH8A, pNHléa, pNH18A,
pNH46A, ptrc99a, pKK223-3, pKK233-3, pDR540, PRITS and
eukaryotic vectors pBlueBacIII, pWLNEO, pSV2CAT, pOG44,
pXT1l, pSG, pSVK3, pBPV, pMSG and pSVL. Host cells may be

pbacterial i.e. E.coll, Bacillus subtilis, Streptomyces;

fungal i.e. Aspergillus niger, Aspergillus nidulins; yeast

i.e. Saccharomyces or eukaryotic i.e. CHO, COS.

Upon expression of the polypeptide in culture, cells are
typically harvested by centrifugation then disrupted by
physical or chemical means (if the expressed polypeptide is
not secreted into the media) and the resulting crude extract
retained to isolate the polypeptide of interest.
Purification of the polypeptide from culture media or lysate
may be achieved by established techniques depending on the
properties of the polypeptide i.e. using ammonium sulfate or
ethanol precipitation, acid extraction, anion or cation
exchange chromatography, phosphocellulose chromatography,
hydrophobic interaction chromatography, hydroxylapatite
chromatography and lectin chromatography. Final

purification may be achieved using HPLC.

The polypeptides may be expressed with or without a leader
or secretion sequence. In the former case the leader may be
removed using post-translational processing (see U3
4,431,739; US 4,425,437; and US 4,338,397) or be chemically

removed subsequent to purifying the expressed polypeptide.

According to a further aspect, the Moraxella polypeptides of
the invention may be used in a diagnostic test for Moraxella

infection, in particular Moraxella infection.

several diagnostic methods are possible, for example

detecting Moraxella organism in a biological sample, or for
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diagnostic of a Moraxella infection in an host susceptible
to Moraxella infection, the following procedure may be

followed:

a) obtaining a biological sample from a host;

b) incubating an antibody or fragment thereof

reactive with a Moraxella polypeptide of the invention with

the biological sample to form a mixture; and

c) detecting specifically bound antibody or bound
fragment in the mixture which indicates the presence of

Moraxella.

Alternatively, a method for the detection of antibody

specific to a Moraxella antigen in a biological sample

containing or suspected of containing said antibody may be

performed as follows:
a) obtaining a biolegical sample from a host;

b) incubating one or more Moraxella polypeptides of

the invention or fragments thereof with the biological

sample to form a mixture; and

c) detecting specifically bound antigen or bound
fragment in the mixture which indicates the presence of

antibody specific to Mcraxella.

One of skill in the art will recognize that this diagnostic
test may take several forms, including an immunological test
such as an enzyme-linked immunosorbent assay (ELISA), a
radioimmunocassay or a latex agglutination assay, essentially
to determine whether antibodies specific for the protein are

present in an organism.
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The DNA sequences encoding polypeptides of the invention may
also be used to design DNA probes for use in detecting the

presence of Moraxella in a biological sample suspected of

containing such bacteria. The detection method of this

invention comprises:
a) obtaining the biological sample from a host;

b) incubating one or more DNA probes having a DNA
sequence encoding a polypeptide of the invention or
fragments thereof with the biological sample to form a

mixture; and

c) detecting specifically bound DNA probe in the

mixture which indicates the presence of Moraxella bacteria.

The DNA probes of this invention may also be used for

detecting circulating Moraxella i.e. Moraxella nucleic acids
in a sample, for example using a polymerase chain reaction,
as a method of diagnosing Moraxella infections. The probe
nay be synthesized using conventional techniques and may be
immobilized on a solid phase, or may be labelled with a
detectable label. A preferred DNA probe for this
application is an oligomer having a sequence complementary
to at least about 6 contiguous nucleotides of the Moraxella
polypeptides of the invention. In a further embodiment, the
preferred DNA probe will be an oligomer having a sequence
complementary to at least about 15 contiguous nucleotides of
the Moraxella polypeptides of the invention. In a further
embodiment, the preferred DNA probe will be an oligomer
nhaving a segquence complementary to at least about 30
contiguous nucleotides of the Moraxella polypeptides of the
invention. In a further embodiment, the preferred DNA probe

will be an oligomer having a sequence complementary to at
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least about 50 contiguous nucleotides of the Moraxella

polypeptides of the invention.

Another diagnostic method for the detection of Moraxella in

a host comprises:

a) labelling an antibody reactive with a polypeptide
of the invention or fragment thereof with a detectable

label;

b) administering the labelled antibody or labelled

fragment to the host; and

c) detecting specifically bound labelled antibody or
labelled fragment in the host which indicates the presence

of Moraxella.

A further aspect of the invention is the use of the

Moraxella polypeptides of the invention as immunogens for

the production of specific antibodies for the diagnosis and
in particular the treatment of Moraxella infection.

suitable antibodies may be determined using appropriate
screening methods, for example by measuring the ability of a
particular antibody to passively protect against Moraxella
infection in a test model. One example of an animal model
is the mouse model described in the examples herein. The
antibody may be a whole antibody or an antigen-binding
fragment thereof and may belong to any immunoglobulin class.
The antibody or fragment may be of animal origin,
specifically of mammalian origin and more specifically of
murine, rat or human origin. It may be a natural antibcdy
or a fragment thereof, or if desired, a recombinant antibody
or antibody fragment. The term recombinant antibody or
antibody fragment means antibody or antibody fragment which

was produced using molecular biology techniques. The
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antibody or antibody fragments may be polyclonal, or
preferably monoclonal. It may be specific for a number of

epitopes associated with the Moraxella polypeptides but is

preferably specific for one.

According to one aspect, the present invention provides the
use of an antibody for prophylaxis and/or treatment of

Moraxella infection.

In a further aspect, the invention provides a method for
prophylactic or therapeutic treatment of Moraxella infection
in a host susceptible to Moraxella infection comprising
administering to the host a prophylactic or therapeutic

amount of a pharmaceutical composition of the invention.

In a further aspect, polynucleotides encoding polypeptides
of the invention, or fragments, analegs or derivatives
thereof, may be used in a DNA immunization method. That is,
they can be incorporated into a vector which is replicable
and expressible upon injection thereby producing the
antigenic polypeptide in vivo. For example polynucleotides
may be incorporated into a plasmid vector under the control
of the CMV promoter which is functional in eukaryotic cells.

Preferably the vector is injected intramuscularly.

A further aspect of the invention is the use of the
antibodies directed to the polypeptides of the invention for
passive immunization, whereby an antibody raised by a
polypeptide of the invention is administered to a host in an
amount sufficient to provide a passive immunization. One
could use the antibodies described in the present
application. Suitable antibodies may be determined using
appropriate screening methods, for example by measuring the
ability of a particular antibody to passively protect

against Moraxella infection in a test model. One example of
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an animal model is the mouse model described in the examples
herein. The antibody may be a whole antibody or an antigen-
binding fragment thereof and may belong to any
immunoglobulin class. The antibody or fragment may be of
animal origin, specifically of mammalian origin and more
specifically of murine, rat or human origin. It may be a
natural antibody or a fragment thereof, or if desired, a
recombinant antibody or antibody fragment. The term
recombinant antibody or antibody fragment means antibody or
antibody fragment which was produced using molecular biology
techniques. The antibody or antibody fragments may be
polyclonal, or preferably monoclonal. It may be specific
for a number of epitopes associated with the Moraxella

polypeptides but is preferably specific for one.

The use of a polynucleotide of the invention in genetic
immunization will preferably employ a suitable delivery
method or system such as direct injection of plasmid DNA
into muscles [Wolf et al. HM G (1992) 1: 363; Turnes et
al., Vaccine (1999), 17 : 2089; Le et al., Vaccine (2000)

18 : 1893; Alves et al., Vaccine (2001) 19 : 7881, injection
of plasmid DNA with or without adjuvants [Ulmer et al.,
Vaccine (1999) 18: 18; MacLaughlin et al., J. Control
Release (1998) 56: 259; Hartikka et al., Gene Ther. (2000)
7: 1171-82; Benvenisty and Reshef, PNAS USA (1986) 83:9551;
Singh et al., PNAS USA (2000) 97: 811], targeting cells by
delivery of DNA complexed with specific carriers [Wa et al.,
J Biol Chem (1989) 264: 16985; Chaplin et al., Infect.
Tmmun. (1999) 67: 64341, injection of plasmid complexed or
encapsulated in various forms of liposomes [Ishii et al.,
AIDS Research and Human Retroviruses (1997) 13: 142; Perrie
et al., Vaccine (2001) 19: 3301], administration of DNA with
different methods of bombardment [Tang et al., Nature (1992)
356: 152; Eisenbraun et al., DNA Cell Biol (1993) 12: 791;
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Chen et al., Vaccine (2001) 19: 2908], and administration of
DNA with lived vectors [Tubulekas et al., Gene (1997) 180:
191; Pushko et al., Virology (1997) 239: 389; Spreng et al.
FEMS (2000) 27: 299; Dietrich et al., Vaccine (2001) 19:
2506] .

According to one aspect, the present invention provides the

use of an antibody for prophylaxis and/or treatment of

Moraxella infections.

Tn a further embodiment, the invention provides the use of a
pharmaceutical composition of the invention in the
manufacture of a medicament for the prophylactic or

therapeutic treatment of Moraxella infection.

In a further embodiment, the invention provides a kit
comprising a polypeptide of the invention for detection or

diagnosis of Moraxella infection.

Unless otherwise defined, 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 invention
belongs. All publications, patent applications, patents, and
other references mentioned herein are incorporated by
reference in their entirety. In case of conflict, the
present specification, including definitions, will control.
In addition, the materials, methods, and examples are

illustrative only and not intended to be limiting.
EXAMPLE 1

This example illustrates the cloning and molecular

characteristics of SMC-1 gene and corresponding polypeptide.

The coding region of M. catarrhalis SMC-1 (SEQ ID NO: 1)

gene was amplified by PCR (DNA Thermal Cycler GeneAmp PCR

system 2400 Perkin Elmer, San Jose, ca) from genomic DNA of
31
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M. catarrhalis strain ETSU C-2 using the following oligos
that contained base extensions for the addition of
restriction sites Ncol (CCATGG) and XhoT (CTCGAG): RIOS30.
(5'- TATGTACCATGGCTGAACTCARTACCAGCCGTTCA -3%) and RIOS31 (5'-
GGCATGCTCGAGGTAATCATGTCTCCAAGCATTTTG -3'). PCR products
were purified from agarose gel using a QIAquick gel
extraction kit following the manufacturer's instructions
(Qiagen, Chatsworth, CR), and digested with Neol and Xhol
(Amersham Pharmacia Biotech, Inc, Baie d’Urfé, Canada). The
pET21d (+) vector (Novagen, Madison, WI) was digested with
NecoI and Xhol and purified from agarose gel using a QIAquick
gel extraction kit {0iagen). The NcoI-Xhol PCR products
were ligated to the NcoI-Xhol pET21d(+) expression vector.
The ligated products were transformed into E. coli strain
DH5a [¢80dlacZAM15 A{lacZYR-argF)Ul69 endAl recAl hsdR17 (rx-
mg+) deoR thi-1 supE44 A gyrA96 reldl] (Gibco BRL,
Gaithersburg, MD) according to the method of Simanis
(Hanahan, D. DNA Cloning, 1985, D.M. Glover (ed), pp. 109-
135). Recombinant pET21d(+) plasmid (rpET21d(+)) containing
sSMC-1 gene was purified using a Qiagen kit and DNA insert
was sequenced (Taq Dye Deoxy Terminator Cycle Sequencing

kit, ABI, Foster City, CA).
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of M. catarrhalis genes.
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amplification

Genes

Primers
I.D.

Restriction
site

Vector

Sequence
{SEQ ID No)

SMC-1

RIOS30

Ncel

pET21d (+)

51—

TATGTACCATGGCTGAACT
CAATACCAGCCGTTCA -
3'(SEQ ID No :5)

SMC-1

RIOS31

Xhol

PET21d (+)

51

GGCATGCTCGAGGTAATCA
TGTCTCCAAGCATTTTG-
3'(SEQ ID No :6)

SMC-1

RIOS187

Bglii

PCMV-GH

57

GGCAGATCTTGGAACTCAA

TACCAGCCGTTC-3"' (SEQ
ID No :7)

SMC-1

RIOS188

Sall

pCMV—GH

57—
ACGCGTCGACTTAGTAATC
ATGTCTCCAAGCAT-
3'(SEQ ID No :8)

SMC-2

RIOS20

NdeI

pET21b (+)

O

CGTACCAGCACATATGAAT

AAACAARACGCCAATCAA-
3' (SEQ ID No :9)

SMC-2

RIOS21

XhoI

pET21b (+)

5'_
GCCCATCTCGAGTTGCGAT
TCTGTCTCTGCC-3' (SEQ

ID No : 10)

SMC-2

RIOS189

BamHI

pCMV-GH

57—
CGAGGATCCTAATAAARCAA
AACGCCAATCAAAC—
3'(SEQ ID No : 11)

SMC~2

RIOS190

HindITI

pCMV-GH

57 -

CAGAAGCTTTTATTGCGAT

TCTGTCICTGCC-3" (SEQ
ID No : 12)

It was determined that the open reading frame

(ORF) which

codes for SMC-1 polypeptide contains 2781-bp and encodes a

926 amino acid residues polypeptide with a predicted pI of

6.31 and a predicted molecular mass of 104054.84 Da.
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Analysis of the predicted amino acid residues sequence (SEQ

) ID NO :2) using the Spscan software (Wisconsin Sequence

Analysis Package; Genetics Computer Group) suggested the
existence of a 35 amino acid residues signal peptide
(METAHHHRSKTYLTTAIRYALFGIASLPFVIPTYA), which ends with a
cleavage site located between an alanine and a glutamic acid

residues.

To confirm the presence by PCR amplification of SMC-1 (SEQ
ID NO: 1) gehe, the following 3 distinct M. catarrhalis
strains were used: M. catarrhalis ETSU C-2, ETSU T-25, and
ETSU 658 clinical isolates were provided by the East
Tennessee State University. The E. coli XL1-Blue MRF’ was
used in these experiments as negative control. SMC-1 (SEQ ID
NO :1) gene was amplified by PCR (DNA Thermal Cycler GeneAmp
PCR system 2400 Perkin Blmer) from genomic DNA from the 3 M.
catarrhalis strains, and the control E. coli strain using
the oligonucleotides primers RIOS30 and RIOS31 (Table 1).
PCR was performed with 5 cycles of 15 sec at 94°C, 30 sec at
47°C and 3 min at 68°C followed by 30 cycles of 15 sec at
94°C, 30 sec at 63°C and 3 min at 68°C and a final
elongation period of 5 min at 68°C. The PCR products were
size fractionated in 1% agarose gels and were visualized by
ethidium bromide staining. The results of these PCR
amplifications are presented in Table 2. The analysis of the
amplification products revealed that SMC-1 (SEQ ID NO :1)
gene was present in the genome of all of the 3 M.
catarrhalis strains tested. No such product was detected
when the control E. coli DNA was submitted to identical PBCR

amplifications with these oligonucleotide primers.
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Table 2. Identification of M. catarrhalis genes by PCR

amplification.
Strain Tdentification by PCR amplification of
Identification

SMC-1 SMC-2
ETSU C-2 + +
ETSU 658 + +
ETSU T-25 ¥ ¥
E. coli - -
EXAMPLE 2

This example illustrates the cloning and molecular

characteristics of SMC-2 gene and corresponding polypeptide.

The coding region of M. catarrhalis SMC-2 (SEQ ID NO: 3)
gene was amplified by PCR (DNA Thermal Cycler GenehAmp PCR
system 2400 Perkin Elmer) from genomic DNA of M. catarrhalis
strain ETSU C-2 using the following oligos that contained
base extensions for the addition of restriction sites Ndel
(CATATG) and Xhol (CTCGAG): RIOS20 and RIOS21, which are
presented in Table 1. The methods used for cloning SMC-2
gene into an expression vector and sequencing are similar to

the methods described in Example 1.

It was determined that the open reading frame (ORF) which
codes for SMC-2 contains 957-bp and encodes a 318 amino acid
residues polypeptide with a predicted pI of 5.78 and a
predicted molecular mass of 35954.10 Da. Analysis of the
predicted amino acid residues sequence (SEQ ID NO :4) using
the Spscan software (Wisconsin Sequence Analysis Package;
Genetics Computer Group) suggested the existence of a 47
amino acid residues signal peptide
{VGKIMSKI PMMNEKYFRRQALYWLIAAAIMAGLWLIVWLT SSVPAMI), which
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ends with a cleavage site located between an isoleucine and

an asparagine residues.

The SMC-2 gene was shown to be present after PCR
amplification using the oligonucleotide primers RIOS20 and
RIOS21 in the 3 M. catarrhalis strains tested (Table 2). The
methods used for PCR amplification of the SMC-2 gene were
similar to the methods presented in Example 1. No such
product was detected when the control E. coli DNA was
submitted to identical PCR amplification with these

oligonucleotide primers.
EXAMPLE 3

This example illustrates the cloning of M. catarrhalis genes

in CMV plasmid pCMV-GH.

The DNA coding regions of M. catarrhalis polypeptides were
inserted in phase downstream of a human growth hormone (hGH)
gene which was undex the transcriptional control of the
cytomegalovirus (CMV) promotor in the plasmid vector pCMV-GH
(Tang et al., Nature, 1992, 356 :152). The CMV promotor is
non-functional plasmid in E. coli cells but active upon
administration of the plasmid in eukaryotic cells. The

vector also incorporated the ampicillin resistance gene.

The coding regions of SMC-1 (SEQ ID NO: 1) and SMC-2 (SEQ ID
NO: 3) genes without their leader peptide regions were
amplified by PCR (DNA Thermal Cycler GeneZmp PCR system 2400
perkin Elmer) from genomic DNA of M. catarrhalis strain ETSU
C-2 using oligonucleotide primers that contained base
extensions for the addition of restriction sites BamHI
(GGATCC), BglIIL (AGATCT), Sall (GTCGAC), or HindIII (AAGCTT)
which are described in Table 1. The PCR products were
purified from agarose gel using a QIAquick gel extraction
kit (Qiagen), and digested with restriction enzymes
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(Amersham Pharmacia Biotech, Inc). The pCMV-GH vector
(Laboratory of Dr. Stephen A. Johnston, Department of
Biochemistry, The University of Texas, pallas, Texas) was
digested with BamHI, BglIII, Sall, or HindIII and purified
from agarose gel using the QIAquick gel extraction kit
(Qiagen) . The digested DNA fragments were ligated to the
digested pCMV-GH vector to create the hGH-SMC-1 and hGH-SMC-
2 fusion polypeptides under the control of the CMV promoter.
The ligated products were transformed into E. coli strain
DH5a [$80dlacZAM1S A{lacZYA-argF) U169 endAl recAl hsdR17 (rx-
mg+) deoR thi-1 supB4d A gyrA96 relAl] (Gibco BRL) according
to the method of Simanis (Hanahan, D. DNA Cloning, 1985,

D.M. Glover (ed), pp. 109-135). The recombinant pCMV
plasmids were purified using a Qiagen kit, and the
nucleotide sequences of the DNA inserts were verified by DNA

sequencing.
EXAMPLE 4

This example illustrates the use of DNA to elicit an immune

response to M. catarrhalis polypeptide antigens.

A group of 8 female BALB/c mice (Charles River, St-Constant,
Québec, Canada) were immunized by intramuscular injection of
100 pl three times at two- or three-week intervals with 50
pg of recombinant pCMV-GH encoding SMC-1 (SEQ ID NO: 1) and
SMC-2 (SEQ ID NO: 3) genes in presence of 50 pg of
granulocyte-macrophage colony-stimulating factor (GM-CSF) -
expressing plasmid pCMV-GH-GM-CSF (Laboratory of Dr. Stephen
A. Johnston, Department of Biochemistry, The University of
Texas, Dallas, Texas). As contrel, a group of mice were
injected with 50 pg of pCMV~GH in presence of 50 ug of pCMV-
GH-GM-CSF. Blood samples were collected from the orbital
sinus prior to each immunization and seven days following
the third injection. Serum antibody responses were
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determined by ELISA using the corresponding His-Tag labeled
M. catarrhalis recombinant polypeptides as coating antigen.
The production and purification of these His-tag labeled M.
catarrhalis recombinant polypeptides are presented in

Example 5.
EXAMPLE 5

This example illustrates the production and purification of

M. catarrhalis recombinant polypeptides.

The recombinant pET2l plasmid with SMC-1 (SEQ ID NO: 1) and
sMC-2 (SEQ ID NO: 3) genes were used to transform by
electroporation (Gene Pulser II apparatus, BIO-RAD Labs,
Mississauga, Canada) E. coli strain AD494 (DE3) [Aara—
1leu7697 AlacX74 AphoA Pvull phoR AmalF3 F'[ladWlacIﬂ prol
trxB::Kan (DE3)] (Novagen). 1In this strain of B. coli, the
T7 promotor controlling expression of the recombinant
polypeptide is specifically recognized by the T7 RNA
polymerase (present on the ADE3 prophage) whose gene is
under the control of the lac promotor which is inducible by
isopropyl—ﬁ—d—thio—galactopyranoside (IPTG). The
transformant AD494 (DE3)/ rpET2l was grown at 37°C with
agitation at 250 rpm in LB broth (peptone 10g/L, yeast
extract 5g/L, NaCl 10g/L) containing 100 pg of carbenicillin
{Sigma-Aldrich Canada Ltd., Oakville, Canada) per ml until
the Agpo reached a value of 0.5. In order to induce the
production of His-tagged M. catarrhalis recombinant
polypeptides, the cells were incubated for 3 additional
hours in the presence of IPTG at a final concentration of 1

mM. Induced cells from a 500 ml culture were pelleted by

centrifugation and frozen at -70°C.

The purification of the recombinant polypeptides from the

soluble cytoplasmic fraction of IPTG-induced
38
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AD494 (DE3) /rpET21 was done by affinity chromatography based
on the properties of the HiseTag sequence (6 consecutive
histidine residues) to bind to divalent cations (Ni®*')
immobilized on the HiseBind metal chelation resin. Briefly,
the pelleted cells obtained from a 500 mL culture induced
with IPTG was resuspended in lysis buffer (20 mM Tris, 500
mM NaCl, 10 mM imidazole, pH 7.9) containing 1mM PMSF,
sonicated and centrifuged at 12,000 X g for 20 min to remove
debris. The supernatant was deposited on a Ni-NTA agarose
column (Qiagen). The His-tag labeled M, catarrhalis
recombinant polypeptides were eluted with 250 mM imidazole-
500mM NaCl-20 mM Tris pH 7.9. The removal of the salt and
imidazole from the sample was done by dialysis against PBS
at 4°C. The guantities of recombinant polypeptides obtained
from the soluble fraction of E. coli was estimated by

MicroBCA (Pierce, Rockford, Illinois) .
EXAMPLE 6

This example illustrates the reactivity of the His-tagged M.
catarrhalis recombinant polypeptides with antibodies present

in human palatine tonsils.

As shown in Table 3, SMC-1 and SMC-2 His-tagged recombinant
polypeptide were recognized in immunoblots by the antibodies
present in the human palatine tonsils. It indicates that
humans, which are normally in contact with M. catarrhalis do
develop antibodies that are specific to these polypeptides.
These particular human antibodies might be implicated in the

protection against M. catarrhalis infection.
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Table 3. Reactivity in immunoblots of antibodies present in

human palatine tonsils with M.

recombinant polypeptides.

catarrhalis His-tagged fusion

Reactivity in immunoblots with

Purified Apparent
recombinant molecular antibodies present in human
polypeptide weight (kDa)? palatine tonsils®
I.p.*
sMC-1 104 +
SMC-2 36 +

His-tagged recombinant polypeptides produced and purified as

described in Example 5 were used to perform the immunoblots.

2Molecular weight of the His-tagged recombinant polypeptide
was estimated after SDS-PAGE.

3ggtracts from human palatine tonsils were not diluted in

order to perform the immunoblots.

EXAMPLE 7

This example illustrates the accessibility to antibodies of

the SMC-1 and SMC-2 polypeptides at the surface of M.

catarrhalis strain.

15 Bacteria were grown in Brain Heart Infusion (BHI) broth

20

containing 1 % dextrose at 37°C in a 8% CO; atmosphere to

give an ODasomn Of 0.650 (~10° CFU/ml). Dilutions of anti-SMC—

1 or anti-SMC-2 or control sera were then added and allowed

to bind to the cells, which were incubated for 2 h at 4°C

with rotation. Samples were washed 4 times in blocking

pbuffer [phosphate-buffered saline (PBS) containing 2% bovine

serum albumin (BSA)], and then 1 ml of goat fluorescein

(FITC) -conjugated anti-mouse IgG Fc (gamma) fragment
specific diluted in blocking buffer was added. After an
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additional incubation of 60 min at room temperature with
rotation in the dark, samples were washed 4 times in
blocking buffer and fixed with 0.25 % formaldehyde in PBS
buffer for 18 h at 4°C. Cells were centrifuged and
resuspended in 0.5 ml of PBS buffer, Cells were kept in the
dark at 4°C until analyzed by flow cytometry (Epics® XL;
Beckman Coulter, Inc.). Flow cytometric analysis revealed
that SMC-1- and SMC-2-specific antibedies efficiently
recognized their corresponding surface exposed epitopes on
the homologous (ETSU C-2) M. catarrhalis strain tested
(Table 4). It was determined that more than 89 % of the
10,000 Moraxella cells analyzed were labeled with the
antibodies present in the SMC-1- and SMC-2-specific sera. In
addition, antibodies present in the pool of SMC-1- and SMC-
2-specific sera attached at the surface of ETSU 658 strain
of M. catarrhalis (Table 4). It was also determined that
more than 90% of the 10,000 cells of this strain were
labeled by the specific antibodies. These observations
clearly demonstrate that the SMC-1 and SMC-2 polypeptides
are accessible at the surface, where they can be easily
recognized by antibodies. Anti-M. catarrhalis antibodies
were shown to play an important role in the protection

against M. catarrhalis infection.
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Table 4. Evaluation of the attachment of SMC-1- and SMC-2-

specific antibodies at the surface of intact cells of M.

catarrhalis.

Serum Identification Strains Fluorescence |% of labeled
Index? cells®
Pool of SMC-1- ETSU C-2 19.8 96.1
specific sera’ ETSU 658 15.2 93.1
Pool of SMC-2- ETSU C-2 11.0 89.8
specific sera ETSU 658 11.9 90.5
Pool of negative ETSU C-2 1.0 1.0
control sera’ ETSU 658 1.0 1.0
Positive control ETSU C-2 25.0 97.4
serum® ETSU 658 19.6 93.3

1 Phe mice were injected subcutaneously five times at two-

week intervals with 20 pg of purified recombinant

polypeptides mixed with 10 pg of QuilA adjuvant (Cedarlane

Laboratories, Hornby, Canada). The sera were diluted 1/50.

2 mhe fluorescence index was calculated as the median

fluorescence value obtained after labeling the cells with an

immune serum divided by the flucrescence value obtained for

a control mouse serum. A fluorescence value of 1 indicated

that there was no binding of antibodies at the surface of

intact Moraxella cells.

3y of labeled cells out of the 10,000 cells analyzed.

4 gera collected from unimmunized or sham-immunized mice were

pooled, diluted 1/50, and used as negative controls for this

assay.

Sgerum obtained from a mouse immunized with 20 ng of purified

outer membrane polypeptides from M. catarrhalis strain ETSU-
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c2 was diluted 1/1000 and was used as a positive control foxr

the assay.
EXAMPLE 8

This example illustrates the bactericidal activities of

anti-SMC-1 and anti-SMC-2 mouse sera.

Bacteria were plated on chocolate agar plate and incubated
at 37°C in a 8% CO, atmosphere for 16 h. Bacterial cells were
then resuspended in bacteriolysis buffer [10% Hanks’
Balanced Salt Solution (HBSS) and 1% hydrolyzed casein, pH
7.31 to an ODssons OF 0.25 and diluted to 8 x 10* CFU/ml. The
bactericidal assay was performed by mixing 25 pl of the
bacterial suspension with 50 pl of diluted heat-inactivated
test serum and 15 pl of HBSS and incubating for 15 min at
37°C, 8% COp with agitation (200rpm) . The rabbit complement—
containing serum was then added to a final concentration of
10%, and the mixture was incubated for an additional €0 min
at 37°C, 8% CO; with agitation (200rpm). At the end of the
incubation period, the number of viable bacteria was
determined by plating 10pl of the assay mixture on chocolate
agar plate. The plates were incubated at 37°C in an 8% COz
atmosphere for 18-24 h. The control consisted of bacteria
incubated with heat-inactivated sera collected from mice
before immunization and rabbit complement. The bactericidal
titer was determined as the highest serum dilution resulting
in killing of 50 % or more of the bacteria compared to the
control. The M. catarrhalis strain ETSU 658 was used to
evaluate the bactericidal activity of the sera. Bactericidal
activity against M. catarrhalis strain ETSU 658 was detected
in sera collected from mice immunized five times with 20pg

of purified recombinant SMC-1 or SMC-2 polypeptides.
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EXAMPLE 9

This example illustrates the protection of mice against M.

catarrhalis infection induced by immunization.

Groups of 10 female BALB/c mice (Charles River) were
immunized subcutaneously five times at two-week intervals
with 20 pg of affinity purified His-tagged M. catarrhalis
recombinant polypeptides in presence of 10% of QuilA
adjuvant (Cedarlane Laboratories Ltd) or, as control, with
QuilA adjuvant alone in PBS. Blood samples were collected
from the orbital sinus on day 0, 14, 28, 42, and 56 prior to
each immunization and 14 days (day 70) following the fifth
injection. One week later the mice were challenged
intrapulmonary with approximately 1x10% CFU of the M.
catarrhalis strain ETSU 658. Samples of the M. catarrhalis
challenge inoculum were plated on chocolate agar plates to
determine the CFU and to verify the challenge dose. Mice
were killed by an intraperitoneal injection of sodium
pentobarbital (Euthanyl™) Sh after infection. The intact
lungs were excised and homogenised in a tissue homogeniser.
The lung homogenate were assessed for bacterial clearance by

plating of serial dilutions for CFU determination.
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CLAIMS:

1. An isolated polynucleotide comprising a

polynucleotide chosen from:

(a) a polynucleotide encoding a polypeptide having at
least 70% identity to a second polypeptide comprising a
sequence chosen from: SEQ ID NOS: 2, 4 or fragments or

analogs thereof;

(b) a polynucleotide encoding a polypeptide having at
least 80% identity to a second polypeptide comprising a
sequence chosen from: SEQ ID NOS: 2, 4 or fragments or

analogs thereof;

(c) a polynucleotide encoding a polypeptide having at
least 95% identity to a second polypeptide comprising a
sequence chosen from: SEQ ID NOS: 2, 4 or fragments or

analogs thereof;

(d) a polynucleotide encoding a polypeptide comprising
a sequence chosen from: SEQ ID NOS: 2, 4 or fragments or

analogs thereof;

(e} a polynucleotide encoding a polypeptide capable of
raising antibodies having binding specificity for a
polypeptide comprising a sequence chosen from: SEQ ID NOS:

2, 4 or fragments or analogs thereof;

(£) a polynucleotide encoding an epiltope bearing
portion of a polypeptide comprising a sequence chosen from

SEQ ID NOS: 2, 4 or fragments or analogs thereof;

(g) a polynucleotide comprising a sequence chosen from

SEQ ID NOS: 1, 3 or fragments or analogs thereof;
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(h) a polynucleotide that is complementary to a
polynucleotide in (a), (b), (¢}, (d), (e), (£) or (g).
2. An isolated polynucleotide comprising a
polynucleotide chosen from:
(a) a polynucleotide encoding a polypeptide having at

least 70% identity to a second polypeptide comprising a

sequence chosen from: SEQ ID NOS: 2 or 4;

(b) a polynucleotide encoding a polypeptide having at
least 80% identity to a second polypeptide comprising a
sequence chosen from: SEQ ID NOS: 2 or 4;

(c) a polynucleotide encoding a polypeptide having at
least 05% identity to a second polypeptide comprising a

sequence chosen from: SEQ ID NOS: 2 or 4;

(d) a polynucleotide encoding a polypeptide comprising

a sequence chosen from: SEQ ID NOS: 2 or 4;

(e) a polynucleotide encoding a polypeptide capable of
raising antibodies having binding specificity for a
polypeptide comprising a sequence chosen from: SEQ ID NOS: 2

or 4;

(f) a polynucleotide encoding an epitope bearing
portion of a polypeptide comprising a sequence chosen from

SEQ ID NOS: 2 or 4;

(g) a polynucleotide comprising a sequence chosen from

SEQ ID NOS: 1 or 37

(h) a polynucleotide that is complementary to a

polynucleotide in (a), (b), (¢}, (d), (e), (£) or (g).

3. The polynucleotide of claim 1, wherein said

polynucleotide is DNA,
46
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4. The polynucleotide of claim 2, wherein said

polynucleotide is DNA.

5. The polynucleotide of claim 1, wherein said

polynucleotide is RNA.

6. The polynucleotide of claim 2, wherein said

polynucleotide is RNA.

7. An isolated polynucleotide that hybridizes under

stringent conditions to either

(a) a DNA sequence encoding a polypeptide or
(b} the complement of a DNA sequence encoding a
‘polypeptide;

wherein said polypeptide comprises a sequence chosen from

SEQ ID NOS: 2 or 4 or fragments or analogs thereof.

8. The polynucleotide of claim 1 that hybridizes

under stringent conditions to either

{a) a DNA sequence encoding a polypeptide or
(b) the complement of a DNA sequence encoding a
polypeptide;

wherein said polypeptide comprises a sequence chosen from

SEQ ID NOS: 2 or 4 or fragments or analogs thereof.

9. The polynucleotide of claim 2 that hybridizes

under stringent conditions to either

(a) a DNA sequence encoding a polypeptide or
{b) the complement of a DNA sequence encoding a
polypeptide;
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wherein said polypeptide comprises a sequence chosen from

SEQ ID NOS: 2 or 4.

10. The polynucleotide of claim 1 that hybridizes

under stringent conditions to either

(a) a DNA sequence encoding a polypeptide or
(b) the complement of a DNA sequence encoding a
polypeptide;

wherein said polypeptide comprises at least 10 contiguous
amino acid residues from a polypeptide comprising a sequence
chosen from SEQ ID NOS: 2 or 4 or fragments or analogs

thereof.

11. The polynucleotide of claim 2 that hybridizes

under stringent conditions to either

(a) a DNA sequence encoding a polypeptide or
(b) the complement of a DNA sequence encoding a
polypeptide;

wherein said polypeptide comprises at least 10 contiguous
amino acid residues from a polypeptide comprising a segquence

chosen from SEQ ID NOS: 2 or 4.

12. A vector comprising the polynucleotide of claim 1,
wherein said DNA is operably linked to an expression control
region.

13. A vector comprising the polynucleotide of claim 2,

wherein said DNA is operably linked to an expression control

region.

14, A host cell transfected with the vector of

claim 12.
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15. A host cell transfected with the wvector of
claim 13.
16. A process for producing a polypeptide comprising

culturing a host cell according to claim 14 under conditions

suitable for expression of said polypeptide.

17. A process for producing a polypeptide comprising
culturing a host cell according to claim 15 under condition

suitable for expression of said polypeptide.

18. An isolated polypeptide comprising a polypeptide

chosen from:

{a) a polypeptide having at least 70% identity to a
second polypeptide comprising a sequence chosen from: SEQ ID

NOS: 2, 4 or fragments or analogs thereof;

(b) a polypeptide having at least 80% identity to a
second polypeptide comprising a sequence chosen from: SEQ ID

NOS: 2, 4 or fragments or analogs therect;

(c) a polypeptide having at least 95% identity to a
second polypeptide comprising a sequence chosen from: SEQ ID

NOS: 2, 4 or fragments or analogs thereof;

(d) a polypeptide comprising a sequence chosen from

SEQ ID NOS: 2, 4 or fragments or analogs thereof;

(e) a polypeptide capable of raising antibodies having
binding specificity for a polypeptide comprising a sequence
chosen from SEQ ID NOS: 2, 4 or fragments or analogs

thereof;

(£) an epitope bearing portion of a polypeptide
comprising a sequence chosen from SEQ ID NOS: 2, 4 or
fragments or analogs thereof;
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(g) the polypeptide of (a), (b), (c), (d), (e) or (f)

wherein the N-terminal Met residue is deleted;

(h) the polypeptide of (a), (b), (c), (d), (e), or (f)

wherein the secretory amino acid sequence is deleted.

19. An isolated polypeptide comprising a polypeptide

chosen from:

(a) a polypeptide having at least 70% identity to a
second polypeptide comprising a sequence chosen from: SEQ ID

NOS: 2 or 4;

(b) a polypeptide having at least 80% identity te a
second polypeptide comprising a sequence chosen from: SEQ ID

NOS: 2 or 4:

(c) a polypeptide having at least 95% identity to a
second polypeptide comprising a sequence chosen from: SEQ ID

NOS: 2 or 4;

(d) a polypeptide comprising a sequence chosen from

SEQ ID NOS: 2 or 4;

(e) a polypeptide capable of raising antibodies having
binding specificity for a polypeptide comprising a sequence

chosen from SEQ ID NOS: 2 or 4;

(f) an epitope bearing portion of a polypeptide

comprising a sequence chosen from SEQ ID NOS: 2 or 4:

(9) the polypeptide of (a), (b), (e}, (d), (e) or (f)

wherein the N-terminal Met residue is deleted;

(h) the polypeptide of (a), (b}, (), (d), (e), or (f)

wherein the secretory amino acid sequence is deleted.
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20. A chimeric polypeptide comprising two or more
polypeptides having a sequence chosen from SEQ ID NOS: 2, 4
or fragments or analogs thereof; provided that the

polypeptides are linked as to formed a chimeric polypeptide.

21. A chimeric polypeptide comprising two or more
polypeptides having a sequence chosen from SEQ ID NOS: 2 or
4 provided that the polypeptides are linked as to formed a

chimeric polypeptide.

22. A pharmaceutical composition comprising a
polypeptide according to any one of claims 18 to 21 and a

pharmaceutically acceptable carrier, diluent or adjuvant.

23. A method for prophylactic or therapeutic treatment
of Moraxella infection in a host susceptible to Moraxella
infection comprising administering to said host a
prophylactic or therapeutic amount of a composition

according to claim 22.

24, A method according to claim 23 wherein the host- is

a neonate, an infant or a child.

25. A method according to claim 23 wherein the host is

an immunocompromised host.

26. A method according to claim 23 wherein the host is
an adult.
27. A method for therapeutic or prophylactic treatment

of otitis media, sinusitis, persistent cough, acute
laryngitis, suppurative keratitis, conjunctivitis
neonatorum, and invasive diseases comprising administering
to said host a therapeutic or prophylactic amount of a
composition according to claim 22.
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28. A method for diagnostic of Moraxella infection in
an host susceptible to Moraxella infection comprising

(a) obtaining a biological sample from a host;

(b) incubating an antibody or fragment thereof
reactive with a polypeptide according to any one of claims

18 to 21 with the biological sample to form a mixture; and

(c) detecting specifically bound antibedy or bound
fragment in the mixture which indicates the presence of

Moraxella.

29. A method for the detection of antibody specific to
a Moraxella antigen in a biological sample containing or

suspected of containing said antibody comprising
(a) obtaining a biological sample from a host;

(b) incubating one or more polypeptides according to
any one of claims 18 to 21 or fragments thereof with the

biological sample to form a mixture; and

(c) detecting specifically bound antigen or bound
fragment in the mixture which indicates the presence of

antibody specific to Moraxella.

30. Use of the pharmaceutical composition according to
claim 22 in the manufacture of a medicament for the
prophylactic or therapeutic treatment of Moraxella

infection.

31. Kit comprising a polypeptide according to any one
of claims 18 to 21 for detection or diagnosis of Moraxella

infection.
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CTACCGCTAT

TCETTACGCA

CTATTTGGTA

TCGCCAGTTT

GCCATTTGTC

ATACCAACTT

ATGCAGAACT

CGTTCACTGA
BAACCCAATA
GCCTTTGATG
CARGCAAATC
AATCCAAGTT
AGCTTAGCCA
CAGGGTATGT
AARCTGGATG
GGATATTATG
GGTCGGCETG
TCAGGTCAARG
ATGGCTGAAA
TTTGCAAGCA
AGCGAATATC
TACTTAGATA
ACCACCTTGC

CAGTCGTTGG
CTGTCTTAGC
GCTTTGATTT
ARGGCAATCA
TAAACACTGC
AATTAGCCGA
GGATGCAGCC
ARAATGGTAA
ACGCTCARAC
TAACCGCTGA
TACAATTTAG
ACTTAGTATA
CTACCATCAA
GGCTTCAACA
CTGATAGCAT
GTATCAAAAA

TGCTGACAGC
CTTAGACGCC
TGARGTTATC
TCAGATGAGC

AATCCACCAA
TCCGATTACA
TTATGCCGAA
TAAGCTTACT
TGATGGCGGT
CCATACAGAT
TGCTCACGET
TGTCATGTTC
TGATATCAAT
AGTACCTGTC

GATGCTCGTC
TTTGAAATTA
CCAACTGTAT
GATTATGGAT
AAAGACCGTA
ACCACTTACG
TTGGGTGTTG
GARARAATGTCT
GATGGTCGGC
AACTATCGTT
CATAATTCTG
GGTAGAATAT
ACGCCARAAC
CRABATATCG
GCTGGGCTAT
TATCAAGTAC
GTACCAAATT
TGETTTTTGG
CGTTATATAG
TTGAGTCATA
TTEGCATGGC
TTTAGAACRA
CGTAAGTTAT
GCATTATCAG
GGTCAACTAC
TATGAAGATT
CCACATTTAT
GBCEGETCGTT
GCTTGGAGAC

GCTCTTCTGG
GTACGCCTITA
TTACTAACCG
CAGGGGTGETT
GCCGAATACA
CACAATATCA
AGAGTGCTAA
CAGCTGATTT
CARATTACAGA
TGCCTCEGCAT
CCTATTTCAA
TTAACCAATT
TTAGCCTGAC
CTARGARARA
TTTTTGAAMA
TGACACCAAG
TTGAGACAAA
GTCATGATCG
ATARRATGGG
TCCATETTEC
AAGCCAGCCT
ATTATGATTT
TTAACCTAGG
CATATACTGC
AATACGACTA
GCTATTATGG
CACCTGATAC
TGAATCGACT
ATGATTACTA

ATTTTTATT
TTATCTGAAT
CAATCCTATG
GACTGCTTCG
ATTTGATCAT
ATCTGTTICT
GCTAAATCTA
AAGATTTGAA
CARAGATAGA
ATGGATGGGT
ARAATCCATT
CACAGCCAGT
ACATCTATAT
TGGETCGECCAT
AGCGGGTGECA
ATTACACTAT
AATTGCACAG
CATTCAAGAT
CAGGACACGC
TATCAATGAC
ACAGCCARAR
GAGCAGTATT
TATTGTCARA
CTCCGCCATT
CAACTTAGAT
TTTGTCAATC
TGCAGTAATG
TTTGAGCGAA

TCARAAAATT
CATCTACAAA
ACACAGCAGG
CAGCTTGACG
GATAAGCATG
ATTARGTCCG
GCAACACACA
GAAGATGGTA
CTGTCTGGCA
TTAGACACCC
GCAAGTGATC
GGTCAGACAG
‘TATGCCAGTC
ACCACCTGTC
ACCGATACAG
TTTTACCTGC
CCATCAATGG
TTGGCACCAG
CTGACTGGCG
TATCTTCCAR
ACATGGCAAC
GATGCCAATT
CCAAGACGCA
GATTTTCAGC
CCATATGCAC
ACACCCRGCG
ARRGATAACT
TATCCACTGC
ACCAGCTATG
TCGGTATTTG
CCATTTGGCA
ACTTACACGC
CTTAGCTATG
TTACACGCCG
TTTGAAGGCG
AGCGAAAGCT
GACAATTTAT
GTGGCACARA
AGAAMAAGAAA
TTTCCAATCA
TATGTCATGG
TATGCAAGAC
GCAGRAGTTC
AAGGTACTAG

A (SEQ ID No : 1)

12

TGCCTGATAC
GTCATGATGA
CAGCCGAGCA
CCTTTGCTAG
ATACACCCTC
ATCCAGACGC
CAAACCGCCC
TTTTTGCTCA
ATGTCATTAT
AAACAGGGCA
ACAGTGCTGG
CGACCGCACA
ARATGGATAR
CACCCACAGAR
GTCGTGCTAT
CCTATTTTAA
GATTTGGTGC
ATTATGATGC
AATTTCGTTA
ARGATCAGCA
CCAAGCAGTT
ATTTATCAGA
TCGGCACAAG
GTTTAGACGG
GCCTACCACA
GTCTTGAACT
CTGAACCAGR
TTCGCTCTTG
ACGAAGACAG
CACCGACGET
TGCATCARGA
CTTTTAAAGA
AGCAGCTTTT
TCACGCCTGC
GGATCGCAGA
ATAGCAGCAG
GGTTTGATGC
TTCGCTATCG
ATCGTIGCTET
ATAATCGCTG
ATTCTTTGAT
GCTATCGTGA
GCCTAAACGG
GCTATGATCA

CAATACCAGC
ACCAAARTACC
TACTGCCAAT
GACAAGCAGT
TARGTCAGAC
TGCCAGTAAA
TCATCGTTGT
TACCACCCCA
AGCTGATTAT
GGAACAAAAC
AGCCACTGCG
CATTATTGGC
AGATGTTGCT
AATARGCAGT
ACGCARATGG
CGCCAARAAT
CTTTCCGATC
ATCGGACAGT
AACCATTACG
TCTGACCCAA
ATATCATGAT
TGATAAARTT
CTTTAATGCC
CTTCTTGGAT
TTTTGGCTTA
GCTATCGGTC
GGCGTGGTATT
AAARAGCGGT
GGGTTATTITG
CTTAGCCGAC
CAGCTTGGAT
TACAGGTGGC
TCAACACAAT
GAACAATAAC
AGTCAGCTAC
ACAGATTTTA
ARGCTCTGGT
ATCAGGTTCA
TCCAAGTGAT
TAATCAATCA
GCGTATGATG
GGGGCTAAAT
TGCTTTCAAT
TATCGGTGGC
GGTTCGARAT
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IPTYAELNTS RSLTVVGADS SKNLPDTPNT

MHTAHHHRSK TYLTTAIRYA LFGIASLPFV

KPNTVLALDA HLQSHDDTAN AFDGFDFEVI
NPSLNTARLT DKHDTPSASK SLAKLAENYH
KLDENGNPIT EDGIFAQADY GYYDAQTYAE
SGQVOFSDGG ASDHSAGIIG MAENLVYHTD
SEYRLQHVMF TTCPPTERKW YLDTDSIDIN
DARRSSGFLL PSMGFGASDS FEISTPYYLN
DYGSGVLTAS YLPKDQQYHD KDRSRIQFDH
LGVESAKLNL PRRIGTSFLD ENVSADLRFE
NYRLPRIWMG TPSGLELGGI HNSAYFKKSI
TPKLSLTHLY TSYDEDSLAD QNIAKKNGRH
YQVLTPRLHY TYTPFKDQHN VPNFETKIAQ
RYIDKMGRTR FEGGIAEQIL LSHIRVGIND
FRTNYDLSSI VAQIRYRPSD RKLFNLGIVK
GQLQYDYNLD YVMDSLMGLN YEDCCYGLSI

TQORAEQTSS QANQGNHQMS QLDAFASKSD
IKSDPDAHRC QGMWMQPIHQ ATHTNRPTTP
LSGNVIMEQN GRRVTADKLT LDTQTGQATA
GOTATAQDVA FASTTINAHG YASQMDKISS
TDTGRAIAKN TTLRIKKVEV FYLPYFNFPL
LAPDYDATIT PTVFTNRNPM LTGEFRYLTQ
TWOPKQFDKI TTYAQYQSVS DANYLSDFNA
DFQRLDGFGL DGRPITDKDR PYARLPQLSV
KDNSEPEKSG GRIFNQFTAS YPLLRSWGYL
SVFAPTVSLD AGLFFEKAGA PFGMHODTGG
LSYEQLLNNN WFLGHDRIQD LHAVTPAVSY
SESYSSRSSG LAWQASLQPK DNLWFDASGS
RKENRAFNQS ALSAYTASAT FPINNRWRMM
YARRYRDAFN PHLSPDTAVM AEVRLNGIGG

GGRLNRLLSE KVLGYDQVRN AWRHDY* (SEQ ID No : 2)

GTGCGGTAAAA TTATGTCAAA AATTCCCATG
CTTTATTGGT TGATTGCGEC GGCTATCATG

ATCGAATGAAA AGTATTTTCG TCGTCAGGCA
GCAGGCTTET GGTTCGATTGT TTGGTTGACC

AGCTCCGTAC CAGCAATGAT TAATAARCAA
ACATTGCCGA CCACAATCAC AGCGTTAAAT
AATTCGGCAC TTGTGCGAGA CTTACGCAAC
TTTAATGGTA TTAGTGGTCG TTATACCATT
ATCGTGGATT ATCTAAACAG CCGAGRAGAT
GATGCCAATG ATAATAAGCG ATATGTACTG
GCAGAATCTG CTTTGCAAAC CGTAAATTIT
ACCAARATCT CTGAGTTGGT CGCRGTAATG
GATTTGGCAG ACTTCCAGCC TCGCCGAGTT
GTCARAGCGG CCACGCCAGC AGATGAAGAR
CARACACAAA TTTCCCAGCA AARCTGAGTCG
AACGATATCA ATCGTTTGTC TAATCARRGA
GCACCAACTG CACGCCCACA GTCACCGCAG
ATATCTAARG GCACTGCACC AACCCAAAGC

{SEQ ID No : 3)

Figure 4

P

61
121
181
241
301

VGKIMSKIPM MNEKYFRRQA LYWLIAAAIM
TLPTTITALN ELDHVVKPMD NSALVRDLRN
IVDYLNSRED RNNFAYFRYT DANDNKRYVL
TKISELVAVM DNYELGQDVV DLADFQPRRV
QTQISQQTES VRQPTDLDIQ NDINRLSNQR

ISKGTAPTQS HSAETESQ* (SEQ ID No :

212

AACGCCAATC ARACATCGTC CTATGTTGCG
GAGCTTGATC ATGTTGTTAR GCCCATGGAT
TATCCACCTG AATTTAAGCGA CAAAGTTTAT
GAGCTGATGG ATGTTACCGA AAATGRAGTT
CETAACAATT TTGCTTATTT TCGCTATACT
ACTTATGGTA AATTTACCAG TCCAGCTGAT
AGACTGCCAR AATCAGTGAT ACAAAAGACC
GACAATTATG AATTGGGTCA AGATGTGGTG
CGCCTGCAAG CCGACGCGTAC CGAAATTCCA
TTGGCACGCC TAAGCCGTGA GCGTGCATTA
GTCAGGCAGC CGACTGATTT GGATATCCAA
TCTCARGTCA GCTCTAGCGA TTTGCCTATG
CABACAGCCG ATATAGTACC CAAAARATGAR
CATTCGGCAG AGACAGAATC GCAATAA

AGLWLIVWLT SSVPAMINKQ NANQTSSYVA

YPPEFKDKVY FNGISGRYTI ELMDVTENEV
TYGKFTSPAD AESALQTVNF RLPKSVIQKT

RLQATRTEIP VKAATPADEE LARLSRERAL
SQVSSSDLPM APTARPQSPQ QTADIVPKNE
4)
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SEQUENCE LISTING

<110> Shire Biochem Inc.

<120> MORAXELLA (BRANHAMELLA) CATARRHALIS POLYPEPTIDES AND CORRESPONDING DNA

FRAGMENTS

<130> 7487

<150> US &
<151> 2001

<160> 14

2-86

0/314,634
-08-27

<170> PatentIn version 3.0

<210> 1
<211> 2781
<212> DNA

<213> Moraxella catarrhalis

<400> 1

atgcacaccyg
ctatttggta
cgttcactga
aaacccaata
gcctitgatg
caagcaaatc
aatccaagtt
agcttageca
cagggtatgt
aaactggatg
ggatattatg
agteggegty
tcaggtcaag
atggctgaaa
tttgcaagca
agcgaatatc
tacttagata
accaccttge
gatgctegte
tttgaaatta
ccaactgtat
gattatggat
aaagaccgta
accacttacg
ttgggtgttg
gaaaatgtct
gatggtegge
aactatcgtt
cataattctg
ggtagaatat
acgccaaaac
caaaatateg
getgggetat
tatcaagtac
gtaccaaatt
tggtttttgg
cgttatatag
ttgagtcata
ttggecatgge
tttagaacaa

ctecatecacca
tegecagttt
cagtcgttgg
ctgtettage
gctttgattt
aaggcaatca
taaacactgc
aattagcega
ggatgcagec
aaaatggtaa
acgctcaaac
taaccgctga
tacaatttag
acttagtata
ctaccatcaa
ggcttcaaca
ctgatagcat
gtatcaaaaa
gctettctgg
gtacgectta
ttactaaccg
caggggtgtt
gccgaataca
cacaatatca
agagtgctaa
cagctgattt
caattacaga
tgcctegeat
cctatttcaa
ttaaccaatt
ttagectgac
ctaagaaaaa
tttttgaaaa
tgacaccaag
ttgagacaaa
gtcatgateg
ataaaatygg
tcegtgttgg
aagccageet
attatgattt

tcgeteaaag
geecatttgte
tgctgacage
cttagacgec
tgaagttate
teagatgage
caggctgacg
aaactaccat
aatccaccaa
tccgattaca
ttatgecgaa
taagcttact
tgatggeggt
ccatacagat
tgctecacggt
tgtcatgttce
tgatatcaat
agtacctgtce
atttttatta
ttatctgaat
caatcctaty
gactgetteg
atttgatcat
atctgtttet
gctaaatcta
aagatttgaa
caaagataga
atggatgggt
aaaatccatt
cacagccagt
acatctatat
tggtegeeat
agegggtgea
attacactat
aattgcacag
cattecaagat
caggacacge
tatcaatgac
acagccaaaa
gagcagtatt

acatatttga
ataccaactt
tcaaaaaatt
catctacaaa
acacagcagg
cagcttgacyg
gataagcatg
attaagtccg
gcaacacaca
gaagatggta
ctgtetggea
ttagacaccc
gcaagtgate
ggteagacag
tatgccagtce
accacctgte
accgatacag
ttttacctge
ccatcaatgg
ttggcaccag
ctgactggcg
tatcttecaa
acatggcaac
gatgccaatt
ccaagacgca
gattttcage
cecatatgcac
acacccageg
aaagataact
tatccactge
accagctatg
teggtatttg
ccatttggea
acttacacgce
cttagctatyg
ttacacgecg
tttgaaggey
agcgaaagcet
gacaatttat
gtggcacaaa

8

ctaccgetat
atgcagaact
tgectgatac
gtcatgatga
cagccgagea
cctttgetag
atacacccte
atccagacgc
caaaccgecc
tttttgetca
atgtcattat
aaacagggca
acagtgctgg
cgaccgeaca
aaatggataa
cacaocacaga
gtcgtgetat
cctattttaa
gatttggtge
attatgatge
aatttegtta
aagatcagca
ccaagcagtt
atttatcaga
teggcacaag
gtttagacgy
gectaccaca
gtcttgaact
ctgaaccaga
tteogetettg
acgaagacag
caccgacggt
tgcatcaaga
cttttaaaga
agcagctttt
tecacgcetge
ggatcgcaga
atagcagcag
ggtttgatge
ttegetateg

(83)

PCT/CA02/01315

tcgttacgea
caataccage
accaaatacc
tactgccaat
gacaagcagt
taagtcagac
tgccagtaaa
tcatcgttgt
taccaccccea
agetgattat
ggaacaaaac
agccactgeg
cattattgge
agatgttget
aataagcagt
acgcaaatgg
cgccaaaaat
cttteocgate
atecggacagt
aaccattacg
tctgacceaa
atatcatgat
tgataaaatt
ctttaatgee
cttettggat
ttttggetta
gctateggte
gggtggtatt
aaaaagcggt
gggttatttg
cttagcegac
cagcttggat
tacaggtggce
tcaacacaat
gaacaataac
agtcagctac
acagatttta
aagctetggt
atcaggttca
tccaagtgat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1520
1980
2040
2100
2160
2220
2280
2340
2400
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<210>
<211>
<212>
<213>

<400>

WO 03/018052

cgtaagttat
gecattatcag
ggtcaactac
tatgaagatt
ccacatttat
ggeggtegtt
gctitggagac

2
926
PRT

Moraxella catarrhalis

2

Met His Thr

1

Ile Arg Tyr

Thr Tyr Ala

35

Asp Ser Ser
50

Val Leu Ala

65

Ala Phe Asp

Gln Thr Ser

Asp Ala Phe

115

Leu Thr Asp

1

30

Leu Ala Glu

145

Gln Gly Met

pro Thr Thr

Gly Ile Phe

195

Ala Glu Leu

2

10

Thr Ala Asp

225

ser Gly Gln

Ala

Ala

20

Glu

Lys

Leu

Gly

Sex

100

Ala

Lys

Asn

Trp

Pro

180

Ala

Ser

Lys

ttaacctagg
catatactge
aatacgacta
getgttatgg
cacctgatac
tgaatcgact
atgattacta a

Hig

5

Leu

Leu

Asn

Asp

Phe

85

Gla

Ser

His

Tyr

Met

165

Lys

Gln

Gly

Leu

Gln
245

tattgtcaaa
ctecegecatt
caacttagat
tttgtcaatc
tgcagtaatg
tttgagcgaa

His His Axg

Phe

Asn

Leu

Ala

70

Asp

Ala

Lys

Asp

His

150

Leu

Ala

Asn

Thr

230

Phe

Gly

Thr

Pro

55

His

Phe

Asn

Ser

Thr

135

Pro

Asp

Asp

val

215

Leu

Ser

Ile
Ser
40

Asp

Leu

Gln

Asp

120

Pro

Lys

Ile

Glu

Tyr

200

Ile

Asp

Rsp

agaaaagaaa
tttecaatca
tatgtcatgg
tatgecaagac
gcagaagtte
aaggtactag

Ser

Ala

25

Brg

Thr

Gln

Val

Gly

105

Asn

Ser

ser

His

Asn

185

ely

Met

Thr

Gly

Lys Thr
10

Ser Leu

Pro Asn

Ser His
75

Ile Thr
20

Asn His

Pro Ser

Ala Ser

Asp Pro

155

Gln Ala
170

Gly Asn
Tyr Tyr
Glu Gln
Gln Thr

235

Gly Ala
250

2/8

atcgtgettt
ataatecgetg
attctttgat
getategtga
gectaaacqgy
gctatgatca

Tyr

Pro

Thr

Thr

60

Asp

Glin

Gln

Leu

Lys

140

Asp

Thr

Pro

Asp

Asn

220

Gly

Leu

Phe

val

45

Lys

Asp

Gln

Met

Asn

125

Ser

Ala

His

Ile

Ala

205

Gcly

Gln

Asp

Thr

val

30

val

Pro

Thr

ala

Ser

110

Thr

Leu

His

Thr

Thr

190

Gln

Arg

Ala

His

Thx

15

cly

Asn

ala

Ala

95

Gln

Ala

Ala

arg

Asn

175

Glu

Thr

Arg

Ser
255

Ala
Pro
Ala
Thr
Asn
80

Glu
Leu
Arg
Lys
Cys
160
Arg
Asp
Tyr
Val
Ala

240

ala

(84)

PCT/CA02/01315

taatcaatca 2460
gcgtatgatg 2520
goggetaaat 2580
tgetttcaat 2640
tatcggtgge 2700
ggttcgaaat 2760

2781
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Gly

Leu
305

Tyr

Leu

Thr
385

Asp

@ln
465

Gln

Asp

Proe
545

WO 03/018052

Ile Ile Gly

Ala

aly

290

Gln

Leu

Ala

Pro

Leu

370

Pro

Thr

Leu

Lys

His

450

Tyr

Gly

Phe

Arg

arg

530

Arg

Asn

Lys

His

Asp

Lys

Tyxr

355

Pro

Tyr

Val

Thr

Asp

435

Thr

Gln

Val

Leu

Leu

515

Fro

Ile

Ser

Ser

260

aAla

Ala

val

Thr

Asn

340

Phe

Sexr

Tyr

Phe

Gln

420

Gln

Trp

Ser

Glu

Asp

500

Asp

Tyr

Gly
580

Met

Gln

Ser

Met

Asp

325

Asn

Met

Leu

Thr

405

Asp

Gln

val

Ser

485

Glu

Gly

Ala

Met

Tyr

565

Gly

Ala

Asp

Gln

Phe

310

Ser

Thr

Phe

Gly

Asn

390

Asn

Tyr

Pro

ser

470

Ala

Asn

Phe

Arg

Gly

550

Phe

Arg

Glu

Val

Met

295

Thr

Ile

Leu

Pro

Phe

375

Leu

arg

aly

His

Lys

455

Asp

Lys

val

Gly

Leu

535

Thr

Lys

Ile

Asn

Ala

280

Thr

Asp

Arg

Ile

360

Ala

Asn

Ser

Asp

440

Gln

ala

Leu

Ser

Leu

520

Pro

Pro

Lys

Phe

Leu

265

Phe

Lys

Cys

Iile

Ile

345

Asp

Ala

Pro

Pro

Gly

425

Lys

Phe

Asn

Asn

Ala

505

Asp

Gln

ser

Ser

Asn
585

val

Ala

Ile

Pro

Rsn

330

Ala

Sex

Asp

Met

410

Asp

Asp

Tyr

Leu

420

Gly

Leu

aly

Ile

570

Gln

3/8

Tyr

Ser

Ser

Pro

315

Thr

Lys

Arg

Asp

TyrY

395

Leu

Leu

Arg

Lys

Leu

475

Pro

Leu

Arg

Ser

Leu

555

Lys

Phe

His

Thr

Ser

300

Thr

Asp

val

Arg

Ser

380

Asp

Thr

Thr

Ser

Ile

460

Ser

Arg

Arg

Pro

val

540

Glu

nsp

Thx

Thr
Thx
285
ser
Glu
Thr
Pro
Ser
365

Phe

Ala

Ala
Arg
445
Thr
RAsp
Arg
Phe
Ile
525
Asn
Leu

Asn

Ala

Asp

270

Ile

Glu

Arg

Gly

val

350

Ser

Glu

Thr

Glu

Ser

430

Ile

Thr

Phe

Glu

510

Thr

Tyr

Gly

Ser

Ser
590

ely

Asn

Tyr

Lys

Arg

338

Phe

Gly

Ile

Ile

Phe

415

Tyr

Gln

Tyr

Asn

aly

495

Asp

Arg
cly
Glu

578

Tyx

Gln
Ala
Arg
Trp
320
Ala
Tyr
Phe
Ser
Thr
400
Arg
Leu
Phe
aAla
Ala
480
Thr
Phe
Lys
Leu
Iile

560

Pro

(85)

PCT/CA02/01315
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Lys

625

Asp

Thr

His
705

Tyr
785

aArg

Cys
865

WO 03/018052

Leu

Tyx

610

Lys

Gly

Thr

Pro

Gln

650

Asp

Tyxr

Gln

Lys
770

Asp

Asn

Asn

Asp

850

Tyr

His

Ile

Gly

Arg

595

Thr

Asn

Leu

aly

Phe

675

Leu

Arg

Ile

Ile

Ser

755

Leu

Leu

Gln

Asn

835

Tyr

Gly

Leu

Gly

Tyr
915

Ser

Ser

Gly

rhe

Gly

660

Lys

Ser

BAsp

Leu

740

Ser

Asn

Ser

Phe

Ser

820

Arg

Val

Leu

Ser

Gly

200

Asp

Phe

645

Tyr

Asp

TyT

Gln

Lys

725

Leu

Arg

Leu

Ser

Asn

805

Ala

Trp

Met

ser

Pro

885

Gly

Gln

Gly

Asp

His

630

Glu

Gln

Gln

Glu

Asp

710

Ser

ser

Trp

Ile

790

Leu

Leu

Arg

Asp

Ile

870

Asp

Gly

val

TYr

Glu

615

Ser

Lys

Val

His

Gln

695

Leu

Gly

His

Ser

Phe

775

val

Gly

Ser

Met

Ser

855

Tyr

Thr

Arg

Arg

Leu

600

Asp

Val

Ala

Leu

Asn

680

Leu

His

Arg

Ile

Gly

760

Ala

Ile

Ala

Met

840

Leu

Ala

Ala

Leu

Asn
920

Thr

Ser

rhe

Gly

Thr

665

Leu

Ala

Thr

Arg

745

Leu

Ala

Gln

val

Tyr

825

ely

Met

Arg

val

Asn

205

Ala

Leu

Ala

Ala

650

Pro

Pro

Asn

val

Arg

730

Val

Ala

Ser

Tle

Lys

810

Gln

Met
890
Arg

Trp

m

Lys

Ala

Pro

635

Pro

Arg

Asn

Asn

Thr

715

Phe

Gly

Trp

Gly

Arg

795

Arg

Ala

Leu

Leu

Tyr

875

Ala

Leu

Arg

Leu

Asp

620

Thr

Phe

Leu

Phe

Asn

700

Pro

Glu

Ile

Gln

Ser

780

Tyr

Lys

Ser

Gln

Asn

860

Arg

Glu

Leu

His

Ser

605

Gln

val

aGly

His

Glu

685

Ala

Gly

Asn

Ala

765

Phe

Arg

Glu

ala

TYyr

845

Tyr

Asp

val

Ser

Asp
925

Leu

Asn

Ser

Met

Tyr

670

Thr

Phe

Val

Gly

Asp

750

Ser

BArg

Pro

Asn

Ile

830

Asp

Glu

Ala

Arg

Glu

210

Tyr

Thr

Ile

Leu

His

655

Thr

Lys

Leu

Ser

Ile

735

Ser

Leu

Thr

Ser

Arg

815

Phe

Tyr

Asp

Phe

Leu

895

Lys

(86)

PCT/CA02/01315
His

Ala
Asp
640
Gln
Tyr
Ile
cly
720
Ala
Glu
Gln
Asn
Asp
800
Ala
Pro
Asn
Cys
Asn

880

Asn
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WO 03/018052
<210> 3
<211> 957
<212> DNA
<213> Moraxella cataxrxhalis
<400> 3
gtgggtaaaa ttatgtcaaa aattcccatg atgaatgaaa
cttbattggt tgattgogge ggetatcatg geaggcttgt
agctcecgtac cagcaatgat taataaacaa aacgccaatc
acattgccga ccacaatcac agegttamat gagcttgatc
aattcggeac ttgtgcgaga cttacgcaac tatccacctg
tttaatggta ttagtggteg ttataccatt gagctgatgg
atcgtggatt atctaaacag ccegagaagat cgtaacaatt
gatgecaatyg ataataageg atatgtactg acttatggta
gcagaatctyg ctttgcaaac cgtaaatttt agactgccaa
accaaaatct ctgagttggt cgcagtaatg gacaattatg
gatttggeag acttccagec tegocgagtt cgectgcaag
gteaaagegg ccoacgceage agatgaagaa ttggcacgec
caaacacaaa tttcccagea aactgagtcg gtcaggcagce
aacgatatca atcgtttgte taatcaaaga tctcaagtea
gcaccaactg cacgcccaca gtcaccgcag caaacagccg
atatctaaag gcactgeace aacccaaagc cattcggeag
<210> 4
<211> 318
<212> PRT
<213> Moraxella catarrhalis
<400> 4
Val Gly Lys Ile Met Ser Lys Ile Pro Met Met
1 5 10
Arg Arg Gln Ala Leu Tyr Trp Leu Ile Ala Ala
20 25
Leu Trp Leu Ile Val Trp Leu Thr Ser Ser val
35 40
Lys Gln Asn Ala Asn Gln Thr Ser Ser Tyr Val
50 55
Thr Tle Thr Ala Leu Asn Glu Leu Asp His Val
65 70 75
Asn Ser Ala Leu Val Arg Asp Leu Arg Asn Tyr
85 20
Asp Lys Val Tyr Phe Asn Gly Ile Ser Gly Arg
100 105
Met Asp Val Thr Glu Asn Glu Val Ile Val Asp
115 120
Glu Asp Arg Asn Asn Phe Ala Tyr Phe Arg Tyr
130 135
Asn Lys Arg Tyr Val Leu Thr Tyr Gly Lys Phe
145 150 155
Ala Glu Ser Ala Leu Gln Thr Val Asn Phe Arg
165 170
5/8

PCT/CA02/01315

agtatttteg tcgtcaggea 60
ggttgattgt ttggttgace 120
aaacatcgte ctatgttgcg 180
atgttgttaa gcccatggat 240
aatttaagga caaagtttat 300
atgttaccga aaatgaagtt 360
ttgettattt tcgectatact 420
aatttaccag tccagctgat 480
aatcagtgat acaaaagacc 540
aattgggtca agatgtggtg €00
cgacgegtac cgasattcca 660
taageccgtga gegtgeatta 720
cgactgattt ggatatccaa 780
getetagega tttgoctatg B840
atatagtacc caaaaatgaa 900
agacagaatc gcaataa 957
Asn Glu Lys Tyr Phe

15
Ala Ile Met Ala Gly

30
Pro Ala Met Ile Asn
45
Ala Thr Leu Pro Thr
60
Val Lys Pro Met Asp
80

Pro Pro Glu Phe Lys

95
Tyr Thr Ile Glu Leu

110
Tyr Leu Asn Ser Arg
125
Thr Asp Ala Asn Asp
140
Thr Ser Pro Ala Asp
160

Leu Pro Lys Ser Val

175

(87)
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Tyr

Thr
305

WO 03/018052
Ile Gln Lys Thx Thr Lys

Glu

Val

210

Pro

Thr

Asp

Ser

Gln

290

Ala

<210> 5
<211l> 3
<212> D

<213>

<220>

<223>

<400> 5
tatgtaccat ggctgaactc aataccagece gttea

Leu

195

Axg

Ala

Gin

Ile

Ser

275

Gln

Pro

5
NA

180

Gly

Leu

Asp

Ile

Gln

260

Ser

Thr

Thr

Primexr

Gln

Gln

Glu

ser

245

Asn

Asp

Ala

Gln

Artificial

<210> 6

<211> 36

<212> DNA

<213> Artificial
<220>

<223> Primer
<400> 6

Asp

Ala

Glu

230

Gln

Asp

Leu

Asp

Ser
310

Ile Ser
val val
200

Thr Arg
215

Leu Ala

Gln Thr

Ile Asn

Pro Met
280

Ile val
295

His Ser

Glu
185
Asp

Thr

Glu
Arg
265

Ala

Ala

Leu

Leu

Glu

Leu

Ser

250

Leu

Pro

Lys

Glu

ggcatgcteg aggtaatcat gtctccaage attttg

<210> 7

<211> 31

<212> DNA

<213> Artifieial
<220>

<223> Primer
<400> 7

ggcagatctt ggaactcaat accagcegtt ¢

6/8

val

Ala

Ile

Ser

235

val

Ser

Asn

Thi
315

Ala

Asp

Pro

220

Arg

aArg

Asn

Ala

Glu

300

Glu

val

Phe

205

Val

Glu

Gln

Gln

Arg

285

Ser

Met

190

Gln

Lys

Arg

Pro

Arg

270

Pro

Ser

Gln

Asp

Pro

Ala

Ala

Thr

255

Sex

Gln

Lys
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Asn

Arg

Ala

Leu

240

ASp

Gln

Ser

cly

35

31
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WO 03/018052
<210> 8
<211»> 33

<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 8
acgegtcgac ttagtaatca tgtctccaag cat

<210> 9
<211> 37
<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 9
cgtaccagca catatgaata aacaaaacge caatcaa

<210> 10
<211> 31
<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 10
gecccatetey agttgegatt ctgtctetge ¢

«210> 11
<211> 33
<212> DNA

<213> Artifiecial

<220>
<223> Primer

<400> 11
cgaggatccet aataaacaaa acgccaatca aac

<210> 12
<211> 31
<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 12
cagaagcttt tattgcgatt ctgtetetge c

<210> 13
<211> 35

718

(89)
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31
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<212>
<213

<220>
<223>

<400>

WO 03/018052
NA

D]
Artificial

Primer

i3

tatgtaccat ggctgaactc aataccagec gttca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

14

36

DNA
Artificial

Primer

14

ggcatgcteg aggtaatcat gtctecaage attttg

8/8

(90)

PCT/CA02/01315

35

JP 2005-507653 A 2005.3.24



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

CEY

oooooooboboOooooooooobDboooad

—
<«
I~
W
S
@
—
S
~
&
s
g

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

[CORRECTED VERSION]

(19) World Intellectual Property Organization
Tnternational Bureau

(43) International Publication Date
6 March 2003 (06.03.2003)

PCT

(00O A

(10) Tnternational Publication Number

WO 03/018052 Al

(51) Tnternational Patent Classification’: AGIK 39/02.
CO7K 14/21, CI2N 15/31, 1/21, GOIN 33/569

(21) Tnternational Application Number: PCT/CA02/01315
(22) International Filing Date: 27 August 2002 (27.08.2002)

(25) Filing Language: Linglish

(26) Publication Language: English

(30) Priority Data:
60/314,634 27 Augus( 2001 (27.08.2001)  US

(71) Applicant (for all designated States except US): SHIRE
BIOCHEM INC. |CA/CA; 275 Armand-1'rappicr Boule-
vard, Iaval, Quebec H7V 4A7 (CA).

(72) Inventors; and

{75) Inventors/Applicants (for US onfy): MARTIN, Denis
|CA/CA|; 4728-G, rue Gaboury, St-Augustin-de-Desmau-
res, Quebec G3A (CA). HAMEL, Josée [CA/CA]:
2401 rue Maritain, Sillery, Québec GIT IN6 (CA).
BRODEUR, Bernard, R. [CA/CA], 2401 rue Mari-
tain, Sillery, Québec GLT IN6 (CA). RIOUX,Stéphane
[CACAJ; 869 Avenue des Pinsons, Beauport, Quebec,
G11i 1J3 (CA). COUTURE, Julie |CA/CA]: 896 C.
Jean-Charles Cantin, St-Augustin-de-Desmaures, Quebec
G3A 1A4 (CA).

(74) Agent: MORROW, Joy, D. &: Smarl & Biggar, 900-55
Metealfe Streel, PO. Box 2999, Station D, Ottawa, Ontario
KIP 5Y6 (CA).

{81) Designated States (national): AF, AG, Al., AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CIL, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, , GD, GE, G,
GM, HR, HU, ID, IL, IN, IS, JP, KLi, KG, KP, KR, KZ, LC,
LK, LR, LS, LI, LU, LY, MA, MD, MG, MK, MN, MW,
MX, M7, NO, N7. OM, PH, P, PT, RO, RU, SD, SE, 8G,
SI, SK, SL, TJ, TM, N, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARTPO patent (GII, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, 17, ITM),
Liuropean patent (AL, "
1S, I, IR, GB, GR,
TR). OAPT patent (BF, BJ,
GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

{48) Date of publication of this corrected version:
21 Avgust 2003

{15) Tnformation about Correction:
see PCT Gazette No. 34/2003 of 21 August 2003, Scction IT

For pwo-letier codes and other abbreviations, refer to the "Guid-
ance Nores on Codes and Abbreviarions" appearing ai the begin-
ning of cach regular issue of the PCT Gazette.

(54) Title:
LRAGMLENTS

MORAXELLA (BRANITAMELLA) CATARRIIALIS POLYPEPTIDES AND CORRESPONDING DNA

(57) Abstract: The present invention relates to polypeptides of
Taxis, diagnostic and/or therapy purposes.

is wich may be used for prophy-

JP 2005-507653 A 2005.3.24



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

(92)

oooooooao

Inter il Application No

INTERNATIONAL SEARCH REPORT PCT/CA 02/01315

A, CLASSIFICATION OF SUBJECT MATTER

IPC 7

IPC 7 A61K39/02 C07K14/21 C12N15/31 C12N1/21 GOIN33/569
According o Patent Classilication (IPC) or to both national ion and PG
B. FIELDS SEARCHED

i sarched (dlassiication system follovied by classiicalion symbols)

61K CO7K

Documentation searched other than minimum documentation lo the extent that such documents are inciuded in the fietds searched

bi ing the search (name of data base and, where practical, search terms used)

EPO-Internal, BIOSIS, WPI Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ®

Citation of document, with indication, where appropriate, of the relevant passages

Relevant 1o claim No.

WO 00 78968 A (INCYTE GENOMICS INC 1-31
;PATTERSON CHANDRA (US); BERG KIM L (US);
LAGA) 28 December 2000 (2000-12-28)

# Seq. ID. Nos. 11 and 27; claims; page 2
Tines 28-30 *

MCMICHAEL J C: "Vaccines for Moraxella
catarrhalis"

VACCINE, BUTTERWORTH SCIENTIFIC.
GUILDFORD, GB,

vol. 19, 8 December 2000 (2000-12-08),
pages S$101-S107, XP004227957

ISSN: 0264-410X

the whole document

Further documents are listed in the continuation of box C.

Patent family members are fisted In annex.

© Special categories of cited documents :

*A" docurment defining the general state of the ar which is not
<considered 10 be of pasticular relevance

E 2arherdﬂcumsm bul published on or after the internationat
flling

L uocumenl whvon may throw doubls on priority claim(s) or

cied o estabitsh the publcation date of another

cnauon or other special reason (as speci

0 dzmumem refernng to an oral disclosure, use, exhibition or
other

P dnsnmen( pubhshed prior 10 the infernational fifing date but
later than the prictity date claimed

*T* tater document published after the international filing dale
or priorily date and notin conflict with the application but
difed fo understand the principle or theory underlying the
veniion
" dosument of parloular relevance; he claimed invenion
inot be considered novel or cannot be considered o
VoIVG &n inveniive Step when the documant s atken alone
*¥* document of particular relevance; the claimed  invention
cannol be considared to involve an nventive step when the
document is combined with one or more other siich doct-
ments, sch combination being obvious 1o a person skiled
inthe art

*8* document member of the same patent famlly

Date of the actual completion of the international search

14 January 2003

Date of malling of the intemationat search report

22/01/2003

Name and mailing address of the 1SA
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HY Rijswik
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Sommerfeld, T

Fom PGTASA210 (sscond shee) (Juy 1992)

page 1 of 2

JP 2005-507653 A 2005.3.24



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

INTERNATIONAL SEARCH REPORT

(93)

Intel 1al Application No

PCT/CA 0D2/01315

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory *

Citation of document, with Indication,where appropriate, of the relevant passages

Relsvant 1o claim Mo.

A

HELMINEN M E ET AL: "A MAJOR OUTER
MEMBRANE PROTEIN OF MORAXELLA CATARRHALIS
IS A TARGET FOR ANTIBODIES THAT ENHANCE
PULMONARY CLEARANCE OF THE PATHOGEN IN AN
ANIMAL MODEL"

INFECTION AND IMMUNITY, AMERICAN SOCIETY
FOR MICROBIOLOGY. WASHINGTON, US,

vol. 61, no. 5, 1 May 1993 (1993~05-01),
pages 2003-2010, XP002048787

ISSN: 0019-9567

Fom PCT/|gA/210 (confinuetion of second sheet) (July 1892)

page 2 of 2

JP 2005-507653 A 2005.3.24



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(94)

Intemational Application No. PCTAA 02 01315

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1-31, partially
SMC-1 (Seq.ID. Nos. 1 and 2) and related subject-matter

2. Claims: 1-31, partially
SMC-2 (Seq. ID. Nos. 3 and 4) and related subject-matter

JP 2005-507653 A 2005.3.24



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(95)

Ii....... tlonal application No.

INTERNATIONAL SEARCH REPORT PCT/CA 02/01315

Box | Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This Intemational Search Report has not been established in respect of certain claims under Asticle 17(2)(a) for the following reasons;

Claims Nos.:

because they relate to subject matter not required to be searched by this Autrmrlty, namely:

Although claims 23-27 are directed to a method of treatment of the .
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. D Claims Nos.:

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningfui International Search can be carried out, specifically:

3. Claims Nos.:
because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a).

Box Il  Observations where unity of i ion is lacking {Contil ion of item 2 of first sheet)

This International Searching Authority found multiple i i in this i i as follows:

see additional sheet

1. As all required additional search fees were limely paid by the applicant, this international Search Report covers ait
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.;

4. D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1898)

JP 2005-507653 A 2005.3.24



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(96)

INTERNATIONAL SEARCH REPORT Inter . nal Application No
INTOrMAMoN O patent ramiy memoers PCT:/CA 02/01315
Patent document Publication Patent family ‘ Publication
cited in search report date member(s) date
W0 0078968 A 28-12-2000 AU 1824101 A 09-01~-2001
EP 1218512 A2 03-07-2002
Wo 0078968 A2 28-12-2000

Fom PCT/ISA/210 (patent family amex) (uly 1992)

JP 2005-507653 A 2005.3.24



97)

JP 2005-507653 A 2005.3.24

ooooogooooo

(51)Int.Cl.’

gooo
ggono
ooono
gooo
gaono
oooo
goono
oooo
gooo
ggono
ooono
gooo
gaono

27/16
31/00
37/02
14/195
19/00
1/15
1/19
1/21
5/10
21/02
33/53
33/569

od

googd
good
ooogd
gooo
agood
oogd
gooad
ooogd
googd
good
ooogd
gooo
agood

31/00
37/02
14/195
19/00
1/15
1/19
1/21
21/02
33/53
33/53
33/569
37/02
5/00

good
good
ooogd
gooo
good
ooogd
good
ooogd
good
good
ooogd
gooo
good

oooooooooo
goood
goood
ooogd
gobood
gobood
oooggd
goood
ooood
goood
goood
ooogd
gobood
gobood

@énoooooono  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP(AT,
BE,BG,CH,CY,CZ,DE,DK, EE,ES,FI ,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE, SK, TR) ,0A(BF,BJ,CF,CG,ClI,CM,GA,GN,GQ, GW,
ML,MR,NE,SN,TD,TG),AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,EC, EE,ES,
FI,GB,GD,GE,GH,GM,HR,HU, ID, IL, IN, IS,JP,KE,KG,KP,KR,KZ,LC, LK,LR,LS,LT,LU,LV,MA,MD, MG, MK, MN , MW, MX ,MZ ,N
0,Nz,0M,PH,PL,PT,RO,RU,SD, SE, SG,SI,SK,SL, T, T™M, TN, TR, TT,TZ,UA, UG, US,UZ,VC, VN, YU, ZA, ZM, ZW

(72000

(72000

(72000

(72000

gobooagon

doooooooooobooboooboooooooooooooooboooboooboon
ooooooooooooooon
ooooooooooooboooooboooooooooooooooooboooboon

goboooobooon

gobooboboobbooobooobbooobooobooobooooboooboooboooboa

ogd

goboogobooon

gboboobboobboooboobooobooobooobooobooobooobouboa

ooooooooooooboobboooon

OO0O0O0(@0O) 48024 AA13 BAS0
oood OO 4B064 AGOL CA19
0ob0O OO 4B065 AAOLY ABO1
OOOd OO 4C084 AAD2 AAO7
ooog oo ZB311

0obO0 OO0 4H045 AA10 BA10

CAO1
CC24
AC14
BAO1

CA11

GAll
DAO1
BAO2
BAO8

EA52

HA15
DA15

CA24 CA25 CA46

BA22 BA23 NA14 ZA331 ZA341 7B071

FA74



[ i (S RIR) A ()
e (S IR) A (%)

FRI&R BB A

KRN

IPCH %S

CPCH¥S

FIn3kS

F-TERMZ %S

L5

H 2T SR

S EREEEE

BE(X)

patsnap

EHNKE ( Blanhamera ) 1 2 Bk F1H I AIDNA K B

JP2005507653A K (2E)R 2005-03-24
JP2003522569 RiER 2002-08-27
BREMFARAT

BEEMILE AT

FZAY—FAY
SERYSI
N—F—Kk7—=\L70F1—)
AFTFUVIIR
Tay—oFa—)l

FIAI—FAY
SERS S
N—F—k 7= 70F71—)
AFTFY UIIA
Tay—ovFa-)

GO1N33/53 A61K38/00 A61K39/00 A61P11/02 A61P11/04 A61P27/02 A61P27/16 A61P31/00 A61P37
/02 C07K14/195 C07K14/21 CO7K19/00 C12N1/15 C12N1/19 C12N1/21 C12N5/10 C12N15/09 C12N15
/31 C12P21/02 GO1N33/569

A61K39/00 A61P11/02 A61P11/04 A61P11/14 A61P27/02 A61P27/16 A61P31/00 CO7K14/212
Y10S435/975

C12N15/00.ZNA.A A61P11/02 A61P11/04 A61P27/02 A61P27/16 A61P31/00 A61P37/02 C07K14/195
C07K19/00 C12N1/15 C12N1/19 C12N1/21 C12P21/02.C GO1N33/53.D GO1N33/53.N GO1N33/569.F
ABG1K37/02 C12N5/00.A

4B024/AA13 4B024/BA50 4B024/CA01 4B024/GA11 4B024/HA15 4B064/AG01 4B064/CA19 4B064
/CC24 4B064/DA01 4B064/DA15 4B065/AA01Y 4B065/AB01 4B065/AC14 4B065/BA02 4B065/CA24
4B065/CA25 4B065/CA46 4C084/AA02 4C084/AA07 4C084/BA01 4C084/BA08 4C084/BA22 4C084
/BA23 4C084/NA14 4C084/ZA331 4C084/ZA341 4C084/2B071 4C084/ZB311 4H045/AA10 4H045
/BA10 4H045/CA11 4HO045/EA52 4H045/FAT4

60/314634 2001-08-27 US

JP4397233B2
JP2005507653A5

Espacenet

REFSRIMBERENKE (Branhamela ) WAL , T ATy , L EA/SET B,


https://share-analytics.zhihuiya.com/view/b3c6bbc4-1a92-4d92-9ee3-025432d3daae
https://worldwide.espacenet.com/patent/search/family/023220768/publication/JP2005507653A?q=JP2005507653A

M. # 27 ) A S OP CRBIBLCHWEA Y TR LAF TS5 A w—
T TG A 7 BR AL Ry F— [.aeg]
I.D. {SEQ ID No)
sMC-1 RIOS30 Neol '21d (-) Y
TATGTACCATGGCTGARCST
CANTACCAGCCGTTCA
=3'(SEQ ID No :5)
SMC—1 RLOS31 xhoT PET21d {+) [5'-GGCATGCTCGAGGTAA
TCATGTCTCCAAGCATTTT
G-3' (SEQ ID No :6)
SMC—-1 RTOS187 BglIZ pCMV-GH 5’ ~GGCAGATC'"IGGAACT
CAATACCAGCCGTTC-3" (
SEQ ID No :7)
SMC-1 RLO5188 SalT PCMY -GH 5/ —ACGCGTCGACTTAGTA
ATCATGTCTCCAAGCAT -3
'(SEQ ID No :8)
SMC-2 RIOS20 Ndel PET21b (+) |5'-CGTACCAGCACATATG
AATAAACRARACGCCAATC
AA-3' (SEQ ID No :9)
sMc-2 RICS21 Xhol PET21b (+) |5'-GCCCATCTCGAGTTGC
GATTCTGTCTCTGCC=3" (
SEQ 1D No : 10}
sSMC-2 BamHI PCMV-GH 57 —CGAGGATCCTAATAAA
CAAAACGCCAATCAAARC-3
'{SEQ ID No : 11)
RIOS190 HindIIZ 57 “CAGAAGCTTTTATTGH

GATTCTGTCTCTGCC=3" ¢
SEQ ID No : 12}




