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Figure 14

LOUATIONS OF PEPTIDE CHAINS RECOGNIZED BY B-1 AND D1
MONOCLONAL ANTIBODIES IN CONFORMATIONAL STRUCTURE OF
HAT REGICN OF HUMAN INFLUENZA A VIRUS BUBTYPE HaNZ,
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1
HUMAN ANTI-HUMAN INFLUENZA VIRUS
ANTIBODY

TECHNICAL FIELD

The present invention relates to a human anti-human
influenza virus antibody, which has a neutralization activity
against a human influenza A virus subtype H3N2 and binds
to a hemagglutinin HA1 region of the human influenza A
virus subtype H3N2, or which has a neutralization activity
against a human influenza B virus.

The present application is a continuation application of
U.S. patent application Ser. No. 13/141,998, filed Jun. 24,
2011, which is a National Stage Application of PCT/JP2009/
007159, filed Dec. 24, 2009, which claims priority of
Japanese Patent Application No. 2008-330425, filed Dec.
25, 2008, and Japanese Patent Application No. 2009-
146832, filed Jun. 19, 2009, which are incorporated herein
by reference.

BACKGROUND ART

Influenza viruses belong to the Orthomyxoviridae family
and are classified into three genera of types A, B, and C,
which are referred to as influenza A virus, influenza B virus,
and influenza C virus, respectively. In general, the influenza
virus often refers to the types A and B in particular. Differ-
ences among types A, B, and C are based on differences in
antigenicity of an M1 protein and an NP protein among
proteins which form viral particles. Further, even though the
influenza virus is classified into the same types A and B, each
of the types is further classified into several subtypes or
strains due to a difference in antigenicity of hemagglutinin
(hereinafter, also referred to as “HA” simply) which is a
molecule on the surface of an envelope or a difference in
antigenicity of neuraminidase (NA). Thus, for example, the
influenza A virus is further classified into subtypes HIN1,
H2N2, H3N2, and the like. The human influenza A virus
periodically mutates HA and NA. Thus, vaccination corre-
sponding to the conventional subtype often cannot exert its
expected effect.

HA in the influenza A virus is formed of a head region and
a stem region which are different in structure, the head
region includes a receptor-binding site for the virus to bind
to a target cell and is involved in hemagglutination activity
of HA, and the stem region includes a fusion peptide
required for membrane fusion between the envelope of the
virus and an endosome membrane of a cell and is involved
in fusion activity (Non Patent Literature 1). Most of anti-HA
antibodies, which recognize each of the influenza A virus
subtypes HIN1 and H2N2, recognize the head region of HA.
However, this region is most frequently mutated. Thus, these
antibodies do not react with the subtypes of the human
influenza A virus in common, and often lose their recogni-
tion abilities along with an antigenic change of HA in the
virus.

Patent Literature 1 and Non Patent Literature 2 disclose
that a polypeptide was synthesized from the amino acid
sequence of the stem region of HA from one type of the
influenza A virus subtype H3N2 and an antibody against this
polypeptide was acquired. However, a viral neutralization
activity was weak in such antibody (Patent Literature 1), and
the polypeptide itself used as an antigen exhibited no
reactivity with rabbit anti-virus serum obtained by immu-
nization with the subtype H3N2, which was also problem-
atic in antigenicity (Non Patent Literature 2).
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If an antibody which is common to the subtypes of the
influenza virus, recognizes an antigenic site which is hardly
mutated in, for example, the HA or NA molecule, and has a
neutralization activity against the influenza virus can be
obtained, this can be utilized for diagnosing, preventing, and
treating a disease caused by an infection with the virus, and
the antigenic site itself becomes useful as a vaccine. There
is disclosed an antibody which has a viral neutralization
activity against influenza A virus subtypes HIN1 and H2N2
and exhibits no neutralization activity against the subtype
H3N2 (Patent Literatures 2 and 3). There is also disclosed an
antibody which recognizes a specific polypeptide sequence
in the stem region of the influenza A virus subtype H3N2 and
does not recognize the subtypes HIN1 and H2N2 (Patent
Literature 4). There is also disclosed a human Fab antibody
which neutralizes the influenza A virus subtype H3N2
(Patent Literature 5 and Non Patent Literature 3).

In the influenza viruses, the human influenza A virus
causes worldwide epidemics and brings many deaths (Patent
Literatures 2 to 4). The influenza A virus subtype H3N2 is
a subtype which caused worldwide epidemics in the past,
and there is a report that a strain resistant to a medicament
such as amantadine having an anti-influenza virus action has
been increasing in recent years (New York Times, Jan. 15,
2006). However, no report is available for an antibody which
effectively exhibits a neutralization activity against a region
highly conserved for about 20 years in the influenza A virus
subtype H3N2 and in the influenza B virus.

CITATION LIST
Patent Literature

[PTL 1] JP 59-501714 A
[PTL 2] JP 06-100594 A
[PTL 3] JP 07-265077 A
[PTL 4] JP 07-304799 A
[PTL 5] JP 2006-254777 A

Non Patent Literature

[NPL 1] Rev. Biochem., 56, 365-394 (1987)
[NPL 2] Cell, 28, 477-487 (1982)
[NPL 3] Microbiol. Immunol., 52, 162-170 (2008)

SUMMARY OF INVENTION
Technical Problem

It is an object of the present invention to provide a human
antibody having a neutralization activity against a human
influenza virus. More particularly, it is the object of the
present invention to provide a human antibody which rec-
ognizes a highly conserved region in a human influenza A
virus subtype H3N2 or a human influenza B virus and has a
neutralization activity against the virus.

Solution to Problem

As a result of an extensive study for solving the above-
mentioned problems, the inventors of the present invention
have achieved the production of a human anti-human influ-
enza virus antibody by making a hybridoma from a periph-
eral blood mononuclear cell collected from a healthy donor
vaccinated with an influenza vaccine and a cell capable of
fusing with a human-derived lymphocyte with high effi-
ciency, and selecting a cell producing an antibody which has
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a binding activity to an influenza virus-derived protein. The
inventors have obtained an antibody of the present invention
by selecting a human antibody which recognizes a highly
conserved region particularly in a human influenza A virus
subtype H3N2 or a human influenza B virus and has a
neutralization activity against the virus, from the obtained
antibodies.

That is, the present invention includes the following.
1. A human anti-human influenza virus antibody, which has
a neutralization activity against a human influenza A virus
subtype H3N2 and binds to a hemagglutinin HA1 region of
the human influenza A virus subtype H3N2, or which has a
neutralization activity against a human influenza B virus.
2. A human anti-human influenza virus antibody according
to the item 1, in which the human anti-human influenza virus
antibody is free of a neutralization activity against human
influenza A virus subtypes H1 and H2.
3. A human anti-human influenza virus antibody according
to the item 1, in which the human anti-human influenza virus
antibody, which has a neutralization activity against a human
influenza A virus subtype H3N2, has a neutralization activity
against at least an A/Hiroshima/52/05 strain, and in which
the human anti-human influenza virus antibody, which has a
neutralization activity against a human influenza B virus,
has a neutralization activity against at least a B/Malaysia/
2506/04 strain.
4. A human anti-human influenza virus antibody according
to any one of the items 1 to 3, in which an epitope
recognized by the antibody includes a region including an
amino acid sequence at positions 173 to 181 and/or a region
including an amino acid sequence at positions 227 to 239
counting from an N-terminus of an amino acid sequence
which forms the hemagglutinin HA1 region of the human
influenza A virus subtype H3N2.
5. A human anti-human influenza virus antibody according
to the item 4, in which the epitope includes an amino acid

1)
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sequence including an amino acid sequence set forth in SEQ
ID NO: 1 or 2, or any of amino acid sequences having
substitutions, deletions, additions, or insertions of one or
two amino acids in the amino acid sequence:

1)

(SEQ ID NO: 1)
NFDKLYIWG;
and
2)

(SEQ ID NO: 2)
KFDKLYIWG.

6. A human anti-human influenza virus antibody according
to the item 4, in which the epitope includes an amino acid
sequence including an amino acid sequence set forth in SEQ
ID NO: 3 or 4, or any of amino acid sequences having
substitutions, deletions, additions, or insertions of one or
two amino acids in the amino acid sequence:

1)

(SEQ ID NO: 3)
SSRISIYWTIVKP;
and
2)

(SEQ ID NO: 4)
PSRISIYWTIVKP.

7. A human anti-human influenza virus antibody, including
a base sequence of a DNA encoding a variable region of the
antibody, the base sequence being selected from a base
sequence set forth in any one of SEQ ID NOS: 5 to 12, or
including any one of base sequences having substitutions,
deletions, additions, or insertions of one or more nucleotides
in the base sequence:

(SEQ ID NO: 5)

GAGGAGAACCTGTTGCAGT CTGGGGGAGGCTTGGTCCAGCCGGGGGGGTCCCTGAGACTCTC

CTGTGCAGGCTCTGGATTCACGTTTAGTACTTACGCCATGACCTGGGTCCGCCAGGCTCCAG

GACAGGGGCTGGAGTGGGTCTCCTCTATTAGCGGTAGTGGTGAAATTTCCTATTACGCAGAC

TCCGTGAAGGGCCTGTTCACCATCTCCAGGGACAATTCCAAGGACACAGTGTTTCTGCAAAT

GACCAGCCTGAGAGCCGAAGACACGGCCGTATATTACTGTGCGAAATCCGACGTTTGGGAGG

GTTATCGACCCTCAAAAGATGCTCTTCATATGTGGGGCCAAGGGACAATGGTCACCGTCTCT

TCA;

2)

(SEQ ID NO: 6)

GACGTCCAGATGACTCAGTCTCCATCCTCCCTGTCTGCATCTGTGGGAGACAGAGTCACCAT

CACTTGTCGGGCAAGTCAGAGCGTGAGCAATTATGTGAATTGGTATCAACAGAAGCCAGGGA

GAGCCCCTAGGCTCCTCATCTCTAGTGCGTCCAATTTGTGGGCTGGGGTCCCGCCAAGGTTC

AGTGGCCGTGGAGAAGAGACAGACTTCACTCTCACCATCACCAGTCTGCAACCTGAAGATTC

TGCAGTTTACTACTGTCAACAGAGTTACAGTGACCTTCTCAGTTTCGGCGGAGGGACCAAGG

TGGAGATCARAA;

3)

(SEQ ID NO: 7)

CAGGTGCAGCTGGTGCAATCTGGGTCTGAGTTGAAGAAGCCTGGGGCCTCAGTGAAGGTTTC

CTGCAAGGCTTCTGGATACACCTTCACCTCTTATTCTATATATTGGGTGCGACAGGCCCCTG



US 9,493,550 B2
5

-continued
GACAAGGGCTTGAGTGGATGGGATGGATCAACACCAACAC TGGGAACCCARGC TATGCCCAG

GGCTTCACAGGACGGTTTGTCTTCTCCTTCGACACCTCTGTCAGCACGGCATATCTGGAGAT
CAGCAGCCTAAAGGCTGAGCACACTGCCGTGTATTACTGTGCGAGAGAGGGAGATTACGATA
TTTTGACTGGTTATTAT TATTACTT TGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCC
TCA;
4)

(SEQ ID NO:
CAGACTGTGGTGACCCAGGAGCCAT CGTTCTCAGTGTCCCCTGGAGGGACAGT CACACTCAC
TTGTGGCTTGAGCTCTGGCTCAGTC TCTCCTAGT TACTACGCCAGCTGGTACCAGCAGACCC
CAGGCCAGGCTCCACGCACGC TCATCTACAACACAAACACTCGCTCCTCTGGGGTCCCTGAT
CGCTTCTCTGGCTCCTTCCTTGGGAGCGACGCTGCCCTCACCATCACGGGGGCCCAGGCAGA
TGATGAGTCTGATTATT TCTGTGTGCTGTATATGCCTAGTGGCGATTGGGTTT TCGGCGGAG
GGACCAAGCTGACCGTCCTAGGT ;
5)

(SEQ ID NO:
CAGGTGCAGTTGCAGGAGTCGGGCC CAGCACTGGTGAAGCCTTTACAGACCCTGTCCCTCAC
CTGCGTTGTCTCTGGTGACTC CATCAGCAGGGGTGETTACTACTGGAGT TGGGTCCGCCAGT
CCCCAGAGAGGGGCCTGGAGTGGAT TGGGGACATCTAT CACAGTGGGAGTACCAACTACAAC
CCGGCCCTCAAGAGTCGAACTACCATCTCAGTAGAGACGT CCARGAACCAGTTCTCCCTGCA
GCTGAACTCTGTGACCGCCGCAGACACGGCCEGTGTATTAC TGTGC CAGAGAGCCTCCACCTG
ACTACAGTGACTACAAGGTTGGGAAGGGTTATTT TGAC TACTGGGGCCAGGGAGCCCTGETC
ACCGTCTCCTCA;
6)

(SEQ ID NO:
GAAATTGTGTTGGCACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGARAGAGCCACCCT
CTCCTGCAGGGC CAGTGAGAC CGTTGACACCTACTTAGCCTGGTACCAACAGARACCTGGCC
AGGCTCCCAGGCTCCTCATARAATGATGCAT CCARGAGGGCCACTGGCATCCCAGCCAGGTTC
AGTGGCAGTGGGTC TGEGGACAGACT TCACTCTCACCAT CAGCGGCCTAGAGCCTGARAGATTT
TGCAGTTTATTGGTGTCAGCAGCATAGCAACTGGCCCCCCACCTTCGGCCAAGGGTCACGGT
TGGAGATTARA;

7)

(SEQ ID NO:
CAGGTGAAGTTGGTGCAGTCTGECGGAGGCGCAGTCCAGCCTGGGAGGT CCCTGAGACTCTC
CTGTGAGGCGTCTGGAT TCGACTTCACTGTGTATGACATCCACTGGGTCCGCCAGGCTCCAG
GCAAGGGGCTTGAGTGGGTGGCATCTATTTGGCATAACGGAGGAARAGCATAT TATGCGGAC
TCCGTGAAGGGC CGATTCACCGTGT CCAGAGACAAT CCCCAGAAGACAGTGTATCTGCARAT

GAGTGGCCTGAGACCCGAGGACACGGCTACATATTACTGTGCGAGAGAGTTTCCTTTCATGG

GCATCTATGACTACGGCATGGACGCCTGGGGCCAAGGGACCACGGTCACCGTCGCCTCA;
and

8)

(SEQ ID NO:
CAGTCTGTGCTGGCTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCATCATCTC
TTGTTCTGGAACCTCCTCCAACATCGGCGGTAATTCTGTCAACTGGTACCAGCACCCCCCAG

GGGCGGCCCCGAGACTCCTCATCTATACTACCGATCAGCGACCCTCAGGGGTCCCTGACCGA

TTCTCTGGCTCCAAGTCTGGCACCTCTGCCTCCCTGGCCATCAGTGGGCTCCAATCTGAGGA

8)

9)

10)

11)

12)
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-continued

TGAGGCTGATTATTACTGTGAAGTT TGGGATGACAGCCTGACTCGTCCGGTGTTCGGCGGAG

GGACCAAGTTGACCGTCCTACGT .

8. A human anti-human influenza virus antibody according
to the item 7, in which an antigen of the human anti-human
influenza virus antibody is a human influenza virus A/Hi-
roshima/52/05 strain or B/Malaysia/2506/04 strain.

9. A human anti-human influenza virus antibody according
to the item 7, in which the antibody having a variable region
encoded by DNA set forth in any one of SEQ ID NOS: 5 to
8 among the DNAs each encoding a variable region of the
antibody includes an antibody having a neutralization activ-
ity against a human influenza A virus subtype H3N2, and in
which the antibody having a variable region encoded by
DNA set forth in any one of SEQ ID NOS: 9 to 12 includes
a neutralization activity against a human influenza B virus.
10. A human anti-human influenza virus antibody according
to the item 8, in which the DNA set forth in any one of SEQ

ID NOS: 5, 7, 9 and 11 among the DNAs each encoding a
variable region of the antibody includes a DNA encoding a
heavy chain variable region, and the DNA set forth in any
one of SEQ ID NOS: 6, 8, 10, and 12 includes a DNA
encoding a light chain variable region.

11. A human anti-human influenza virus antibody according
to any one of the items 1 to 11, in which the antibody
includes an intact antibody.

12. A DNA, which encodes a variable region of the human
anti-human influenza virus antibody according to any one of
the items 1 to 11, the DNA including a polynucleotide which
is selected from a base sequence set forth in any one of SEQ
ID NOS: 5 to 12 or which includes any one of base
sequences having substitutions, deletions, additions, or
insertions of one or more nucleotides in the base sequence:

1)

(SEQ ID NO:
GAGGAGAACCTGTTGCAGTCTGCEGGACGCTTGETCCAGCCGGGEGEETCCCTGAGACTCTC
CTGTGCAGGCTCTGGAT TCACGTTTAGTACTTACGCCATGACCTGGGTCCGCCAGGCTCCAG
GACAGGGGCTGGAGTGGGTCTCCTCTAT TAGCGGTAGTGGTGAAATTTCCTATTACGCAGAC
TCCGTGAAGGGCCTGTTCACCATCTCCAGGGACAATT CCARGGACACAGTGTTTCTGCARAT
GACCAGCCTGAGAGCCGAAGACACGGCCGTATATTAC TGTGCGARATCCGACGTTTGGGAGG
GTTATCGACCCTCAAAAGATGCTC TTCATATGTGGGGCCAAGGGACAATGGT CACCGTCTCT
TCA;

2)

(SEQ ID NO:
GACGTCCAGATGACTCAGTCTCCATCCTCCCTGTCTGCATC TGTGGGAGACAGAGT CACCAT
CACTTGTCGGGCARGTCAGAGCGTGAGCAATTATGTGAATTGGTATCAACAGAAGC CAGGGA
GAGCCCCTAGGCTCCTCATCTCTAGTGCGTCCAATTTGTGGGCTGGGGTCCCGCCAAGGTTC
AGTGGCCGTGGAGAAGAGACAGACTTCACTCTCACCATCACCAGT CTGCAACCTGAAGATTC
TGCAGTTTACTACTGTCAACAGAGTTACAGTGACCTTCTCAGTTTCGGCGGAGGGACCAAGE
TGGAGATCARA;

3)

(SEQ ID NO:
CAGGTGCAGCTGGTGCAATCTGGGTCTGAGTTGAAGAAGCC TGGGGCCTCAGTGAAGGTTTC
CTGCAAGGCTTCTGGATACACCTTCACCTCTTATTCTATATATTGGGTGCGACAGGCCCCTG
GACAAGGGCTTGAGTGGATGGGATGGAT CAACACCAACACTGGGAACCCAAGCTATGCCCAG
GGCTTCACAGGACGGTTTGTCTTC TCCTTCGACACCTCTGT CAGCACGGCATATCTGGAGAT
CAGCAGCCTAAAGGCTGAGCACACTGCCGTGTATTAC TGTGCGAGAGAGGGAGATTACGATA
TTTTGACTGGTTATTAT TATTACT TTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCC
TCA;

4)

(SEQ ID NO:
CAGACTGTGGTGACCCAGGAGCCATCGT TCTCAGTGT CCCCTGGAGGGACAGTCACACTCAC
TTGTGGCTTGAGC TCTGGCTCAGT CTCTCCTAGT TACTACGCCAGCTGGTACCAGCAGACCC

CAGGCCAGGCTCCACGCACGCTCATCTACAACACAAACACTCGCTCCTCTGGGGTCCCTGAT

CGCTTCTCTGGCTCCTTCCTTGGGAGCGACGCTGCCCTCACCATCACGGGGGCCCAGGCAGA
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-continued
TGATGAGTCTGATTATTTCTGTGTGCTGTATATGCCTAGTGGCGATTGGGTTT TCGGCGGAG

GGACCAAGCTGACCGTCCTAGGT ;
5)

(SEQ ID NO:
CAGGTGCAGTTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTTACAGACCCTGTCCCTCAC
CTGCGTTGTCTCTGGTGACTCCATCAGCAGGGGTGGTTACTACTGGAGTTGGGTCCGCCAGC
CCCCAGAGAGGGGCCTGGAGTGGAT TGGGGACAT CTATCACAGTGGGAGTACCAACTACAAC
CCGGCCCTCAAGAGTCGAACTACCATCTCAGTAGAGACGTCCAAGAACCAGTTCTCCCTGCA
GCTGAACTCTGTGACCGCCGCAGACACGGCCGTGTATTACTGTGCCAGAGAGCCTCCACCTG
ACTACAGTGACTACAAGGTTGGGAAGGGTTATTT TGACTACTGGGGCCAGGGAGCCCTGGTC
ACCGTCTCCTCA;

6)
GAAATTGTGTTGGCACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACCCT
CTCCTGCAGGGCCAGTGAGACCGTTGACACCTACTTAGCCTGGTACCAACAGAAACCTGGCC
AGGCTCCCAGGCTCCTCATAAATGATGCATCCAAGAGGGCCACTGGCATCCCAGCCAGGTTC
AGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCGGCCTAGAGCCTGAAGATTT
TGCAGTTTATTGGTGTCAGCAGCATAGCAACTGGCCCCCCACCTTCGGCCAAGGGTCACGGC
TGGAGATTAAA;

7)
CAGGTGAAGTTGGTGCAGTCTGGCGGAGGCGCAGTCCAGCCTGGGAGGTCCCTGAGACTCTC
CTGTGAGGCGTCTGGATTCGACTTCACTGTGTATGACATCCACTGGGTCCGCCAGGCTCCAG
GCAAGGGGCTTGAGTGGGTGGCATCTATTTGGCATAACGGAGGAAAAGCATATTATGCGGAC
TCCGTGAAGGGCCGATTCACCGTGTCCAGAGACAATCCCCAGAAGACAGTGTATCTGCAAAT
GAGTGGCCTGAGACCCGAGGACACGGCTACATATTACTGTGCGAGAGAGTTTCCTTTCATGG

GCATCTATGACTACGGCATGGACGCCTGGGGCCAAGGGACCACGGTCACCGTCGCCTCA;
and

8)

9)

(SEQ ID NO: 10)
(SEQ ID NO: 11)
(SEQ ID NO: 12)

CAGTCTGTGCTGGCTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCATCATCTC

TTGTTCTGGAACCTCCTCCAACATCGGCGGTAATTCTGTCAACTGGTACCAGCACCCCCCAG

GGGCGGCCCCGAGACTCCTCATCTATACTACCGATCAGCGACCCTCAGGGGTCCCTGACCGA

TTCTCTGGCTCCAAGTCTGGCACCTCTGCCTCCCTGGCCATCAGTGGGCTCCAATCTGAGGA

TGAGGCTGATTATTACTGTGAAGTT TGGGATGACAGCCTGACTCGTCCGGTGTTCGGCGGAG

GGACCAAGTTGACCGTCCTACGT .

13. A composition, including the human anti-human influ-
enza virus antibody according to any one of the items 1 to
11.

Advantageous Effects of Invention

The human anti-human influenza virus antibody of the
present invention has a neutralization activity against a
highly conserved region in each of the human influenza A
virus subtype H3N2 and the human influenza B virus.

Specifically, in the antibodies of the present invention, the
antibody against the human influenza A virus subtype H3N2

55

60

has a neutralization activity against at least a viral strain of ¢s

an A/Hiroshima/52/05 strain (isolated in 2005), and the
antibody against the human influenza B virus has a neutral-

ization activity against at least a viral strain of a B/Malaysia/
2506/04 strain (isolated in 2004). Further, the antibodies also
have neutralization activities against influenza virus vaccine
strains in various generations including: various viral strains
from the human influenza A virus subtype H3N2, such as an
A/Aichi/2/68 strain (isolated in 1968), an A/Guizhou/54/89
strain (isolated in 1989), an A/Wyoming/3/03 strain (isolated
in 2003), an A/New York/55/04 strain (isolated in 2004), and
an A/Hiroshima/52/05 strain (isolated in 2005); and various
viral strains from the human influenza B virus, such as a
B/Victoria/2/87 strain (isolated in 1987), a B/Malaysia/
2506/04 strain (isolated in 2004), a B/Mie/1/93 strain (iso-
lated in 1993), and a B/Shanghai/261/02 strain (isolated in
2002), respectively.
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Further, when administered prophylactically or therapeu-
tically in vivo, the antibody against the human influenza A
virus subtype H3N2 of the present invention exhibits effects
on a survival rate and a weight loss in at least an infection
with the influenza virus A/Guizhou/54/89xA/PR/8/34
(H3N2) strain.

That is, the antibody against the human influenza A virus
subtype H3N2 of the present invention has an activity
against a region which has been conserved for about 20
years, and also includes one having an activity against a
region which has been conserved for 40 years or more. The
antibody against the human influenza B virus has an activity
against a region which has been conserved for 20 years or
more. Meanwhile, an HI (hemagglutination inhibition)
activity in the antibody of the present invention is equal to
or less than the detection limit.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 are images showing the results of confirming
reactivity of a culture supernatant of each hybridoma pro-
ducing an A-1, A-2, B-1, B-2, B-3, C-1, D-1, D-2, E-1, or
E-2 monoclonal antibody against HA of each influenza virus
by western blotting assay (Experimental Example 1-2).

FIG. 2 are graphs showing the results of confirming a
neutralization activity of each hybridoma culture superna-
tant against influenza virus vaccine strains in various gen-
erations (Experimental Example 1-4).

FIG. 3 is a view showing a sequence of a heavy chain
variable region of the B-1 monoclonal antibody (Experi-
mental Example 1-5).

FIG. 4 is a view showing a sequence of a light chain
variable region of the B-1 monoclonal antibody (Experi-
mental Example 1-5).

FIG. 5 is a view showing a sequence of a heavy chain
variable region of the D-1 monoclonal antibody (Experi-
mental Example 1-5).

FIG. 6 is a view showing a sequence of a light chain
variable region of the D-1 monoclonal antibody (Experi-
mental Example 1-5).

FIG. 7 is a view showing a sequence of a heavy chain
variable region of the E-2 monoclonal antibody (Experi-
mental Example 1-5).

FIG. 8 is a view showing a sequence of a light chain
variable region of the E-2 monoclonal antibody (Experi-
mental Example 1-5).

FIG. 9 is a view showing a sequence of a heavy chain
variable region of the B-3 monoclonal antibody (Experi-
mental Example 1-5).

FIG. 10 is a view showing a sequence of a light chain
variable region of the B-3 monoclonal antibody (Experi-
mental Example 1-5).

FIG. 11 are images showing the results of confirming cells
infected with an influenza virus vaccine strain and stained
with a supernatant of each hybridoma producing the A-2,
B-1, B-2, or D-1 monoclonal antibody (Experimental
Example 1-6).

FIG. 12 are images showing the results of confirming cells
infected with the influenza virus vaccine strain and stained
with a supernatant of each hybridoma producing the B-3 or
E-2 monoclonal antibody (Experimental Example 1-7).

FIG. 13 is a view showing sequences of peptide chains
(epitopes) recognized by the B-1 and D-1 monoclonal
antibodies, respectively, in a hemagglutinin HA1 region of
each influenza virus vaccine strain from a human influenza
A virus subtype H3N2 (Experimental Example 1-8).
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FIG. 14 is a view showing locations of the peptide chains
recognized by the B-1 and D-1 monoclonal antibodies,
respectively, in a conformational structure of the hemagglu-
tinin HA1 region of the human influenza A virus subtype
H3N2 (Experimental Example 1-8).

FIG. 15 is a view showing a comparison between the
peptide chains recognized by the B-1 and D-1 monoclonal
antibodies, respectively, and epitopes in a database (Ex-
ample 1-8).

FIG. 16 is a graph showing survival rates when each of the
B-1 and D-1 monoclonal antibodies is prophylactically
administered to five mice (Experimental Example 2-1).

FIG. 17 are graphs showing body weight changes when
each of the B-1 and D-1 monoclonal antibodies is prophy-
lactically administered to five mice. Each plot shows the
body weight change of each mouse (Experimental Example
2-1).

FIG. 18 is a graph showing survival rates when each of the
B-1 and D-1 monoclonal antibodies is therapeutically
administered to five mice (Example 2-2).

FIG. 19 are graphs showing body weight changes when
each of the B-1 and -1 monoclonal antibodies is therapeu-
tically administered to five mice. Each plot shows the body
weight change of each mouse (Experimental Example 2-2).

DESCRIPTION OF EMBODIMENTS

The present invention relates to a human anti-human
influenza virus antibody having the following properties (a)
to (c):

(a) having a neutralization activity against a viral A/Hi-
roshima/52/05 strain (isolated in 2005) from the human
influenza A virus subtype H3N2, or a neutralization activity
against a viral B/Malaysia/2506/04 strain (isolated in 2004)
from the human influenza B virus;

(b) having an HI (hemagglutination inhibition) activity
equal to or less than the detection limit; and

(¢) having no neutralization activity against human influ-
enza A virus subtypes HIN1 and H2N2.

The antibody of the present invention against the human
influenza A virus subtype H3N2 has a neutralization activity
against at least the A/Hiroshima/52/05 strain (isolated in
2005), and further, has neutralization activities against influ-
enza virus vaccine strains in various generations including
various viral strains from the human influenza A virus
subtype H3N2, such as an A/Aichi/2/68 strain (isolated in
1968), an A/Guizhou/54/89 strain (isolated in 1989), an
A/Wyoming/3/03 strain (isolated in 2003), and an A/New
York/55/04 strain (isolated in 2004). Further, the antibody of
the present invention against the human influenza B virus
has a neutralization activity against at least the B/Malaysia/
2506/04 strain (isolated in 2004), and further has neutral-
ization activities against influenza virus vaccine strains in
various generations including various virus strains derived
from the human influenza B virus, such as a B/Victoria/2/87
strain (isolated in 1987), a B/Mie/1/93 strain (isolated in
1993), and a B/Shanghai/261/02 strain (isolated in 2002).

Among the antibodies of the present invention each
having the above-mentioned properties, the antibody against
the human influenza A virus subtype H3N2 recognizes a
region including an amino acid sequence at positions 173 to
181 and/or a region including an amino acid sequence at
positions 227 to 239 counting from the N-terminus of an
amino acid sequence which forms the hemagglutinin HA1
region of the human influenza A virus. Here, the amino acid
sequences which form the human influenza A virus subtype
H3N2 are disclosed in GenBank Accession No. EU501660
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for the A/Hiroshima/52/05 strain, in GenBank Accession
No. D49963 for the A/Guizhou/54/89 strain, in GenBank
Accession No. AY531033 for the A/Wyoming/3/03 strain,
and in GenBank Accession No. EU501486 for the A/New
York/55/04 strain.

The 227th amino acid counting from the N-terminus in
the amino acid sequence which forms the hemagglutinin
HA1 region of the human influenza A virus is serine (S) or
proline (P), but such difference has no effect on the neutral-
ization activity. The amino acid at that position is also S or
Pin the literature (Karoline et al Virology J. 2008, 5, 40). The
variant at position 173 in the sequence is asparagine (N) or
lysine (K), is K except in the A/Aichi strain isolated in 1968,
and is K or glutamic acid (E) in the literature. Further, the
229th and 230th amino acids are different and are arginine
(R) or glycine (G), and isoleucine (I) or valine (V), respec-
tively, in the literature (Underwood, Mol. Immunol., 1987,
21, 7), and the 238th and 239th amino acids are different and
are K or N, and P or R, respectively, in the sequences
registered in GenBank.

In the light of the foregoing, a peptide chain (epitope)
according to the region including an amino acid sequence at
positions 173 to 181 is specifically an amino acid sequence
including the amino acid sequence set forth in SEQ 1D NO:
1 or 2, or is formed of an amino acid sequence in which one
or two amino acids may be substituted, deleted, added or

14

introduced in that sequence. A peptide chain (epitope)
according to the region including an amino acid sequence at
positions 227 to 239 is specifically an amino acid sequence
including the amino acid sequence set forth in SEQ 1D NO:
3 or 4, or is formed of an amino acid sequence in which one
or two amino acids may be substituted, deleted, added, or
introduced in that sequence.

1)

10 (SEQ ID NO: 1)
NFDKLYIWG
2)
(SEQ ID NO: 2)
KFDKLYIWG
15
3)
(SEQ ID NO: 3)
SSRISIYWTIVKP
4)
20 (SEQ ID NO: 4)
PSRISIYWTIVKP
Base sequences of DNAs encoding the variable region of
the antibody of the present invention having the above-
5 mentioned properties are specifically shown below.

A-1. Human Antibody (B-1) Against Human Influenza A
Virus Subtype H3N2

Heavy chain variable region sequence:

(SEQ ID NO: 5)

GAGGAGAACCTGTTGCAGT CTGGGGGAGGCTTGGTCCAGCCGGGGGGGTCCCTGAGACTCTC
CTGTGCAGGCTCTGGATTCACGTTTAGTACTTACGCCATGACCTGGGTCCGCCAGGCTCCAG
GACAGGGGCTGGAGTGGGTCTCCTCTATTAGCGGTAGTGGTGAAATTTCCTATTACGCAGAC
TCCGTGAAGGGCCTGTTCACCATCTCCAGGGACAATTCCAAGGACACAGTGTTTCTGCAAAT
GACCAGCCTGAGAGCCGAAGACACGGCCGTATATTACTGTGCGAAATCCGACGTTTGGGAGG
GTTATCGACCCTCAAAAGATGCTCTTCATATGTGGGGCCAAGGGACAATGGTCACCGTCTCT
TCA.

Light chain variable region sequence:

(SEQ ID NO:
GACGTCCAGATGACTCAGTCTCCATCCTCCCTGTCTGCATCTGTGGGAGACAGAGTCACCAT
CACTTGTCGGGCAAGTCAGAGCGTGAGCAATTATGTGAATTGGTATCAACAGAAGCCAGGGA
GAGCCCCTAGGCTCCTCATCTCTAGTGCGTCCAATTTGTGGGCTGGGGTCCCGCCAAGGTTC
AGTGGCCGTGGAGAAGAGACAGACTTCACTCTCACCATCACCAGTCTGCAACCTGAAGATTC

TGCAGTTTACTACTGTCAACAGAGTTACAGTGACCTTCTCAGTTTCGGCGGAGGGACCAAGG

TGGAGATCAAA.

6)

A-2. Human Antibody (D-1) Against Human Influenza A

Virus Subtype H3N2

Heavy chain variable region sequence:

(SEQ ID NO:
CAGGTGCAGCTGGTGCAATCTGGGTCTGAGTTGAAGAAGCCTGGGGCCTCAGTGAAGGTTTC
CTGCAAGGCTTCTGGATACACCTTCACCTCTTATTCTATATATTGGGTGCGACAGGCCCCTG
GACAAGGGCTTGAGTGGATGGGATGGAT CAACACCAACACTGGGAACCCAAGCTATGCCCAG

GGCTTCACAGGACGGTTTGTCTTCTCCTTCGACACCTCTGTCAGCACGGCATATCTGGAGAT

CAGCAGCCTAAAGGCTGAGGACACTGCCGTGTATTACTGTGCGAGAGAGGGAGATTACGATA

7)
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-continued
TTTTGACTGGTTATTAT TATTACTT TGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCC

TCA.
Light chain variable region sequence:

(SEQ ID NO:
CAGACTGTGGTGACCCAGGAGCCATCGTTCTCAGTGTCCCCTGGAGGGACAGTCACACTCAC
TTGTGGCTTGAGCTCTGGCTCAGTCTCTCCTAGTTACTACGCCAGCTGGTACCAGCAGACCC
CAGGCCAGGCTCCACGCACGCTCATCTACAACACAAACACTCGCTCCTCTGGGGTCCCTGAT
CGCTTCTCTGGCTCCTTCCTTGGGAGCGACGCTGCCCTCACCATCACGGGGGCCCAGGCAGA

TGATGAGTCTGATTATTTCTGTGTGCTGTATATGCCTAGTGGCGATTGGGTTTTCGGCGGAG

GGACCAAGCTGACCGTCCTAGGT .

B-1. Human Antibody (E-2) Against Human Influenza B
Virus

Heavy chain variable region sequence:

(SEQ ID NO:
CAGGTGCAGTTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTTACAGACCCTGTCCCTCAC
CTGCGTTGTCTCTGGTGACTCCATCAGCAGGGGTGGTTACTACTGGAGTTGGGTCCGCCAGC
CCCCAGAGAGGGGCCTGGAGTGGAT TGGGGACAT CTATCACAGTGGGAGTACCAACTACAAC
CCGGCCCTCAAGAGTCGAACTACCATCTCAGTAGAGACGTCCAAGAACCAGTTCTCCCTGCA
GCTGAACTCTGTGACCGCCGCAGACACGGCCGTGTATTACTGTGCCAGAGAGCCTCCACCTG
ACTACAGTGACTACAAGGTTGGGAAGGGTTATTT TGACTACTGGGGCCAGGGAGCCCTGGTC
ACCGTCTCCTCA.

Light chain variable region sequence:

(SEQ ID NO:
GAAATTGTGTTGGCACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACCCT
CTCCTGCAGGGCCAGTGAGACCGTTGACACCTACTTAGCCTGGTACCAACAGAAACCTGGCC
AGGCTCCCAGGCTCCTCATAAATGATGCATCCAAGAGGGCCACTGGCATCCCAGCCAGGTTC
AGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCGGCCTAGAGCCTGAAGATTT

TGCAGTTTATTGGTGTCAGCAGCATAGCAACTGGCCCCCCACCTTCGGCCAAGGGTCACGGC

TGGAGATTAAA.

B-2. Human Antibody (B-3) Against Human Influenza B 4
Virus

Heavy chain variable region sequence:

(SEQ ID NO:
CAGGTGAAGTTGGTGCAGTCTGGCGGAGGCGCAGTCCAGCCTGGGAGGTCCCTGAGACTCTC
CTGTGAGGCGTCTGGATTCGACTTCACTGTGTATGACATCCACTGGGTCCGCCAGGCTCCAG
GCAAGGGGCTTGAGTGGGTGGCATCTATTTGGCATAACGGAGGAAAAGCATATTATGCGGAC
TCCGTGAAGGGCCGATTCACCGTGTCCAGAGACAATCCCCAGAAGACAGTGTATCTGCAAAT
GAGTGGCCTGAGACCCGAGGACACGGCTACATATTACTGTGCGAGAGAGTTTCCTTTCATGG

GCATCTATGACTACGGCATGGACGCCTGGGGCCAAGGGACCACGGTCACCGTCGCCTCA.

Light chain variable region sequence:

8)

9)

10)

11)

(SEQ ID NO: 12)

CAGTCTGTGCTGGCTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCATCATCTC

TTGTTCTGGAACCTCCTCCAACATCGGCGGTAATTCTGTCAACTGGTACCAGCACCCCCCAG

GGGCGGCCCCGAGACTCCTCATCTATACTACCGATCAGCGACCCTCAGGGGTCCCTGACCGA



US 9,493,550 B2

17

-continued
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TTCTCTGGCTCCAAGTCTGGCACCTCTGCCTCCCTGGCCATCAGTGGGCTCCAATCTGAGGA

TGAGGCTGATTATTACTGTGAAGTT TGGGATGACAGCCTGACTCGTCCGGTGTTCGGCGGAG

GGACCAAGTTGACCGTCCTACGT .

The antibody of the present invention is not particularly
limited as long as the antibody has the above-mentioned
properties. For example, the base sequence encoding the
variable region of the human antibody against the human
influenza A virus subtype H3N2 is not limited to the base
sequence set forth in any one of SEQ ID NOS: 5 to 8
described above, and may be a sequence in which one or
more nucleotides are substituted, deleted, added or intro-
duced in the above-mentioned sequence as long as the
sequence has a neutralization ability against the human
influenza A virus subtype H3N2. In an example of the
substitution of one or more nucleotides, the base sequence
may be varied due to, for example, codon degeneracy but
has the neutralization ability. Preferably, the antibody having
a neutralization ability against the human influenza A virus
subtype H3N2 further recognizes any one of the peptide
chains (epitopes) described above. Further, the base
sequence encoding the variable region of the human anti-
body against the human influenza B virus is also not limited
to the base sequence set forth in any one of SEQ ID NOS:
9 to 12 described above, and may be a sequence in which
one or more nucleotides are substituted, deleted, added or
introduced in the above-mentioned sequence as long as the
sequence has a neutralization ability against the human
influenza B virus. In an example of the substitution of one
or more nucleotides, the base sequence may be varied
different due to, for example, codon degeneracy but has the
neutralization ability.

A monoclonal antibody obtained by a cell fusion method
is typically derived from an immunized animal species, e.g.,
a mouse. A mouse antibody cannot exert its expected effect
in a human because when administered to the human, the
mouse antibody can be metabolized as foreign matter and
thus the half-life of the mouse antibody is relatively short in
the human. Further, a human anti-mouse antibody (HAMA)
generated against the administered mouse antibody elicits an
immune response such as serum disease or other allergy
which is inconvenient and dangerous for a patient. Thus,
medical and therapeutic values of the monoclonal antibody
derived from another animal species are limited in a human.
Therefore, when the monoclonal antibody is administered to
a human as a pharmaceutical or the like, a human antibody
is strongly desired.

A known method or any method to be developed in the
future may be employed for a method of producing the
human antibody. However, there is no standardized method
capable of being universally applied to any human antibody,
and various efforts are required for producing a human
antibody which exhibits a sufficient binding activity and
neutralization activity against a certain antigen. For
example, reference can be made to Sato, K. et al, Cancer
Res., 53, 851-856, 1993 and JP 2008-161198 A. The type of
the human antibody is not particularly limited, and may be
an Fab type or an intact type. The intact type antibody is
desirable in order to effectively exert an antibody activity.
The intact type antibody is not particularly limited, and can
be an antibody in which a complementarity determining
region (CDR) of the antibody is derived from an original
animal species and a constant region (C region) is derived
from an appropriate human. In such chimera antibody, the
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variable region including CDR of the antibody derived from
an immunized animal is generally linked to the constant
region of the human antibody. The chimera antibody can be
easily constructed by genetic modification technology. A
humanized antibody obtained by CDR grafting in which
CDR of the antibody from the immunized animal species is
grafted in the variable region of the human antibody may
also be employed. The human antibody may have the human
antibody having CDR derived from a human, and CDR
derived from the immunized animal species in terms of
antigenicity because amino acid substitutions frequently
occur in the CDR region.

The human anti-human influenza virus antibody of the
present invention having the above-mentioned properties (a)
to (c) can be produced specifically by the following method.
Peripheral blood mononuclear cells corresponding to 10 mL
of blood are collected from a healthy donor 2 to 4 weeks
after being vaccinated with an influenza vaccine. Hybrido-
mas are made simply and efficiently by fusing the peripheral
blood mononuclear cells with partner cells derived from a
human, e.g.,, SPYMEG cells (manufactured by MBL)
capable of highly efficient cell fusion with lymphocytes
derived from a human by a method such as a polyethylene
glycol method. A cell producing the antibody which has a
binding activity to a protein derived from the influenza virus
is selected from the hybridomas by an ELISA method in
which a purified protein such as HA derived from the
influenza virus is immobilized or a staining method using a
cell infected with the influenza virus as an antigen, thereby
enabling to produce the human anti-human influenza virus
antibody.

As another method of producing the human antibody, for
example, a so-called human combinatorial antibody library
in which human antibody fragments are presented on the
surface of Escherichia coli phage is constructed, and the
desired human antibody can be obtained by screening of the
antibodies with biopanning. In this case, the desired anti-
body can be screened without immunological work in an
animal.

The present invention also encompasses a composition
including the antibody of the present invention. Further,
when used for medical usages, the composition of the
present invention may include an effective amount of one or
more kinds of human anti-human influenza virus antibodies
of the present invention and further a pharmaceutically
acceptable carrier. In the present invention, a pharmaceuti-
cally acceptable salt is exemplified by the following salts.

There are given as base addition salts: alkali metal salts
such as a sodium salt and a potassium salt; alkaline earth
metal salts such as a calcium salt and a magnesium salt; for
example, an ammonium salt; aliphatic amine salts such as a
trimethylamine salt, a triethylamine salt, a dicyclohexylam-
ine salt, an ethanolamine salt, a diethanolamine salt, a
triethanolamine salt, and a procaine salt; aralkylamine salts
such as an N,N-dibenzylethylenediamine salt; heterocyclic
aromatic amine salts such as a pyridine salt, a picoline salt,
a quinoline salt, and an isoquinoline salt; quaternary ammo-
nium salts such as a tetramethylammonium salt, a tetraeth-
ylammonium salt, a benzyltrimethylammonium salt, a ben-
zyltriethylammonium salt, a benzyltributylammonium salt, a
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methyltrioctylammonium salt, and a tetrabutylammonium
salt; basic amino acid salts such as an arginine salt and a
lysine salt; and the like.

There are given as acid addition salts: inorganic acid salts
such as a hydrochloric acid salt, a sulfuric acid salt, a nitric
acid salt, a phosphoric acid salt, a carbonic acid salt, a
hydrogen carbonate salt, and a perchloric acid salt; organic
acid salts such as an acetic acid salt, a propionic acid salt, a
lactic acid salt, a maleic acid salt, a fumaric acid salt, a
tartaric acid salt, a malic acid salt, a citric acid salt, and an
ascorbic acid salt; sulfonic acid salts such as a methanesul-
fonic acid salt, an isethionic acid salt, a benzenesulfonic acid
salt, and a p-toluenesulfonic acid salt; acidic amino acid salts
such as an aspartic acid salt and a glutamic acid salt; and the
like.

Such composition can be orally or parenterally adminis-
tered as a pharmaceutical composition. When administered
orally, the human anti-human influenza virus antibody of the
present invention can be used as any one of dosage forms
such as: solids such as tablets, powders, granules, and
capsules; aqueous solutions; oil suspensions; or solutions
such as syrups or elixirs. When administered parenterally,
the human anti-human influenza virus antibody of the pres-
ent invention can be used as an aqueous or oil suspension for
injection or a nasal solution. Commonly used excipients,
binders, lubricants, aqueous solvents, oil solvents, emulsi-
fiers, suspending agents, preservatives, stabilizers, and the
like can be optionally used in its preparation.

EXAMPLES

To help understanding of the present invention, the pres-
ent invention is specifically described below with reference
to Examples and Experimental Examples, but it goes with-
out saying that the present invention is not limited thereto.

Example 1

Preparation of Human Anti-Human Influenza Virus
Antibody

In this example, a description is made of the preparation
of' a monoclonal antibody using a hybridoma.

1) Preparation of Viruses

Human influenza virus vaccine strains, i.e., A/New Cale-
donia/20/99 strain as A virus subtype HIN1, A/Hiroshima/
52/05 strain as A virus subtype H3N2, and B/Malaysia/2506/
04 strain as the human influenza B virus, given from
National Institute of Infectious Diseases were each used to
infect MDCK (canine kidney epithelial cell line) cells,
which were then cultured at 37° C. in the presence of trypsin
for 2 to 3 days, and then the virus was collected.

2) Purification of Influenza Virus HA Antigen

An influenza virus HA antigen was purified by a method
well-known to those skilled in the art. The above-mentioned
influenza virus vaccine strains were each inoculated to an
incubated chicken egg, which was then cultured at 33 to 35°
C. for 2 days and subsequently left stand overnight at 4° C.,
and then an infected allantoic fluid was collected. The fluid
was then concentrated by ultrafiltration and the like, and
viral particles were purified by a sucrose density gradient
centrifugation method. That is, the fluid was ultracentrifuged
at 35,000 rpm in 0 to 60% sucrose density gradient, and a
fraction around 40% of the sucrose density gradient was
collected. This concentrated viral fraction was treated with
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ether followed by adding formalin, and further purified by
the sucrose density gradient centrifugation method to obtain
the influenza HA antigen.

3) Preparation of Hybridoma

10 mL of peripheral blood were collected from a healthy
donor 2 to 4 weeks after being vaccinated with an influenza
vaccine prepared from a seasonal influenza vaccine in
2006/2007, specifically, an A/Hiroshima/52/05 strain as the
human influenza A virus subtype H3N2 or a B/Malaysia/
2506/04 strain as the human influenza B virus. A mononu-
clear cell fraction was collected using Ficoll Paque Plus
(manufactured by GE Healthcare) to use as a cell fraction for
producing hybridomas. The mononuclear cell fraction was
washed with serum-free DMEM before cell fusion to obtain
mononuclear cells as cells for preparing hybridomas.
SPYMEG cells (manufactured by MBL) as hybrid myeloma
cells of murine myeloma cells and human megakaryoblasts
were used as partner cells for making hybridomas. The
SPYMEG cells were cultured in a DMEM medium supple-
mented with 10% fetal bovine serum for 2 days after
passage, and the resultant was washed with serum-free
DMEM before cell fusion.

Subsequently, the mononuclear cells obtained in the fore-
going and the SPYMEG cells were mixed at a ratio of 1:5
to 1:10, and centrifuged to remove a supernatant. The
precipitated cell mass was loosened sufficiently, subse-
quently 0.6 mL of a 50% polyethylene glycol 1500-PBS
solution was slowly added thereto with stirring over 1
minute, and then 10 mL of serum-free DMEM was slowly
added thereto over 2 minutes. Further, 10 mL of serum-free
DMEM were added followed by adding 1 mL of fetal bovine
serum to complete the cell fusion. Subsequently, the resul-
tant was centrifuged followed by removal of a supernatant,
and the cells were washed with 20 mL of serum-free
DMEM. Finally, the cells were gradually loosened, 120 mL
of a hypoxanthine-aminopterin-thymidine (HAT) medium
{HAT and additives for a human hybridoma medium, such
as BM condimed (manufactured by Roche), were added to
DMEM supplemented with 15% fetal bovine serum} were
added thereto, and the cells were gradually suspended using
a measuring pipette.

4) Cloning of Hybridoma

The cell suspension of the above-mentioned section 3)
was dispensed in six 96-well microplates for culture, and
cultured at 37° C. in an incubator containing 5% CO, for 10
to 14 days. A half amount of the HAT medium was changed
every 3 to 4 days during this period. Subsequently, an aliquot
of the culture supernatant was taken, and subjected to
screening of the hybridomas.

The purified HA antigen (1 pg/well) prepared in the
above-mentioned section 2) was immobilized on a 96-well
microplate for ELISA, and further blocked with a PBS-0.1%
Tween (TBS-T) solution of 5% defatted dry milk. Subse-
quently, 50 pl, of the culture supernatant from the above-
mentioned cultured cell suspension were added to each well
of the microplate for ELISA, and reacted at 37° C. for 30
minutes to form a primary immune complex by the purified
HA antigen and the anti-HA antigen antibody (human anti-
human influenza virus antibody) on the solid phase in the
well. The human anti-human influenza virus antibody in the
culture supernatant was detected by reacting the primary
immune complex with a peroxidase-labeled goat anti-anti-
body followed by peroxidase reaction with color develop-
ment.

Cells contained in each well in the microplate for culture,
in which cells were confirmed to produce the antibody and
proliferated, were taken out, and limiting dilution for the



US 9,493,550 B2

21

cells was performed three times, and target cells were cloned
by the same method as in the foregoing. The cloned
hybridoma strains were designated as R1D8, K4E7, and
G4Gl1.

5) Purification of Antibody

Each hybridoma strain was finally cultured in serum-free
medium by reducing the content of the fetal bovine serum in
the medium from 10% to 2%. 100 mL of each hybridoma
culture supernatant obtained by culturing in the serum-free
medium for 3 to 7 days were centrifuged at 2,000 rpm for 10
minutes, and the resulting supernatant was filtrated with a
filter of 0.45 pm to remove solid contents. The filtrate was
purified by 1 mL of 6% agarose gel having immobilized
thereon Protein G (HiTrap Protein G HPTM manufactured
by GE Healthcare). The monoclonal antibodies produced by
the hybridoma strains R1D8, K4E7, and G4G11 were des-
ignated as B-1, D-1, and E-2, respectively. Likewise, mono-
clonal antibodies such as A-1, A-2, B-2, B-3, C-1, D-2, and
E-1 were purified from other hybridoma supernatants.

Experimental Example 1-1

Characterization of Culture Supernatant of Each
Hybridoma

1) Neutralization Activity

A neutralization activity of each hybridoma culture super-
natant against each influenza virus was measured in accor-
dance with Arch. Virol., 86, 129-135 (1985), Microbiol.
Immunol., 29, 327-335 (1985).

MDCK cells were dispensed at 2x10* cells/well in a
96-well microplate (for measuring a neutralization activity),
and cultured overnight at 37° C. An 8-fold diluted solution
of each antibody culture supernatant from which non-spe-
cific inhibitors had been removed by RDE treatment and a
viral solution obtained from the following influenza virus
vaccine strain, each of which had been prepared so that a
focus forming unit/well was 100, were mixed in equal
amounts, and incubated at 37° C. for 1 hour. Subsequently,
30 pL of this mixture were dispensed in each well of the
microplate, to which the cultured MDCK cells had been
added, and incubated at 37° C. for 30 minutes. Subsequently,
the solution in each well was removed, each well was
washed with PBS, and fetal bovine serum-free MEM was
added. The microplate was incubated at 37° C. for 6 to 10
hours. Then, the added solution was removed, and the cells
were treated with absolute ethanol at room temperature for
10 minutes to fix the cells. Each well was dried, and the cells
were stained by the same enzyme antibody staining method
as the staining test. After being stained, the cells were
washed with tap water, and after being dried, the number of
stained foci was counted under an optical microscope. The
neutralization activity was represented by a focus reduction
rate. The results were shown in Table 1.

Human influenza virus vaccine strain:

A. Influenza A: A/New Calcdonia/20/99 strain (H1),
A/Hiroshima/52/05 strain (H3N2)

B. Influenza B: B/Malaysia/2506/04 strain
2) Hemagglutination Inhibition Activity (HI) of Antibody

25 uLL of serial dilution (2 to 64 times) of the hybridoma
culture supernatant treated with RDE were added to each
well of a 96-well microplate (for measuring a hemaggluti-
nation inhibition activity (HI)), then were mixed with 25 pl
of each of the viruses (8 HA units/50 pl.) used in the
above-mentioned section 1), and reacted at room tempera-
ture for 30 minutes. Subsequently, 50 pl. of 0.75% guinea
pig erythrocytes were added and mixed thoroughly to exam-
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ine the effect of the antibody in the hybridoma culture
supernatant on the hemagglutination activity of each virus.
The results were shown in Table 1.

TABLE 1

Human monoclonal antibodies against influenza virus

Staining
of Neutralization
infected Rec- HI activity (%
ELISA“ cells® ognized  activity® inhibition)®

HuMAb H1H3B HIH3B viustype HI/H3/B HI/H3/B
A-1 -—+ -—+ B <2 0
A2 —+- —+- AH3 <2 4.3
B-1 —+- —+- AH3 <2 98.9
B-2 —+- —+- AH3 <2 0
B-3 ——+ ——+ B <2 31.7
C-1 -—+ -—+ B <2 0
D-1 —+- —+- AH3 <2 80.5
D-2 ——+ ——+ B <2 16.7
E-1 +—— +—— AH1 <2 0
E-2 ——+ ——+ B <2 37.8

“Antigenic virus for ELISA: virus vaccine antigens of H1: A/New Caledonia/20/99 strain,
H3: A/Hiroshima/52/05 strain, and B: B/Malaysia/2506/04 strain

bStaining of infected cells: MDCX cells infected with H1: A/New Caledonia/20/99 strain,
H3: A/Hiroshima/52/05 strain, or B: B/Malaysia/2506/04 strain and fixed with ethanol
were used.

°HI activity with neutralization activity: activity againist any one of H1: A/New Caledonia/
20/99 strain, H3: A/Hiroshima/52/05 strain, and B: B/Malaysia/2506/04 strain recognized
by the antibody was shown.

As a result of examining the neutralization activity and HI
activity of the culture supernatant of the hybridoma produc-
ing each monoclonal antibody against each influenza virus,
it was confirmed that the culture supernatant of the
hybridoma producing the B-1 or D-1 monoclonal antibody
had a high neutralization activity against the human influ-
enza A virus subtype H3N2, and that the culture supernatant
of the hybridoma producing the B-3 or E-2 monoclonal
antibody had a slightly high neutralization activity against
the human influenza B virus. However, the HI activity was
equal to or less than the detection limit in all of the culture

supernatants.
Experimental Example 1-2

Confirmation of Binding of Hybridoma Culture
Supernatant to HA of Each Virus by Western
Blotting

Western blotting assay of the culture supernatant of the
hybridoma producing an A-1, A-2, B-1, B-2, B-3, C-1, D-1,
D-2, E-1 or E-2 monoclonal antibody was performed for
binding to HA of each virus. Plasma obtained from a patient
with informed consent was used as a control. The purified
HA antigen obtained in the section 2) of Example 1 was
fractionated on SDS-PAGE, transferred onto a polyvi-
nylidene fluoride (PVDF) membrane, and then blocked with
a TBS-T solution of 5% defatted milk. The membrane was
incubated with undiluted hybridoma culture supernatant or
the plasma diluted to 2,000 folds with PBS-T at room
temperature for 1 hour to perform an antigen antibody
reaction. The blotted membrane was washed several times
with PBS-T, and subsequently incubated in a solution con-
taining a peroxidase-conjugated anti-human IgG antibody at
room temperature for 1 hour. Development was performed
with an ECL detection kit (manufactured by Amersham
Biosciences).

As aresult, it was confirmed that the culture supernatants
of the hybridomas producing the D-1 and B-1 monoclonal
antibodies each had a binding activity to HA of the human
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influenza A virus subtype H3N2, and that the culture super-
natants of the hybridomas producing the A-1 and C-1
monoclonal antibodies each had a binding activity to HA of
the human influenza B virus (FIG. 1).

Experimental Example 1-3

Staining Activity of Hybridoma Culture
Supernatants in Cells Infected with Various
Influenza Virus Vaccine Strains 10

Staining activities in cells infected with the influenza
virus vaccine strains in various generations shown below
was examined for the supernatant of the hybridoma produc-
ing the A-2, B-1, B-2, D-1 as well as A-1, B-3, C-1, D-2, or
E-2 monoclonal antibody. The staining test was performed
in accordance with the method described in J. Clin. Micro-
biol., 28, 1308-1313 (1990).

MDCK cells infected with the human influenza A virus
subtype H3N2 strain or B virus strain shown below in a
96-well microplate were washed with PBS (pH 7.4), and
then fixed with absolute ethanol at room temperature for 10
minutes, in the same manner as in the case of measuring the
neutralization activity in the section 1) of Experimental
Example 1. Each hybridoma culture supernatant containing
the monoclonal antibody was serially diluted at 4-fold 25
dilutions. These were reacted sequentially with a 500-fold
dilution of rabbit anti-human IgG serum (manufactured by
Jackson), a 500-fold dilution of goat anti-rabbit IgG serum
(manufactured by Cappel), and a 10,000-fold dilution of a
peroxidase-rabbit anti-peroxidase complex (manufactured 30
by Cappel) each for 40 minutes, and washed with PBS.
Finally, a peroxidase reaction was performed using a PBS
solution of 0.01% H,O, and 0.3 mg/mL of 3,3'-diaminoben-
zidine tetrahydrochloride in accordance with the Graham-
Karnovsky method in J. Histochem. Cytochem., 14, 291-302 55
(1966), and the stained cells were observed under an ordi-
nary optical microscope.

A. Influenza a Virus Subtype H3N2 Strains

Ai/68: A/Aichi/2/68 strain (isolated in 1968)

G7/89: A/Guizhou/54/89 strain (isolated in 1989)

Wy/03: A/Wyoming/3/03 strain (isolated in 2003)

NY/04: A/New York/55/04 strain (isolated in 2004)

Hi/05: A/Hiroshima/52/05 strain (isolated in 2005)

B. Human Influenza B Virus Strains

Vi/87: B/Victoria/2/87 strain (isolated in 1987)

Ma/04: B/Malaysia/2506/04 strain (isolated in 2004)

Mi/93: B/Mie/1/93 strain (isolated in 1993)

Sh/02: B/Shanghai/261/02 strain (isolated in 2002)

20
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The results in Table 2 confirmed that the culture super-
natant of the hybridoma producing the A-2 or B-1 mono-
clonal antibody exhibited a high staining activity for the
human influenza A virus subtype H3N2 strains, and it was
also confirmed that the culture supernatant of the hybridoma
producing the A-1, C-1, or E-2 monoclonal antibody exhib-
ited a high staining activity for the human influenza B virus.
These confirmed that these monoclonal antibodies had stain-
ing activities for the strains of the influenza A virus subtype
H3N2 or the influenza B virus, even for those conserved for
about 40 years or for 20 years or more.

Experimental Example 1-4

Neutralization Activity of Hybridoma Culture
Supernatants Against Various Influenza Virus
Vaccine Strains

Neutralization activities against cells infected with the
influenza virus vaccine strains in various generations shown
in Experimental Example 3 was examined for the superna-
tant of the hybridoma producing the B-1, D-1 as well as E-2,
or B-3 monoclonal antibody. The neutralization activity was
measured in accordance with the techniques in Experimental
Example 1.

As a result, the culture supernatant of the hybridoma
producing the B-1 monoclonal antibody exhibited neutral-
ization activities against the various viral strains after
A/Aichi/2/68 strain (isolated in 1968), and the culture super-
natant of the hybridoma producing the D-1 monoclonal
antibody exhibited neutralization activities against the vari-
ous viral strains after A/Guizhou/54/89 strain (isolated in
1989) of the various viral strains derived from the human
influenza A virus subtype 3H2N. The culture supernatant of
the hybridoma producing the E-2 or B-3 monoclonal anti-
body exhibited neutralization activities against the various
influenza B virus strains after B/Victoria/2/87 strain (iso-
lated in 1987). These confirmed that these monoclonal
antibodies exhibited neutralization activities against the
viral strains from the influenza A virus subtype H3N2 or the
influenza B virus, even for those conserved for about 40
years or for 20 years or more (FIG. 2).

Experimental Example 1-5

Base Sequence of Variable Region of Each Human
Anti-Human Influenza Virus Antibody

From the results of the above-mentioned experiment, it
was thought that the B-1, D-1, as well as E-2, or B-3

Staining activity of hybridoma culture supernatants in cells
infected with influenza vaccine strains in various generations

B B
Victoria- Yamagata-
A H3N2 group group
HnMAb  Ai/68 Gz/8  Wy/03 NY/04 Hi/05 Vi/87 Ma/04 Mi/93 Sh/02
A-2 >128 >128 >128 >128  >128
B-1 128 >128 >128 >128  >128
B-2 <2 >128 >128 128 >128
D-1 <2 >128 >128 >128  >128
A-1 >128  >128 >128 >128
B-3 32 8 32 32
C-1 128 128 >128 >128
D-2 <2 <2 <2 2
E-2 >128 128 128 >128
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monoclonal antibody (human anti-human influenza virus
antibody) could recognize a region conserved for 40 years or

26

Human_ IgGH PCR Primer:

. . . (SEQ ID NO: 15)
about 20 years in the human 1pﬂuenza A virus subtype H3N2 AAGGTGTACACGOCGCTERTC
or the human influenza B virus. Thus, the base sequences
encoding the variable regions of these monoclonal antibod- 5 Human_IgGL (k) _PCR_Primer:
ies were examined in this experimental example. (SEQ ID NO: 16)
GTGCTGCTGAGGCTGTAGETG
1) Extraction of Total RNA and RT-PCR Specific for .
Human Antibody (IgG) Sequence Human IgL (A)PCR Primer 1:
(SEQ ID NO: 17)
The hybridoma obtained by cloning as described above 10 CCAYTGTCTTCTCCACRGTRCTCYC
was hpmogemzed in a nucleic acid extraction .reagept Human TgL (M) PCR Primer 2:
(RNAiso™, TakaraBio), and total RNA was purified in (SEQ ID No: 18)

accordance with the protocol of the kit.

c¢DNA was synthesized using a part of the total RNA
sample after purification and using the following RT primer
or dT primer designed specifically for the sequences of the
H chain and L chain constant regions of a gene encoding a
human antibody (IgG).

TCAGAGGAGGRYGGGAACAGAGTG

2) Purified PCR Products

The resulting PCR product was electrophoresed on 3%
agarose gel, and the PCR product was purified from the
resulting band. The base sequence of DNA was analyzed in
the purified PCR product. The analysis was carried out by
AB13730 Sequencer (ABI) using BigDye® Terminators

20 v3.1 Cycle Sequencing Kit (ABI). As a result, the sequences
Human_IgGH RT Primer: represented in SEQ ID NOS: 5 to 12 shown below were
(SEQ ID NO: 13) identified for the heavy chain variable region sequence and
TGGAGGGCACGGTCACCACGC light chain variable region sequence of each monoclonal
) antibody. Further, the heavy chain variable region sequence

Human IgGL RT Primer: . . . .
- - (sEo 1D wo: 14) 2> and the light chain variable region sequence, and translated

TTGTGACGGGCGAGCTCAGGC

RACE PCR was further performed using the following
PCR primers located upstream of the above-mentioned
primers.

amino acid sequences therefrom for the each monoclonal
antibody were as shown in FIGS. 3 to 10 (SEQ ID NOS: 19
to 26).

A-1. Human Antibody (B-1) Against Human Influenza a
Virus Subtype H3N2

Heavy chain variable region sequence:
(SEQ ID NO:
GAGGAGAACCTGTTGCAGT CTGGGGGAGGCTTGGTCCAGCCGGGGGGGTCCCTGAGACTCTC

5)

CTGTGCAGGCTCTGGATTCACGTTTAGTACTTACGCCATGACCTGGGTCCGCCAGGCTCCAG
GACAGGGGCTGGAGTGGGTCTCCTCTATTAGCGGTAGTGGTGAAATTTCCTATTACGCAGAC
TCCGTGAAGGGCCTGTTCACCATCTCCAGGGACAATTCCAAGGACACAGTGTTTCTGCAAAT
GACCAGCCTGAGAGCCGAAGACACGGCCGTATATTACTGTGCGAAATCCGACGTTTGGGAGG
GTTATCGACCCTCAAAAGATGCTCTTCATATGTGGGGCCAAGGGACAATGGTCACCGTCTCT
TCA.

Light chain variable region sequence:

(SEQ ID NO:
GACGTCCAGATGACTCAGTCTCCATCCTCCCTGTCTGCATCTGTGGGAGACAGAGTCACCAT

6)

CACTTGTCGGGCAAGTCAGAGCGTGAGCAATTATGTGAATTGGTATCAACAGAAGCCAGGGA
GAGCCCCTAGGCTCCTCATCTCTAGTGCGTCCAATTTGTGGGCTGGGGTCCCGCCAAGGTTC
AGTGGCCGTGGAGAAGAGACAGACTTCACTCTCACCATCACCAGTCTGCAACCTGAAGATTC
TGCAGTTTACTACTGTCAACAGAGTTACAGTGACCTTCTCAGTTTCGGCGGAGGGACCAAGG

TGGAGATCAAA.

A-2. Human Antibody (D-1) Against Human Influenza a
Virus Subtype H3N2

Heavy chain variable region sequence:
(SEQ ID NO: 7)

CAGGTGCAGCTGGTGCAATCTGGGTCTGAGTTGAAGAAGCCTGGGGCCTCAGTGAAGGTTTC

CTGCAAGGCTTCTGGATACACCTTCACCTCTTATTCTATATATTGGGTGCGACAGGCCCCTG
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-continued
GACAAGGGCTTGAGTGGATGGGATGGATCAACACCAACAC TGGGAACCCARGC TATGCCCAG

GGCTTCACAGGACGGTTTGTCTTCTCCTTCGACACCTCTGTCAGCACGGCATATCTGGAGAT
CAGCAGCCTAAAGGCTGAGGACACTGCCGTGTATTACTGTGCGAGAGAGGGAGATTACGATA
TTTTGACTGGTTATTATTATTACTT TGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCC
TCA.

Light chain variable region sequence:

(SEQ ID NO: 8)
CAGACTGTGGTGACCCAGGAGCCATCGTTCTCAGTGTCCCCTGGAGGGACAGTCACACTCAC
TTGTGGCTTGAGCTCTGGCTCAGTCTCTCCTAGTTACTACGCCAGCTGGTACCAGCAGACCC
CAGGCCAGGCTCCACGCACGCTCATCTACAACACAAACACTCGCTCCTCTGGGGTCCCTGAT
CGCTTCTCTGGCTCCTTCCTTGGGAGCGACGCTGCCCTCACCATCACGGGGGCCCAGGCAGA

TGATGAGTCTGATTATTTCTGTGTGCTGTATATGCCTAGTGGCGATTGGGTTTTCGGCGGAG

GGACCAAGCTGACCGTCCTAGGT .

B-1. Human Antibody (E-2) Against Human Influenza B
Virus

Heavy chain variable region sequence:

(SEQ ID NO: 9)
CAGGTGCAGTTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTTACAGACCCTGTCCCTCAC
CTGCGTTGTCTCTGGTGACTCCATCAGCAGGGGTGGTTACTACTGGAGTTGGGTCCGCCAGC
CCCCAGAGAGGGGCCTGGAGTGGAT TGGGGACAT CTATCACAGTGGGAGTACCAACTACAAC
CCGGCCCTCAAGAGTCGAACTACCATCTCAGTAGAGACGTCCAAGAACCAGTTCTCCCTGCA
GCTGAACTCTGTGACCGCCGCAGACACGGCCGTGTATTACTGTGCCAGAGAGCCTCCACCTG
ACTACAGTGACTACAAGGTTGGGAAGGGTTATTT TGACTACTGGGGCCAGGGAGCCCTGGTC
ACCGTCTCCTCA.

Light chain variable region sequence:

(SEQ ID NO: 10)
GAAATTGTGTTGGCACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACCCT
CTCCTGCAGGGCCAGTGAGACCGTTGACACCTACTTAGCCTGGTACCAACAGAAACCTGGCC
AGGCTCCCAGGCTCCTCATAAATGATGCATCCAAGAGGGCCACTGGCATCCCAGCCAGGTTC
AGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCGGCCTAGAGCCTGAAGATTT

TGCAGTTTATTGGTGTCAGCAGCATAGCAACTGGCCCCCCACCTTCGGCCAAGGGTCACGGC

TGGAGATTAAA.

B-2. Human Antibody (B-3) Against Human Influenza B 39
Virus

Heavy chain variable region sequence:

(SEQ ID NO: 11)
CAGGTGAAGTTGGTGCAGTCTGGCGGAGGCGCAGTCCAGCCTGGGAGGTCCCTGAGACTCTC
CTGTGAGGCGTCTGGATTCGACTTCACTGTGTATGACATCCACTGGGTCCGCCAGGCTCCAG
GCAAGGGGCTTGAGTGGGTGGCATCTATTTGGCATAACGGAGGAAAAGCATATTATGCGGAC
TCCGTGAAGGGCCGATTCACCGTGTCCAGAGACAATCCCCAGAAGACAGTGTATCTGCAAAT

GAGTGGCCTGAGACCCGAGGACACGGCTACATATTACTGTGCGAGAGAGTTTCCTTTCATGG

GCATCTATGACTACGGCATGGACGCCTGGGGCCAAGGGACCACGGTCACCGTCGCCTCA.

28



US 9,493,550 B2

29

-continued
Light chain variable region sequence:

(SEQ ID NO:

30

12)

CAGTCTGTGCTGGCTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCATCATCTC

TTGTTCTGGAACCTCCTCCAACATCGGCGGTAATTCTGTCAACTGGTACCAGCACCCCCCAG

GGGCGGCCCCGAGACTCCTCATCTATACTACCGATCAGCGACCCTCAGGGGTCCCTGACCGA

TTCTCTGGCTCCAAGTCTGGCACCTCTGCCTCCCTGGCCATCAGTGGGCTCCAATCTGAGGA

TGAGGCTGATTATTACTGTGAAGTT TGGGATGACAGCCTGACTCGTCCGGTGTTCGGCGGAG

GGACCAAGTTGACCGTCCTACGT .

Experimental Example 1-6

Staining Activity of Hybridoma Culture
Supernatants in Cells Infected with Various
Influenza Virus Vaccine Strains

Staining activities in cells infected with A/Hiroshima/52/
05 (H3N2) strain was examined for the supernatant of the
hybridoma producing the A-2, B-1, B-2, or D-1 monoclonal
antibody as well as C43 antibody and F49 antibody. The
staining test was performed by an ordinary indirect fluores-
cence antibody method. Here, the C43 antibody used as a
control is an antibody against the human influenza A virus,
particularly a murine monoclonal antibody against a nucleo-
protein (NP). Further, the F49 antibody is an antibody
against the human influenza A virus subtype H3N2, particu-
larly a murine monoclonal antibody against HA.

MDCK cells infected with the human influenza A virus
subtype H3N2, A/Hiroshima/52/05 strain were washed with
PBS (pH 7.4) on an 8-well chamber slide and fixed with
absolute ethanol at room temperature for 10 minutes, in the
same manner as in the case of measuring the neutralization
activity in the section 1) of Experimental Example 1. Each
undiluted hybridoma culture supernatant containing the
monoclonal antibody was sequentially reacted for 60 min-
utes with a 1000-fold dilution of fluorescein isothiocyanate
(FITC)-labeled rabbit anti-human IgG antibody (manufac-
tured by Jackson). The stained cells washed with PBS were
observed under a fluorescence microscope.

As a result, the culture supernatant of the hybridoma
producing the A-1, B-1, B-2, or D-1 monoclonal antibody
exhibited the same staining pattern as that of the murine
monoclonal antibody F49 against HA of the human influ-
enza A virus subtype H3N2 (FIG. 11). This led to the
speculation that these monoclonal antibodies obtained using
the purified HA antigen were antibodies against HA of the
influenza A virus subtype H3N2.

Experimental Example 1-7

Staining Activity of Hybridoma Culture
Supernatants in Cells Infected with Various
Influenza Virus Vaccine Strains

Staining activities in cells infected with B/Malaysia/2506/
04 strain was examined for the supernatant of the hybridoma
producing the B-3 or E-2 monoclonal antibody as well as
9F3 antibody and 9E10 antibody. The staining test was
performed by an ordinary indirect fluorescence antibody
method. Here, the 9F3 antibody used as a control is an
antibody against the human influenza B virus, particularly a
murine monoclonal antibody against NP. Further, the 9E10
antibody is an antibody against the human influenza B virus,
particularly a murine monoclonal antibody against HA.
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MDCK cells infected with the human influenza B virus,
B/Malaysia/2506/04 strain were washed with PBS (pH 7.4)
on an 8-well chamber slide and fixed with absolute ethanol
at room temperature for 10 minutes, in the same manner as
in the case of measuring the neutralization activity in the
section 1) of Experimental Example 1. Each undiluted
hybridoma culture supernatant containing the monoclonal
antibody was sequentially reacted for 60 minutes with a
1000-fold dilution of FITC-labeled rabbit anti-human IgG
antibody (manufactured by Jackson). The stained cells
washed with PBS were observed under a fluorescence
microscope.

As a result, the culture supernatant of the hybridoma
producing the B-3 or E-2 monoclonal antibody exhibited the
same staining pattern as that of the murine monoclonal
antibody 9E10 against HA of the human influenza B virus
(FIG. 12). This led to the speculation that these monoclonal
antibodies obtained using the purified HA antigen were
antibodies against HA of the human influenza B virus.

Experimental Example 1-8
Epitope Mapping

Epitope analysis was performed for the B-1 and D-1
monoclonal antibodies in this example.

A total of 166 sets of peptides were synthesized which
were the peptides of 15 residues consecutively selected from
345 amino acid residues which formed the hemagglutinin
HA1 region including a signal peptide portion in Hi/05:
A/Hiroshima/52/05 strain (isolated in 2005) and which were
adjusted so that 13 residues were overlapped. A peptide
array in which each peptide from the above-mentioned 166
sets had been immobilized on a glass surface was prepared.
The glass surface was blocked with a buffer for blocking
(Super Block® TBS manufactured by Piace), and subse-
quently, each monoclonal antibody diluted to 10 pg/ml. with
the buffer for blocking was reacted. After incubation, the
peptide array was washed three times with TBS containing
0.1% Tween 20, and CyS5-labeled anti-human IgG (H+ L)
diluted to 1 pg/ml. was reacted. After incubation, the peptide
array was washed three times with the above-mentioned tris
buffered saline (TBS) and washed thoroughly with a 3 mM
citrate buffer (SSC), then dried, and the fluorescence was
measured by a fluorescence scanner to detect the peptide
capable of reacting with the monoclonal antibody. As a
control, an experiment in which no monoclonal antibody
was added and other manipulations were performed in the
same manner was performed simultaneously. An antigen
antibody reaction was performed using the B-1 or D-1
monoclonal antibody, and epitope analysis was performed
by an overlap peptide scanning method. Specifically, the
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analysis was conducted in accordance with the protocol of
RepliTope™ Microarrays (JPT Peptide Technologies Gmbh
Germany).

As a result, a neutralization activity was detected in the
sites shown in FIG. 13. Two peptide chain portions of
hemagglutinin HA1 which reacted with the B-1 or D-1
monoclonal antibody were conserved except one residue in
an N terminal side in the five H3N2 viral strains. Thus, it was
confirmed that the variation was limited in this region. The
227th amino acid counting from the N-terminus of the
amino acid sequence which forms hemagglutinin HA1 of the
human influenza A virus subtype H3N2 is serine (S) or
proline (P), but such difference has no effect on the neutral-
ization activity. The amino acid residue at this position is
also S or P in the literature (Karoline et al Virology J., 5, 40
(2008)). The variant amino acid at position 173 is asparagine
(N) or lysine (K), that in the virus vaccine strains other than
A/Aichi strain in 1968 is K, and that is K or glutamic acid
(E) in the literature. Further, the amino acid residues at
positions 229 and 230 are different and are arginine (R) or
glycine (G) and isoleucine (I) or valine (V), respectively, in
the literature (Underwood, Mol. Immunol., 21, 7 (1987)).
The amino acid residues at positions 238 and 239 are
different and are K or N and P or R, respectively, in the
sequences registered in GenBank.

The two peptide chain portions recognized by the B-1 and
D-1 monoclonal antibodies are conformationally close, and
thus these antibodies are estimated to conformationally
recognize the highly conservative two chains and are antici-
pated to be highly resistant to mutation of the virus (FIG.
14). The epitope portions recognized by the B-1 and D-1
monoclonal antibodies are different from the epitope recog-
nized by the antibody (F10 antibody, J. Sui et al. Nature
structural & molecular biology (2009)) which widely neu-
tralizes the publicly known influenza virus strains. Thus, the
viral type which can be neutralized by these monoclonal
antibodies is thought to be different.

Further, the epitopes were searched by epitope database
(http://www.immuneepitope.org/doc//influenza/index.html)
linked to NIAID (National Institute of Allergy and Infec-
tious Disease). As a result, although there was a rabbit
polyclonal antibody (No. 42, 63) against a wider range of
epitopes including the sequences recognized by the B-1 and
D-1 monoclonal antibodies concerning linear epitopes, this
includes a portion having many mutations. Concerning
conformational epitopes, there is a murine monoclonal anti-
body (No. 34) which recognizes the epitope formed of
partially overlapped amino acid residues at positions 229
and 230, but this epitope is different from the epitopes
corresponding to the portions recognized by the B-1 and D-1
monoclonal antibodies. Therefore, the epitopes recognized
by the B-1 and D-1 monoclonal antibodies are thought to be
novel (see FIG. 15).

In FIG. 15: the portions recognized by the B-1 and D-1
monoclonal antibodies are shown in italic type; horizontal
lines denote the numbers and the epitope portions described
in Table 6 or B cell epitopes in the above-mentioned
database; stars denote the epitope portions of No. 34 in Table
9 describing the conformational antibody against influenza
in the same database; and triangles denote the sites at which
the amino acid had been substituted in the strains registered
in the literature or Pub Med other than the above-mentioned
5 strains.

Example 2

Production of Human Anti-Human Influenza Virus
Antibody

In this example, the culture of the hybridomas R1D8 and
K4E7 cloned in Example 1 is described, and the production
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of the B-1 monoclonal antibody (hereinafter, referred to as
B-1 antibody) and the D-1 monoclonal antibody (hereinat-
ter, referred to as D-1 antibody) is described.

Each hybridoma was cultured on a large scale using a
serum-free medium (Hybridoma-SFM™; GIBCO) in an
incubator containing 5% CO, at 37° C. The culture super-
natant was collected, an antibody molecule was adsorbed to
a Protein G Sepharose™ (Protein G Sepharose™ 4 Fast
Flow; GE healthcare) column, which was then washed twice
with PBS, and the antibody molecule was eluted with a
solution of 0.17 M glycine at pH 2.3. The eluted antibody
molecule was dialyzed against PBS using a dialysis mem-
brane (Spectra/Por® (fractioned molecules); 6 K to 8 K;
Nippon Genetics), and collected. Final yields of R1DS8 and
K4E7 were 0.249 mg/LL and 24.38 mg/L., respectively.

Experimental Example 2-1

Effects of Human Anti-Human Influenza Virus
Antibody (Preventive Effects)

In this experimental example, a survival rate and an effect
on body weight changes were identified when the B-1
antibody or the D-1 antibody obtained by purifying in
Example 2 was prophylactically administered to mice.

The B-1 antibody or the D-1 antibody obtained by puri-
fying in Example 2 was intraperitoneally administered at a
dosage of 100 pg/mouse to 4-week old female Balb/c mice
(5 in one group), and 1x10° FFU/mouse of an influenza virus
A/Guizhou/54/89x A/PR/8/34 (H3N2) strain was nasally
inoculated thereto after 24 hours. As a control group, 0.5
ml./mouse of PBS was administered instead of the mono-
clonal antibody. The A/Guizhou/54/89xA/PR/8/34 (H3N2)
strain is a re-assortant virus obtained by replacing HA and
NA in an A/PR/8/34 (HIN1) strain with those in an
A/Guizhou/54/89 (H3N2) strain.

The survival rates in the D-1 antibody-administered group
and B-1 antibody-administered group were 40% and 100%,
respectively, whereas the survival rate in the control group
was 0%. In particular, a good effect was obtained with the
B-1 antibody (FIG. 16). Further, concerning the body weight
change after the infection with the virus, the body weight
was slightly reduced in the B-1 antibody-administered
group. Meanwhile, the body weight in the D-1 antibody-
administered group was reduced to a similar degree to that
in the control group (FIG. 17). In FIG. 17, the body weight
change in an individual mouse is shown in each plot.

Experimental Example 2-2

Effects of Human Anti-Human Influenza Virus
Antibody (Therapeutic Effects)

In this experimental example, a survival rate and an effect
on body weight changes were identified when the B-1
antibody or the D-1 antibody obtained by purifying in
Example 2 was therapeutically administered to mice.

An influenza virus A/Guizhou/54/89xA/PR/8/34 (H3N2)
strain at a dosage of 1x10° FFU/mouse was nasally inocu-
lated to 4-week old female Balb/c mice (5 in one group), and
the B-1 antibody or the D-1 antibody obtained by purifying
in Example 2 was intraperitoneally administered at a dosage
of 100 pg/mouse after 24 hours. As a control group, 0.5
ml./mouse of PBS was administered instead of the mono-
clonal antibody.

The survival rates in the D-1 antibody-administered group
and B-1 antibody-administered group were 40% and 60%,
respectively, whereas the survival rate in the control group
was 0% (FIG. 18). Further, concerning the body weight
change after the infection with the virus, the body weight
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was reduced rather slightly with the B-1 antibody as com-
pared to the control group. Meanwhile, the body weight was
reduced to a similar degree with the D-1 antibody to that in
the control group (FIG. 19). In FIG. 19, the body weight
change in an individual mouse is shown in each plot.

INDUSTRIAL APPLICABILITY

As described above in detail, in the antibodies of the
present invention, the antibody against the human influenza
A virus subtype H3N2 has a neutralization activity against at
least an A/Hiroshima/52/05 strain (isolated in 2005) viral
strain, and the antibody against the human influenza B virus
has a neutralization activity against at least a B/Malaysia/
2506/04 strain (isolated in 2004) viral strain. Further, the
antibodies of the present invention also have neutralization
activities against influenza virus vaccine strains in various
generations including: various viral strains from the human
influenza A virus subtype H3N2, such as an A/Aichi/2/68
strain (isolated in 1968), an A/Guizhou/54/89 strain (isolated
in 1989), an A/Wyoming/3/03 strain (isolated in 2003), and
an A/New York/55/04 strain (isolated in 2004); and various
viral strains from the human influenza B virus, such as a
B/Victoria/2/87 strain (isolated in 1987), a B/Mie/1/93 strain
(isolated in 1993), and a B/Shanghai/261/02 strain (isolated
in 2002).

That is, the antibody against the human influenza A virus
subtype H3N2 of the present invention has an activity
against a region which has been conserved for about 20
years, and also includes one having an activity against a
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region which has been conserved for 40 years or more. The
antibody against the human influenza B virus also has an
activity against a region which has been conserved for 20
years or more. Meanwhile, an HI (hemagglutination inhibi-
tion) activity in the antibody of the present invention is equal
to or less than the detection limit.

Further, when administered prophylactically or therapeu-
tically in vivo, the antibody against the human influenza A
virus subtype H3N2 of the present invention exhibits effects
on a survival rate and a weight loss in at least the infection
with the influenza virus A/Guizhou/54/89xA/PR/8/34
(H3N2) strain.

Due to the above-mentioned properties, the human anti-
human influenza virus antibody of the present invention has
effects particularly on regions conserved in an influenza
virus to be easily mutated. The influenza A virus subtype
H3N2 is a subtype which caused a worldwide epidemic in
the past, and strains resistant to medicaments such as aman-
tadine having the anti-influenza virus action have been
increasing in recent years. However, the composition includ-
ing the human anti-human influenza virus antibody of the
present invention is expected to have a therapeutic effect on
influenza even when new influenza virus occurs and
becomes epidemic in the future. The human anti-human
influenza virus antibody of the present invention has a
neutralization activity against the human influenza A virus
subtype H3N2 or the human influenza B virus. Thus, the
composition including at least one or more kinds of such
antibodies is expected to be utilized as a therapeutic drug
and a prophylactic drug for influenza.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 84
<210>
<211>
<212>

<213>

SEQ ID NO 1
LENGTH: 9
TYPE: PRT
ORGANISM:

Influenza A virus

<400> SEQUENCE: 1

Asn Phe Asp Lys Leu Tyr Ile
1 5

Trp Gly

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

SEQ ID NO 2
LENGTH: 9
TYPE: PRT
ORGANISM:

Influenza A virus

<400> SEQUENCE: 2

Lys Phe Asp Lys
1

Leu Tyr Ile Trp Gly
5

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

SEQ ID NO 3
LENGTH: 13
TYPE: PRT
ORGANISM:

Influenza A virus

<400> SEQUENCE: 3
Ser Ser Arg Ile Ser Ile Tyr

1 5 10

<210> SEQ ID NO 4
<211> LENGTH: 13
<212> TYPE: PRT
<213> ORGANISM:

Influenza A virus

Trp Thr Ile Val Lys Pro
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<400> SEQUENCE: 4
Pro Ser Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro

1 5 10

<210> SEQ ID NO 5

<211> LENGTH: 375

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

gaggagaacc tgttgcagtce tgggggagge ttggtccage cgggggggtce cctgagactce
tcctgtgeag getetggatt cacgtttagt acttacgeca tgacctgggt ccgecagget
ccaggacagg ggctggagtg ggtctectet attageggta gtggtgaaat ttectattac
gcagactceg tgaagggcect gttcaccate tccagggaca attccaagga cacagtgttt
ctgcaaatga ccagecctgag agccgaagac acggecgtat attactgtge gaaatccgac
gtttgggagg gttatcgacc ctcaaaagat gctcttcata tgtggggeca agggacaatg
gtcaccgtet cttca

<210> SEQ ID NO 6

<211> LENGTH: 320

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

gacgtccaga tgactcagtce tccatcctee ctgtetgeat ctgtgggaga cagagtcacc
atcacttgte gggcaagtca gagcegtgage aattatgtga attggtatca acagaagcca
gggagagccee ctaggctcct catctcectagt gegtccaatt tgtgggetgyg ggtcccgeca
agttcagtgg ccgtggagaa gagacagact tcactctcac catcaccagt ctgcaacctg
aagattctge agtttactac tgtcaacaga gttacagtga ccttctcagt tteggeggag
ggaccaaggt ggagatcaaa

<210> SEQ ID NO 7

<211> LENGTH: 375

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

caggtgcage tggtgcaate tgggtcetgag ttgaagaage ctggggecte agtgaaggtt
tcctgcaagg cttetggata caccttcace tettatteta tatattgggt gegacaggece
cctggacaag ggcttgagtg gatgggatgg atcaacacca acactgggaa cccaagctat
geccaggget tcacaggacg gtttgtette tecttegaca cctetgtcag cacggeatat
ctggagatca gcagcctaaa ggctgaggac actgecgtgt attactgtge gagagaggga

gattacgata ttttgactgg ttattattat tactttgact actggggcca gggaaccctyg

gtcaccgtet cctcea

<210> SEQ ID NO 8

<211> LENGTH: 333

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 8
cagactgtgg tgacccagga gccatcgtte tcagtgtece ctggagggac agtcacacte 60
acttgtgget tgagetcectgg ctcagtetet cctagttact acgecagetyg gtaccagcag 120
accccaggece aggctcecacg cacgctcatce tacaacacaa acactcgete ctcetggggte 180
cctgateget tcetetggete cttecttggg agegacgetyg cectcaccat cacgggggece 240
caggcagatg atgagtctga ttatttctgt gtgctgtata tgectagtgyg cgattgggtt 300
ttecggcggag ggaccaagcet gaccgtecta ggt 333
<210> SEQ ID NO 9
<211> LENGTH: 384
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 9
caggtgcagt tgcaggagtc gggcccagga ctggtgaage ctttacagac cctgtcccte 60
acctgegttyg tctetggtga ctccatcage aggggtggtt actactggag ttgggtccge 120
cagcecccag agaggggect ggagtggatt ggggacatct atcacagtgg gagtaccaac 180
tacaacccgg ccctcaagag tcgaactacce atctcagtag agacgtccaa gaaccagtte 240
tcectgecage tgaactcectgt gaccgecgea gacacggecg tgtattactyg tgccagagag 300
cctecacctyg actacagtga ctacaaggtt gggaagggtt attttgacta ctggggccag 360
ggagccctgg tcaccgtcte cteca 384
<210> SEQ ID NO 10
<211> LENGTH: 321
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 10
gaaattgtgt tggcacagtc tccagccacce ctgtcetttgt ctecagggga aagagccacce 60
ctctectgea gggcecagtga gaccgttgac acctacttag cctggtacca acagaaacct 120
ggccaggcete ccaggctcect cataaatgat gcatccaaga gggccactgg catcccagec 180
aggttcagtg gcagtgggtc tgggacagac ttcactcteca ccatcagegyg cctagagect 240
gaagattttyg cagtttattg gtgtcagcag catagcaact ggccccccac ctteggccaa 300
gggtcacggce tggagattaa a 321
<210> SEQ ID NO 11
<211> LENGTH: 369
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
caggtgaagt tggtgcagtc tggcggagge gcagtccage ctgggaggtce cctgagacte 60
tcectgtgagg cgtcetggatt cgacttcact gtgtatgaca tccactgggt ccgecagget 120
ccaggcaagg ggcttgagtg ggtggcatct atttggcata acggaggaaa agcatattat 180
geggacteeyg tgaagggccg attcaccgtg tccagagaca atccccagaa gacagtgtat 240
ctgcaaatga gtggectgag acccgaggac acggctacat attactgtge gagagagttt 300
cctttecatgg gcatctatga ctacggecatg gacgectggyg gccaagggac cacggtcace 360
gtcgectea 369
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<210> SEQ ID NO 12
<211> LENGTH: 333
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

cagtctgtge tggctcagec

tcttgttetyg gaacctecte

ccaggggegyg ccccgagact

gaccgattcet ctggctcecaa

tctgaggatyg aggctgatta

ttcggeggayg ggaccaagtt
<210> SEQ ID NO 13

<211> LENGTH: 21
<212> TYPE: DNA

acccteageg

caacatcgge

cctcatctat

gtctggcace

ttactgtgaa

gaccgtecta

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION:

H RT_primer)
<400> SEQUENCE: 13

tggagggcac ggtcaccacyg

<210> SEQ ID NO 14
<211> LENGTH: 21
<212> TYPE: DNA

C

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION:

L_RT_primer)
<400> SEQUENCE: 14
ttgtgacggg cgagctcagg
<210> SEQ ID NO 15

<211> LENGTH: 21
<212> TYPE: DNA

C

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION:

H_PCR_primer)
<400> SEQUENCE: 15
aaggtgtgca cgcegetggt
<210> SEQ ID NO 16

<211> LENGTH: 21
<212> TYPE: DNA

C

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION:

tctgggacce

ggtaattcty

actaccgatc

tctgectece

gtttgggatg

cgt

Synthesized oligonucleotide

Synthesized oligonucleotide

Synthesized oligonucleotide

(Human_IgGL (kappa)_PCR_Primer)

<400> SEQUENCE: 16

gtgctgetga ggetgtaggt

<210> SEQ ID NO 17
<211> LENGTH: 25
<212> TYPE: DNA

g

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION:

IgL{lambda)PCR Primer 1)

Synthesized oligonucleotide

ccgggcagag
tcaactggta
agcgacccte
tggccatcag

acagcctgac

Synthesized oligonucleotide

ggtcatcatc
ccagcacccc
aggggtcect
tgggctccaa

tegteeggty

(Human_IgG

(Human_IgG

(Human_IgG

(Human
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<400> SEQUENCE: 17

ccaytgtett ctccacrgtr
<210> SEQ ID NO 18

<211> LENGTH: 24
<212> TYPE: DNA

cteye

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION:

IgL{lambda) PCR Primer2)

<400> SEQUENCE: 18

tcagaggagg rygggaacag

<210> SEQ ID NO 19
<211> LENGTH: 700
<212> TYPE: DNA

agtg

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

ctaatacgac tcactatagg
gagaggagce cagccectggg
gagaactcac catggagttt
tccagtgtga ggagaacctg
tgagactcte ctgtgcagge
gecaggctee aggacagggyg
cctattacge agactcegtg
cagtgtttct gcaaatgacc
aatccgacgt ttgggagggt
ggacaatggt caccgtctet
cctectecaa gagcacctet
tcececgaace ggtgacggtyg
<210> SEQ ID NO 20

<211> LENGTH: 628
<212> TYPE: DNA

gcaagcagtyg

aatttcaggt

gggctgagtt

ttgcagtectyg

tctggattca

ctggagtggg

aagggcectgt

agcctgagag

tatcgaccct

tcagccteca

dggggceacag

tcgtggaact

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

aagcagtggt atcaacgcag

agggtccceg ctcagetect

gtccagatga ctcagtctee

acttgtcggyg caagtcagag

agagccccta ggctecteat

tcagtggceyg tggagaagag

attctgcagt ttactactgt

ccaaggtgga gatcaaacga

atgagcagtt gaaatctgga

gagaggccaa agtacagtgg

gtgtcacaga gcaggacagce

agtacgcggg

ggggCtCCtg

atccteectyg

cgtgagcaat

ctctagtgeg

acagacttca

caacagagtt

actgtggetyg

actgecetetyg

aaggtggata

aaggacag

Synthesized oligonucleotide

gtataacgca

gttttcattt

ggctttttet

ggggaggcett

cgtttagtac

tctectetat

tcaccatctce

ccgaagacac

caaaagatgc

ccaagggecc

ngCCCtggg

caggcgeect

gagtctcagt

ctactetgge

tctgcatetyg

tatgtgaatt

tccaatttgt

ctctcaccat

acagtgacct

caccatctgt

ttgtgtgect

acgcecteca

gagtacgcgg
ggtgatcagg
tgtggctatt
ggtccagecg
ttacgccatyg
tagcggtagt
cagggacaat
ggcegtatat
tcttcatatg
atcggtctte

ctgectggte

caggacacag

tccgaggtyge

tgggagacag

ggtatcaaca

gggctggggt

caccagtcetyg

tcteagttte

cttcacctte

gctgaataac

atcgggtaac

(Human

ggagctctga
actgaacaga
ttaaaaggtyg
ggggggtecce
acctgggtee
ggtgaaattt
tccaaggaca
tactgtgcga
tggggccaag
ccectggeac

aaggactact

cgtggacatg

cagtggtgac

agtcaccatc

gaagccaggyg

ccegecaagt

caacctgaag

dgcggaggga

ccgecatcety

ttctatccca

tcccaggaga

25
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-continued
<210> SEQ ID NO 21
<211> LENGTH: 697
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 21
ctaatacgac tcactatagg gcaagcagtg gtatcaacge agagtacgcyg gggacccaac 60
aaccacacce ctcctaagaa gaagcccecta gaccacaget ccacaccatyg gactggacct 120
ggaggatcct cttettggtg gcagcagcaa caggtgecca cteccaggtg cagetggtge 180
aatctgggte tgagttgaag aagcctgggg cctcagtgaa ggtttectge aaggettcetg 240
gatacacctt cacctcttat tctatatatt gggtgcgaca ggcccctgga caagggcttg 300
agtggatggg atggatcaac accaacactg ggaacccaag ctatgcccag ggcttcacag 360
gacggtttgt cttctectte gacacctetg tcagcacgge atatctggag atcagcagec 420
taaaggctga ggacactgcce gtgtattact gtgcgagaga gggagattac gatattttga 480
ctggttatta ttattacttt gactactggg geccagggaac cctggtcacce gtctectcag 540
cctecaccaa gggeccatceg gtetteccee tggcacccte ctecaagage acctetgggg 600
gcacagcegge cctgggcetge ctggtcaagg actacttcce cgaaccggtg acggtgtegt 660
ggaactcagg cgccctgacce agcggcgtge acacctt 697
<210> SEQ ID NO 22
<211> LENGTH: 808
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 22
ctaatacgac tcactatagg gcaagcagtg gtatcaagca gagtacgegyg ggaggcecctg 60
aggaaaacaa accccagcetg ggaagectga gaacacttag ccttcatgag tgtccccace 120
atggcctgga tgatgettct cctceggacte cttgettatg gatcaggagt ggattctcag 180
actgtggtga cccaggagcc atcgttctca gtgtcccectyg gagggacagt cacactcact 240
tgtggettga gctetggete agtctctect agttactacyg ccagetggta ccagcagace 300
ccaggecagg ctccacgcac gectcatctac aacacaaaca ctegetcecte tggggtecct 360
gatcgettet ctggetectt ccttgggage gacgcetgecce tcaccatcac gggggcccag 420
gcagatgatg agtctgatta tttectgtgtg ctgtatatge ctagtggcga ttgggtttte 480
ggcggaggga ccaagctgac cgtcectaggt cagcccaagg ctgcccectce ggtcactcetg 540
tteccegecct cctetgagga gettcaagec aacaaggcca cactggtgtyg tctcataagt 600
gacttctace cgggagccgt gacagtggcece cggaaggcag atagcagecc cgtcaaggeg 660
ggagtggaga ccaccacacc ctccaaacaa agcaacaaca agtacgcggce cagcagctac 720
ctgagectga cgcctgagca gtggaagtce cacaaaaget acagctgceca ggtcacgcat 780
gaagagagca ctgtggagaa gacaatgg 808
<210> SEQ ID NO 23
<211> LENGTH: 688
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 23
ctaatacgac tcactatagg gcaagcagtg gtacaacgca gagtacgcegyg ggagggtcect 60
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-continued
gctcacatgyg gaaatacttt ctgagagtcce tggacctect gtgcaagaac atgaaacacce 120
tgtggttett cctectgetyg gtggcagete ccagatgggt ccetgtceccag gtgcagttge 180
aggagtcggg cccaggactg gtgaagectt tacagaccct gteectcace tgegttgtet 240
ctggtgacte catcagcagg ggtggttact actggagttyg ggtccgccag cccccagaga 300
ggggectgga gtggattggg gacatctatc acagtgggag taccaactac aacccggecce 360
tcaagagtcg aactaccatc tcagtagaga cgtccaagaa ccagttctece ctgcagetga 420
actctgtgac cgccgcagac acggccgtgt attactgtge cagagagect ccacctgact 480
acagtgacta caaggttggg aagggttatt ttgactactyg gggccaggga gccctggtca 540
cegtetecte agectecace aagggceccat cggtettece ccetggcacce tcectecaaga 600
gcacctetygyg gggcacageg gcecctgggcet gectggtcaa ggactactte cecgaaccegyg 660
tgacggtgtc gtggaactca ggcgccect 688
<210> SEQ ID NO 24
<211> LENGTH: 658
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24
ctaatacgac tcactatagg gcaagcagtg gtatcaacge agagtacgceyg ggggaggaac 60
tgctcagtta ggacccagag ggaaccatgg aagccccage tcagettete ttectectge 120
tactctgget cccagatatc actggagaaa ttgtgttgge acagtctceca gccacccetgt 180
ctttgtctee aggggaaaga gccaccctet cetgcaggge cagtgagacce gttgacacct 240
acttagcctyg gtaccaacag aaacctggec aggctcccag gcetectcata aatgatgcat 300
ccaagagggce cactggcatc ccagccaggt tcagtggcag tgggtctggyg acagacttca 360
ctctecaccat cagcggecta gagcctgaag attttgcagt ttattggtgt cagcagcata 420
gcaactggee ccccacctte ggccaagggt cacggctgga gattaaacga actgtggetg 480
caccatctgt cttcatcttce ccgccatetg atgagcagtt gaaatctgga actgectcetg 540
ttgtgtgcct gctgaataac ttctatccca gagaggccaa agtacagtgyg aaggtggata 600
acgcectcca atcgggtaac tcccaggaga gtgtcacaga gcaggacagce aaggacag 658
<210> SEQ ID NO 25
<211> LENGTH: 694
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 25
aagcagtggt atcaacgcag agtacgcggg gagcetcetggyg agaggagcecce agcactagaa 60
gteggeggty tttecatteg gtgaacagca ctgaacacag aggactcacc atggagtttg 120
ggctgatetyg gattttecte gttgetettt taggaggtge ccagtgtcag gtgaagttgg 180
tgcagtctgg cggaggcgca gtccagectyg ggaggtcect gagactctee tgtgaggegt 240
ctggattcga cttcactgtg tatgacatce actgggteceyg ccaggctceca ggcaagggge 300
ttgagtgggt ggcatctatt tggcataacg gaggaaaagc atattatgeg gactccgtga 360
agggccgatt caccgtgtcce agagacaatc cccagaagac agtgtatctyg caaatgagtg 420
gectgagace cgaggacacg gctacatatt actgtgecgag agagtttect ttcatgggea 480
tctatgacta cggcatggac gectggggece aagggaccac ggtcaccgte gcectcagect 540
ccaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 600
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cageggecoct gggetgectyg gtcaaggact acttecccga accggtgacyg gtgtegtgga

actcaggege cctgaccage ggcegtgcaca cctt

<210> SEQ ID NO 26

<211> LENGTH: 818

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

ctaatacgac tcactatagg gcaagcagtg gtatcaacge

gtatcaacgce

actctecage

ctgggeccag

catcatctct

gcaccccceca

ggtcecctgac

gctccaatcet

tceggtgtte

ggtcactcety

tctcataagt

cgtcaaggeyg

cagcagctac

ggtcacgcat

agagtacgcg gggagcttca getgtgggta
atggccaget tcectetect ccteaccecte
tctgtgetgg cteagecace ctecagegtet
tgttctggaa cctectecaa catcggeggt
ggggeggece cgagactcct catctatact
cgattetetyg gectccaagte tggeacctet
gaggatgagg ctgattatta ctgtgaagtt
ggcggaggga ccaagttgac cgtcctacgt
ttcecegeect cctetgagga gettcaagece
gacttctace cgggagecgt gacagtggec
ggagtggaga ccaccacacc ctccaaacaa
ctgagectga cgectgagea gtggaagtece

gaagagagca ctgtggagaa gacaatgg

<210> SEQ ID NO 27
<211> LENGTH: 169

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE: 27

Glu
1
Ser
Ala
Ser
Gly
65

Gln

Lys

Met

Gly

Gly
145

Glu Asn Leu Leu Gln Ser Gly Gly Gly Leu

Leu

Met

Ser

50

Leu

Met

Ser

Trp

Pro

130

Thr

Arg

Thr

35

Ile

Phe

Thr

Asp

Gly

115

Ser

Ala

Leu Ser Cys Ala Gly Ser Gly Phe
20 25

Trp Val Arg Gln Ala Pro Gly Gln
40

Ser Gly Ser Gly Glu Ile Ser Tyr
Thr Ile Ser Arg Asp Asn Ser Lys
70 75

Ser Leu Arg Ala Glu Asp Thr Ala
85 90

Val Trp Glu Gly Tyr Arg Pro Ser
100 105

Gln Gly Thr Met Val Thr Val Ser
120

Val Phe Pro Leu Ala Pro Ser Ser
135

Ala Leu Gly Cys Leu Val Lys Asp
150 155

agagtacgcg

gagaagacag

ctcactcact

gggaccceeg

aattctgtca

accgatcage

gecteectgg

tgggatgaca

cagcccaagg

aacaaggcca

tggaaggcag

agcaacaaca

cacaaaagct

Val

Thr

Gly

Tyr

60

Asp

Val

Lys

Ser

Lys
140

Tyr

Gln

Phe

Leu

45

Ala

Thr

Tyr

Asp

Ala

125

Ser

Phe

Pro

Ser

30

Glu

Asp

Val

Tyr

Ala

110

Ser

Thr

Pro

Gly

15

Thr

Trp

Ser

Phe

Cys

95

Leu

Thr

Ser

Glu

ggaagcagtg

gactcaggac

gtgcagggtc

ggcagagggt

actggtacca

gaccctcagg

ccatcagtygyg

gectgacteg

ctgeceecte

cactggtgty

atagcagccc

agtacgcgge

acagctgeca

Gly

Tyr

Val

Val

Leu

80

Ala

His

Lys

Gly

Pro
160

660

694

60

120

180

240

300

360

420

480

540

600

660

720

780

818
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Val Thr Val Ser Trp Asn Ser Gly Ala
165

<210> SEQ ID NO 28

<211> LENGTH: 177

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 28

Asp Val Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Val Ser Asn Tyr
20 25 30

Val Asn Trp Tyr Gln Gln Lys Pro Gly Arg Ala Pro Arg Leu Leu Ile
35 40 45

Ser Ser Ala Ser Asn Leu Trp Ala Gly Val Pro Pro Arg Phe Ser Gly
50 55 60

Arg Gly Glu Glu Thr Asp Phe Thr Leu Thr Ile Thr Ser Leu Gln Pro
Glu Asp Ser Ala Val Tyr Tyr Cys Gln Gln Ser Tyr Ser Asp Leu Leu
85 90 95

Ser Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Thr Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser

<210> SEQ ID NO 29

<211> LENGTH: 177

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

Gln Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

Ser Ile Tyr Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Thr Asn Thr Gly Asn Pro Ser Tyr Ala Gln Gly Phe
50 55 60

Thr Gly Arg Phe Val Phe Ser Phe Asp Thr Ser Val Ser Thr Ala Tyr
65 70 75 80

Leu Glu Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Glu Gly Asp Tyr Asp Ile Leu Thr Gly Tyr Tyr Tyr Tyr Phe
100 105 110

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
115 120 125

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
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130 135 140

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
145 150 155 160

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His
165 170 175

Thr

<210> SEQ ID NO 30

<211> LENGTH: 210

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

Gln Thr Val Val Thr Gln Glu Pro Ser Phe Ser Val Ser Pro Gly Gly
1 5 10 15

Thr Val Thr Leu Thr Cys Gly Leu Ser Ser Gly Ser Val Ser Pro Ser
20 25 30

Tyr Tyr Ala Ser Trp Tyr Gln Gln Thr Pro Gly Gln Ala Pro Arg Thr
Leu Ile Tyr Asn Thr Asn Thr Arg Ser Ser Gly Val Pro Asp Arg Phe
50 55 60

Ser Gly Ser Phe Leu Gly Ser Asp Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 80

Gln Ala Asp Asp Glu Ser Asp Tyr Phe Cys Val Leu Tyr Met Pro Ser
85 90 95

Gly Asp Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu
115 120 125

Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr
130 135 140

Pro Gly Ala Val Thr Val Ala Arg Lys Ala Asp Ser Ser Pro Val Lys
145 150 155 160

Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr
165 170 175

Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His
180 185 190

Lys Ser Tyr Ser Cys Gln Val Thr His Glu Glu Ser Thr Val Glu Lys
195 200 205

Thr Met
210

<210> SEQ ID NO 31

<211> LENGTH: 173

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Leu Gln
1 5 10 15

Thr Leu Ser Leu Thr Cys Val Val Ser Gly Asp Ser Ile Ser Arg Gly
20 25 30

Gly Tyr Tyr Trp Ser Trp Val Arg Gln Pro Pro Glu Arg Gly Leu Glu
35 40 45

Trp Ile Gly Asp Ile Tyr His Ser Gly Ser Thr Asn Tyr Asn Pro Ala
50 55 60



US 9,493,550 B2
53

-continued

Leu Lys Ser Arg Thr Thr Ile Ser Val Glu Thr Ser Lys Asn Gln Phe
65 70 75 80

Ser Leu Gln Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Glu Pro Pro Pro Asp Tyr Ser Asp Tyr Lys Val Gly Lys
100 105 110

Gly Tyr Phe Asp Tyr Trp Gly Gln Gly Ala Leu Val Thr Val Ser Ser
115 120 125

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
130 135 140

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
145 150 155 160

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
165 170

<210> SEQ ID NO 32

<211> LENGTH: 171

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

Glu Ile Val Leu Ala Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glu Thr Val Asp Thr Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
Asn Asp Ala Ser Lys Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Gly Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Val Tyr Trp Cys Gln Gln His Ser Asn Trp Pro Pro
85 90 95

Thr Phe Gly Gln Gly Ser Arg Leu Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170

<210> SEQ ID NO 33

<211> LENGTH: 175

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

Gln Val Lys Leu Val Gln Ser Gly Gly Gly Ala Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Phe Asp Phe Thr Val Tyr
20 25 30

Asp Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
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Ala Ser Ile Trp His Asn Gly Gly Lys Ala Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Val Ser Arg Asp Asn Pro Gln Lys Thr Val Tyr
65 70 75 80

Leu Gln Met Ser Gly Leu Arg Pro Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95

Ala Arg Glu Phe Pro Phe Met Gly Ile Tyr Asp Tyr Gly Met Asp Ala
100 105 110

Trp Gly Gln Gly Thr Thr Val Thr Val Ala Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
165 170 175

<210> SEQ ID NO 34

<211> LENGTH: 210

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

Gln Ser Val Leu Ala Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 15

Arg Val Ile Ile Ser Cys Ser Gly Thr Ser Ser Asn Ile Gly Gly Asn
Ser Val Asn Trp Tyr Gln His Pro Pro Gly Ala Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Thr Thr Asp Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Gln
65 70 75 80

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Glu Val Trp Asp Asp Ser Leu
85 90 95

Thr Arg Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Arg Gln
100 105 110

Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu
115 120 125

Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr
130 135 140

Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys
145 150 155 160

Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr
165 170 175

Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His
180 185 190

Lys Ser Tyr Ser Cys Gln Val Thr His Glu Glu Ser Thr Val Glu Lys
195 200 205

Thr Met
210

<210> SEQ ID NO 35
<211> LENGTH: 5
<212> TYPE: PRT
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35

Thr Tyr Ala Met Thr
1 5

<210> SEQ ID NO 36

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 36

Ser Ile Ser Gly Ser Gly Glu Ile Ser Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> SEQ ID NO 37

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 37

Ser Asp Val Trp Glu Gly Tyr Arg Pro Ser Lys Asp Ala Leu His Met
1 5 10 15

<210> SEQ ID NO 38

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

Arg Ala Ser Gln Ser Val Ser Asn Tyr Val Asn
1 5 10

<210> SEQ ID NO 39

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 39

Ser Ala Ser Asn Leu Trp Ala
1 5

<210> SEQ ID NO 40

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

Gln Gln Ser Tyr Ser Asp Leu Leu Ser
1 5

<210> SEQ ID NO 41

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41
Ser Tyr Ser Ile Tyr

1 5

<210> SEQ ID NO 42
<211> LENGTH: 16
<212> TYPE: PRT
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 42

Ile Asn Thr Asn Thr Gly Asn Pro Ser Tyr Ala Gln Gly Phe Thr Gly
1 5 10 15

<210> SEQ ID NO 43

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

Glu Gly Asp Tyr Asp Ile Leu Thr Gly Tyr Tyr Tyr Tyr Phe Asp Tyr
1 5 10 15

<210> SEQ ID NO 44

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

Leu Ser Ser Gly Ser Val Ser Pro Ser Tyr Tyr
1 5 10

<210> SEQ ID NO 45

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45

Ile Tyr Asn Thr Asn Thr Arg
1 5

<210> SEQ ID NO 46

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46

Phe Cys Val Leu Tyr Met Pro Ser Gly
1 5

<210> SEQ ID NO 47

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

Arg Gly Gly Tyr Tyr
1 5

<210> SEQ ID NO 48

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

Asp Ile Tyr His Ser Gly Ser Thr Asn Tyr Asn
1 5 10

<210> SEQ ID NO 49

<211> LENGTH: 18

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 49

Glu Pro Pro Pro Asp Tyr Ser Asp Tyr Lys Val Gly Lys Gly Tyr Phe
1 5 10 15

Asp Tyr

<210> SEQ ID NO 50

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

Arg Ala Ser Glu Thr Val Asp Thr Tyr Leu Ala
1 5 10

<210> SEQ ID NO 51

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51

Asp Ala Ser Lys Arg Ala Thr
1 5

<210> SEQ ID NO 52

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52

Gln Gln His Ser Asn Trp Pro Pro Thr
1 5

<210> SEQ ID NO 53

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 53

Val Tyr Asp Ile His
1 5

<210> SEQ ID NO 54

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

Ser Ile Trp His Asn Gly Gly Lys Ala Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> SEQ ID NO 55

<211> LENGTH: 14

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55
Glu Phe Pro Phe Met Gly Ile Tyr Asp Tyr Gly Met Asp Ala

1 5 10

<210> SEQ ID NO 56
<211> LENGTH: 11
<212> TYPE: PRT
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64

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 56

Gly Thr Ser Ser Asn Ile Gly Gly Asn Ser Val
1 5 10

<210> SEQ ID NO 57

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 57

Tyr Thr Thr Asp Gln Arg Pro
1 5

<210> SEQ ID NO 58

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

Cys Glu Val Trp Asp Asp Ser Leu Thr
1 5

<210> SEQ ID NO 59

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 59

Thr Met Pro Asn Asn Asp Asn Phe Asp Lys Leu Tyr Ile Trp Gly Val
1 5 10 15

His His Pro Ser Thr
20

<210> SEQ ID NO 60

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 60

Thr Met Pro Asn Asn Gly Lys Phe Asp Lys Leu Tyr Ile Trp Gly Val
1 5 10 15

His His Pro Ile Thr
20

<210> SEQ ID NO 61

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 61

Thr Met Pro Asn Asn Glu Lys Phe Asp Lys Leu Tyr Ile Trp Gly Val
1 5 10 15

His His Pro Val Thr
20

<210> SEQ ID NO 62

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 62
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Thr Met Pro Asn
1

His His Pro Gly
20

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

SEQ ID NO
LENGTH: 17
TYPE: PRT
ORGANISM:
<400> SEQUENCE:

Gly Leu Ser Ser
1

Asp

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

SEQ ID NO
LENGTH: 17
TYPE: PRT
ORGANISM:
<400> SEQUENCE:

Asp Ile Ser Ser
1

Asp

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

SEQ ID NO
LENGTH: 17
TYPE: PRT
ORGANISM:
<400> SEQUENCE:

Asp Ile Pro Ser
1

Asp

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

SEQ ID NO
LENGTH: 17
TYPE: PRT
ORGANISM:
<400> SEQUENCE:

Asn Ile Pro Ser
1

Asp

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

SEQ ID NO
LENGTH: 60
TYPE: PRT
ORGANISM:

<400> SEQUENCE:
Ile
1

Thr Glu Gly

Asn Ala Cys Lys

20
Trp Leu Thr Lys
35
Pro Asn Asn Asp
50

Asn Glu Lys Phe Asp Lys Leu Tyr Ile Trp Gly Val
5 10 15

Thr

63

Influenza A virus
63

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly
5 10 15

64

Influenza A virus
64

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly
5 10 15

65

Influenza A virus
65

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly
5 10 15

66

Influenza A virus
66

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly

5 10 15
67
Influenza A virus
67
Phe Thr Trp Thr Gly Val Thr Gln Asn Gly Gly Ser
5 10 15
Arg Gly Pro Gly Ser Gly Phe Phe Ser Arg Leu Asn
25 30
Ser Gly Ser Thr Tyr Pro Val Leu Asn Val Thr Met
40 45
Asn Phe Asp Lys Leu Tyr Ile Trp
55 60



67
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-continued

68

<210> SEQ ID NO 68

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A

<400> SEQUENCE: 68

Ile Asn Glu Asp Phe Asn Trp
1 5

Tyr Ala Cys Lys Arg Gly Ser
20

Trp Leu His Glu Ser Glu His
35

Pro Asn Asn Gly Lys Phe Asp
50 55

<210> SEQ ID NO 69

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A

<400> SEQUENCE: 69

Asn Asn Glu Ser Phe Asn Trp
1 5

Ser Ala Cys Lys Arg Arg Ser
20

Trp Leu Thr Arg Leu Lys Phe
35

Pro Asn Asn Glu Lys Phe Asp
50 55

<210> SEQ ID NO 70

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A

<400> SEQUENCE: 70

Asn Asn Glu Ser Phe Asn Trp
1 5

Ser Ser Cys Lys Arg Arg Ser
20

Trp Leu Thr His Leu Lys Phe
35

Pro Asn Asn Glu Lys Phe Asp
50 55

<210> SEQ ID NO 71

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A

<400> SEQUENCE: 71

Asn Asn Glu Ser Phe Asn Trp
1 5

Ser Ala Cys Lys Arg Arg Ser
20

Trp Leu Thr His Leu Lys Tyr
35

Pro Asn Asn Glu Lys Phe Asp
50 55

virus

Thr

Ile

Lys

40

Lys

Gly
Asn
25

Tyr

Leu

virus

Thr

Asn

Lys

40

Lys

Gly
Asn
25

Tyr

Leu

virus

Thr

Asn

Lys

40

Lys

Gly
Asn
25

Tyr

Leu

virus

Ala

Asn

Lys

40

Lys

Gly

Lys

Tyr

Leu

Val
10
Ser

Pro

Tyr

Val
10
Ser

Pro

Tyr

Val

Ser

Pro

Tyr

Val

10

Ser

Pro

Tyr

Ala

Phe

Ala

Ile

Thr

Phe

Ala

Ile

Thr

Phe

Ala

Ile

Thr

Phe

Ala

Ile

Gln Ser Gly Gly Ser
15

Phe Ser Arg Leu Asn
30

Leu Asn Val Thr Met
45

Trp
60

Gln Asn Gly Thr Ser
15

Phe Ser Arg Leu Asn
30

Leu Asn Val Thr Met
45

Trp

Gln Asn Gly Thr Ser
15

Phe Ser Arg Leu Asn
30

Leu Asn Val Thr Met
45

Trp
60

Gln Asn Gly Thr Ser
15

Phe Ser Arg Leu Asn
30

Leu Asn Val Thr Met
45

Trp
60
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-continued

<210> SEQ ID NO 72

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 72

Gly Val His His Pro Ser Thr Asn Gln Glu Gln Thr Ser Leu Tyr Val
1 5 10 15

Gln Ala Ser Gly Arg Val Thr Val Ser Thr Arg Arg Ser Gln Gln Thr
20 25 30

Ile Ile Pro Asn Ile Glu Ser Arg Pro Trp Val Arg Gly Leu Ser Ser
35 40 45

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly
50 55 60

<210> SEQ ID NO 73

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 73

Gly Val His His Pro Ile Thr Asp Arg Glu Gln Thr Asn Leu Tyr Val
1 5 10 15

Arg Ala Ser Gly Arg Val Thr Val Ser Thr Lys Arg Ser Gln Gln Thr
20 25 30

Val Ile Pro Asn Ile Gly Ser Arg Pro Trp Val Arg Gly Leu Ser Ser
35 40 45

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly
50 55 60

<210> SEQ ID NO 74

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 74

Gly Val His His Pro Gly Thr Asp Asn Asp Gln Ile Phe Leu Tyr Ala
1 5 10 15

Gln Ala Ser Gly Arg Ile Thr Val Ser Thr Lys Arg Ser Gln Gln Thr
20 25 30

Val Ile Pro Asn Ile Gly Ser Arg Pro Arg Val Arg Asn Ile Pro Ser
35 40 45

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly
50 55 60

<210> SEQ ID NO 75

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 75

Gly Val His His Pro Val Thr Asp Asn Asp Gln Ile Arg Leu Tyr Ala
1 5 10 15

Gln Ala Ser Gly Arg Ile Thr Val Ser Thr Lys Arg Ser Gln Gln Thr
20 25 30

Val Ile Pro Asn Ile Gly Tyr Arg Pro Arg Val Arg Asp Ile Pro Ser
35 40 45

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly
50 55 60
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<210> SEQ ID NO 76

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Influenza A virus

<400> SEQUENCE: 76

Gly Val His His Pro Val Thr Asp Ser Asp Gln Ile Ser Leu Tyr Ala
1 5 10 15

Gln Ala Ser Gly Arg Ile Thr Val Ser Thr Lys Arg Ser Gln Gln Thr
20 25 30

Val Ile Pro Asn Ile Gly Tyr Arg Pro Arg Val Arg Asp Ile Ser Ser
35 40 45

Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly
50 55 60

<210> SEQ ID NO 77

<211> LENGTH: 189

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 77

Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala Ile Leu Lys Gly
1 5 10 15

Val Gln Cys Glu Glu Asn Leu Leu Gln Ser Gly Gly Gly Leu Val Gln
20 25 30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe
35 40 45

Ser Thr Tyr Ala Met Thr Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
50 55 60

Glu Trp Val Ser Ser Ile Ser Gly Ser Gly Glu Ile Ser Tyr Tyr Ala
65 70 75 80

Asp Ser Val Lys Gly Leu Phe Thr Ile Ser Arg Asp Asn Ser Lys Asp
85 90 95

Thr Val Phe Leu Gln Met Thr Ser Leu Arg Ala Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Lys Ser Asp Val Trp Glu Gly Tyr Arg Pro Ser Lys
115 120 125

Asp Ala Leu His Met Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
130 135 140

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
145 150 155 160

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
165 170 175

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
180 185

<210> SEQ ID NO 78

<211> LENGTH: 190

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 78

Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp Leu Arg
1 5 10 15

Gly Ala Ser Gly Asp Val Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30
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Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser
35 40 45

Val Ser Asn Tyr Val Asn Trp Tyr Gln Gln Lys Pro Gly Arg Ala Pro
50 55 60

Arg Leu Leu Ile Ser Ser Ala Ser Asn Leu Trp Ala Gly Val Pro Pro
65 70 75 80

Arg Phe Ser Gly Arg Gly Glu Glu Thr Asp Phe Thr Leu Thr Ile Thr
85 90 95

Ser Leu Gln Pro Glu Asp Ser Ala Val Tyr Tyr Cys Gln Gln Ser Tyr
100 105 110

Ser Asp Leu Leu Ser Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
115 120 125

Thr Val Ala Ala Pro Ser Val Phe Thr Phe Pro Pro Ser Asp Glu Gln
130 135 140

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
145 150 155 160

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
165 170 175

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
180 185 190

<210> SEQ ID NO 79

<211> LENGTH: 196

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 79

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly
1 5 10 15

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Ser Tyr Ser Ile Tyr Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
50 55 60

Glu Trp Met Gly Trp Ile Asn Thr Asn Thr Gly Asn Pro Ser Tyr Ala
65 70 75 80

Gln Gly Phe Thr Gly Arg Phe Val Phe Ser Phe Asp Thr Ser Val Ser
85 90 95

Thr Ala Tyr Leu Glu Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Glu Gly Asp Tyr Asp Ile Leu Thr Gly Tyr Tyr
115 120 125

Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 135 140

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
145 150 155 160

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
165 170 175

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
180 185 190

Gly Val His Thr
195

<210> SEQ ID NO 80



75

-continued
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76

<211> LENGTH: 269

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(30)

<223> OTHER INFORMATION: unknown

<400> SEQUENCE: 80

Leu Ile Arg Leu Thr Ile Gly Gln
1 5

Gly Glu Ala Leu Arg Lys Thr Asn
20

Leu Ala Phe Met Ser Val Pro Thr
35 40

Gly Leu Leu Ala Tyr Gly Ser Gly
50 55

Gln Glu Pro Ser Phe Ser Val Ser
65 70

Cys Gly Leu Ser Ser Gly Ser Val
85

Tyr Gln Gln Thr Pro Gly Gln Ala
100

Asn Thr Arg Ser Ser Gly Val Pro
115 120

Gly Ser Asp Ala Ala Leu Thr Ile
130 135

Ser Asp Tyr Phe Cys Val Leu Tyr
145 150

Gly Gly Gly Thr Lys Leu Thr Val
165

Ser Val Thr Leu Phe Pro Pro Ser
180

Ala Thr Leu Val Cys Leu Ile Ser
195 200

Val Ala Arg Lys Ala Asp Ser Ser
210 215

Thr Thr Pro Ser Lys Gln Ser Asn
225 230

Leu Ser Leu Thr Pro Glu Gln Trp
245

Gln Val Thr His Glu Glu Ser Thr
260

<210> SEQ ID NO 81

<211> LENGTH: 192

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 81

Met Lys His Leu Trp Phe Phe Leu
1 5

Val Leu Ser Gln Val Gln Leu Gln
20

Pro Leu Gln Thr Leu Ser Leu Thr
35 40

Ser Arg Gly Gly Tyr Tyr Trp Ser

Ala

Pro

25

Met

Val

Pro

Ser

Pro

105

Asp

Thr

Met

Leu

Ser

185

Asp

Pro

Asn

Lys

Val
265

Leu

Glu

25

Cys

Trp

Val

10

Ser

Ala

Asp

Gly

Pro

90

Arg

Arg

Gly

Pro

Gly

170

Glu

Phe

Val

Lys

Ser

250

Glu

Leu
10
Ser

Val

Val

Val

Trp

Trp

Ser

Gly

75

Ser

Thr

Phe

Ala

Ser

155

Gln

Glu

Tyr

Lys

Tyr

235

His

Lys

Val

Gly

Val

Arg

Ser

Glu

Met

Gln

60

Thr

Tyr

Leu

Ser

Gln

140

Gly

Pro

Leu

Pro

Ala

220

Ala

Lys

Thr

Ala

Pro

Ser

Gln

Ser

Ala

Met

45

Thr

Val

Tyr

Ile

Gly

125

Ala

Asp

Lys

Gln

Gly

205

Gly

Ala

Ser

Met

Ala

Gly

Gly

45

Pro

Arg

Xaa

30

Leu

Val

Thr

Ala

Tyr

110

Ser

Asp

Trp

Ala

Ala

190

Ala

Val

Ser

Tyr

Pro

Leu

30

Asp

Pro

Val

15

Glu

Leu

Val

Leu

Ser

95

Asn

Phe

Asp

Val

Ala

175

Asn

Val

Glu

Ser

Ser
255

Arg

15

Val

Ser

Glu

Arg

His

Leu

Thr

Thr

80

Trp

Thr

Leu

Glu

Phe

160

Pro

Lys

Thr

Thr

Tyr

240

Cys

Trp

Lys

Ile

Arg
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-continued

50 55 60

Gly Leu Glu Trp Ile Gly Asp Ile Tyr His Ser Gly Ser Thr Asn Tyr
65 70 75 80

Asn Pro Ala Leu Lys Ser Arg Thr Thr Ile Ser Val Glu Thr Ser Lys
85 90 95

Asn Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Ala Ala Asp Thr Ala
100 105 110

Val Tyr Tyr Cys Ala Arg Glu Pro Pro Pro Asp Tyr Ser Asp Tyr Lys
115 120 125

Val Gly Lys Gly Tyr Phe Asp Tyr Trp Gly Gln Gly Ala Leu Val Thr
130 135 140

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
145 150 155 160

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val
165 170 175

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
180 185 190

<210> SEQ ID NO 82

<211> LENGTH: 191

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 82

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Ile Thr Gly Glu Ile Val Leu Ala Gln Ser Pro Ala Thr Leu Ser
20 25 30

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glu Thr
35 40 45

Val Asp Thr Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 55 60

Arg Leu Leu Ile Asn Asp Ala Ser Lys Arg Ala Thr Gly Ile Pro Ala
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Gly Leu Glu Pro Glu Asp Phe Ala Val Tyr Trp Cys Gln Gln His Ser
100 105 110

Asn Trp Pro Pro Thr Phe Gly Gln Gly Ser Arg Leu Glu Ile Lys Arg
115 120 125

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
130 135 140

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
145 150 155 160

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
165 170 175

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser

180 185 190

<210> SEQ ID NO 83

<211> LENGTH: 230

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 83

Ala Val Val Ser Thr Gln Ser Thr Arg Gly Ala Leu Gly Glu Glu Pro



US 9,493,550 B2
79

-continued

1 5 10 15

Ser Thr Arg Ser Arg Arg Cys Phe His Ser Val Asn Ser Thr Glu His
20 25 30

Arg Gly Leu Thr Met Glu Phe Gly Leu Ile Trp Ile Phe Leu Val Ala
35 40 45

Leu Leu Gly Gly Ala Gln Cys Gln Val Lys Leu Val Gln Ser Gly Gly
50 55 60

Gly Ala Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Glu Ala Ser

Gly Phe Asp Phe Thr Val Tyr Asp Ile His Trp Val Arg Gln Ala Pro
85 90 95

Gly Lys Gly Leu Glu Trp Val Ala Ser Ile Trp His Asn Gly Gly Lys
100 105 110

Ala Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Val Ser Arg Asp
115 120 125

Asn Pro Gln Lys Thr Val Tyr Leu Gln Met Ser Gly Leu Arg Pro Glu
130 135 140

Asp Thr Ala Thr Tyr Tyr Cys Ala Arg Glu Phe Pro Phe Met Gly Ile
145 150 155 160

Tyr Asp Tyr Gly Met Asp Ala Trp Gly Gln Gly Thr Thr Val Thr Val
165 170 175

Ala Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser
180 185 190

Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys
195 200 205

Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu
210 215 220

Thr Ser Gly Val His Thr
225 230

<210> SEQ ID NO 84

<211> LENGTH: 271

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: unknown

<400> SEQUENCE: 84

Tyr Asp Ser Leu Xaa Gly Lys Gln Trp Tyr Gln Arg Arg Val Arg Gly
1 5 10 15

Lys Gln Trp Tyr Gln Arg Arg Val Arg Gly Glu Leu Gln Leu Trp Val
20 25 30

Glu Lys Thr Gly Leu Arg Thr Leu Ser Ser Met Ala Ser Phe Pro Leu
35 40 45

Leu Leu Thr Leu Leu Thr His Cys Ala Gly Ser Trp Ala Gln Ser Val
50 55 60

Leu Ala Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln Arg Val Ile
65 70 75 80

Ile Ser Cys Ser Gly Thr Ser Ser Asn Ile Gly Gly Asn Ser Val Asn
85 90 95

Trp Tyr Gln His Pro Pro Gly Ala Ala Pro Arg Leu Leu Ile Tyr Thr
100 105 110

Thr Asp Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Lys
115 120 125



US 9,493,550 B2

-continued
Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Gln Ser Glu Asp
130 135 140
Glu Ala Asp Tyr Tyr Cys Glu Val Trp Asp Asp Ser Leu Thr Arg Pro
145 150 155 160
Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Arg Gln Pro Lys Ala
165 170 175
Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln Ala
180 185 190
Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala
195 200 205
Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val
210 215 220
Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser
225 230 235 240
Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Lys Ser Tyr
245 250 255
Ser Cys Gln Val Thr His Glu Glu Ser Thr Val Glu Lys Thr Met
260 265 270
25
The invention claimed is: 7. A hybridoma that produces the isolated human anti-
1. An isolated human anti-human influenza virus mono- human influenza virus monoclonal antibody according to
clonal antlbody, comprising a Vanablf: region comprising: claim 1.
a léf]’;“’ylglﬁgl ggmp(rilsull.ghthehamlno a01.d. seq}l;ence. of 8. The isolated human anti-human influenza virus mono-
.Q - 31 and a ight chain comprising the amino 30 1,1 antibody according to claim 1, wherein the isolated
acid sequence of SEQ ID NO: 32; or . . . R .
. ., : . antibody is a humanized or chimeric antibody.

a heavy chain comprising the amino acid sequence of N it sine fhe isolated b .
SEQ ID NO: 33 and a light chain comprising the amino - 44 composition compnsing the 1solated human anti-
acid sequence of SEQ ID NO: 34. human influenza virus monoclonal antibody according to

2. The isolated human anti-human influenza virus mono- 55 ¢laim 1, and at least one preservative.

clonal antibody according to claim 1, comprising a neutral- 10. A composition comprising the isolated human anti-
ization activity against a human influenza B virus. human influenza virus monoclonal antibody according to

3. The i.solated hume}n anti-hqman inﬂuen.za. virus mono- claim 1, and at least one stabilizer.

clonal antibody according to claim 1, comprising a neutral- 11. An isolated DNA encoding a variable region of an
ization activity against at lea.st a B/Mglay51a/250§/04 strain. 40 isolated human anti-human influenza virus monoclonal anti-

4. The isolated human anti-human influenza virus mono- . - s .. .

. . . . - body comprising a neutralization activity against a human
clonal antibody according to claim 1, wherein an antigen of . . -
- - - - - influenza B virus, the DNA comprising a base sequence set
the isolated anti-human influenza virus monoclonal antibody forth i £ SEO ID NOS: 0 fo 12
is a human influenza virus B/Malaysia/2506/04 strain. hO hin agyt,torf 0 ¢ Q ’ 01 " dor a s::l?uince
5. An isolated human anti-human influenza virus mono- aving substitutions of one or more nue'eotides in the base
45 sequence, and which encodes SEQ ID NOS: 31-34, respec-

clonal antibody according to claim 1, wherein the isolated
antibody comprises an isolated intact antibody.

6. A composition comprising the isolated human anti-
human influenza virus monoclonal antibody according to
claim 1 and a pharmaceutically acceptable carrier.

tively.
12. The isolated DNA according to claim 11, wherein the
isolated DNA is a cDNA.
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