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Fig. 3A Invitro activation of 1807 cells by Calnexin peptide#?
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> B.d. 26199 calnexin {deduced from genomic sequence)
MRLNASLASLILSSIALIGNVHAEDEVKEDATSTSSVIEKPTFTPTTLKAPFLEQFTDGWET
RWTPSHAKKEDSKSEEDWAYVGTWAVEEPHVENGMVGDEGLVVEKNPAAHHAISAKFPK
KIDNKGKTLVVGYEVEKLONSLNCGGAYMKLLODNKKLHAEEFSNTSPYVIMFGPDRCGVT
NKVHFIFKHKNPKTGEYEEKHMKLPPAVRVSKLSTLYTLIVNPDQSFQIRIDGAAVENGTL
LEDFSPAVNPEKEIDDPEDKKPEDWVDEAHIPDPEATKPEDWDEDAPYEIVDTDATGPE
DWLVDEPTSIPDPEAQKPEDWDDEEDGDWIPPTIPNPKCSEVSGCGMWEFPPMKKNPEY
KGKWTAPMIDNPAYKGPWAPRKIANFPNYFEDKTPSNFEPMGAIGFEIWTMONDILFDNI
YIGHSVEDAEKLKAETWDLKHPVEVAEEEAARPKDEEKKEGTLSFKEAPVKYIRGKIELFI
SLALENPVEAVKAVPEVAGGLGALLVTLVLHVGAVGLGSPSPAPAAKKQAEKGKEKTAEA
VSTAADNVKGEAKKRSGKAGE

Links to Calnexin Protein sequence in GenBank:

-Note that these links ara for a the Calnexin sequence for the strain 18188, but the
protein sequence is identical to that in strain 26199

www.ncbinlm.nibh.gov/protein /327357651

Protein database Accession number: EGEB&6508
Broad Institute predicted Gene name: BDDG_09453

Figure 8
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1
METHOD OF TREATING FUNGAL
INFECTION

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 61/777,842 filed on Mar. 12,
2013, incorporated by reference herein.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

This invention was made with government support under
AT035681, AI040996 and AI093553 awarded by the
National Institutes of Health. The government has certain
rights in the invention.

BACKGROUND

The incidence of fungal infections and mycoses has
increased significantly in the past two decades, mainly due
to the growing number of individuals who have reduced
immunological function (immuno-compromised patients),
such as cancer patients, patients who have undergone organ
transplantation, patients with AIDS, patients undergoing
hemodialysis, critically ill patients, patients after major
surgery, patients with catheters, patients suffering from
severe trauma or burns, patients having debilitative meta-
bolic illnesses such as diabetes mellitus, persons whose
blood is exposed to environmental microbes such as indi-
viduals having indwelling intravenous tubes, and even in
some elderly individuals. Fungal infections are often also
attributed to the frequent use of cytotoxic and/or antibacte-
rial drugs, which alter the normal bacterial flora. Fungi
include moulds, yeasts and higher fungi. All fungi are
eukaryotic and have sterols but not peptidoglycan in their
cell membrane. They are chemoheterotrophs (requiring
organic nutrition) and most are aerobic. Many fungi are also
saprophytes (living off dead organic matter) in soil and water
and acquire their food by absorption. Characteristically
fungi also produce sexual and asexual spores. There are over
100,000 species recognized, with 100 infectious members
for humans.

Human fungal infections are uncommon in generally
healthy persons, being confined to conditions such as Can-
didiasis (thrush) and dermatophyte skin infections such as
athlete’s foot. Nevertheless, yeast and other fungi infections
are one of the human ailments which still present a formi-
dable challenge to modern medicine. In an immuno-com-
promised host, a variety of normally mild or nonpathogenic
fungi can cause potentially fatal infections. Furthermore, the
relative ease with which human can now travel around the
world provides the means for unusual fungal infections to be
imported from place to place. Therefore, wild and resistant
strains of fungi are considered to be one of the most
threatening and frequent cause of death mainly in hospital-
ized persons and immuno-compromised patients.

The identity of conserved antigens among pathogenic
fungi is poorly understood. This is especially true for
immunologically significant antigens that may serve as
immunogens to vaccinate against infection. There are cur-
rently no commercial vaccines against fungi despite the
growing problem of fungal infections. A vaccine against
pathogenic fungi, especially one that protects against mul-
tiple fungal pathogens, would be of enormous clinical ben-
efit, and of commercial interest.
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An improved vaccine and a method of vaccination against
fungi are needed in the art. Specifically, a vaccine antigenic
to multiple fungi, e.g., multiple dimorphic fungi, and a
method of using such vaccine are needed in the art.

There is currently no way to identify CD4 T cells in
mammalian blood or tissue, and thus to determine an indi-
viduals profile of CD4 T cell based immune resistance or
susceptibility. Therefore, needed in the art are compositions
and methods for evaluating immunization status of a patient
by identifying and evaluating CD4 T cells in the patient.

SUMMARY OF THE INVENTION

In one aspect, the present invention relates to a vaccine to
immunize a patient against fungi, wherein the vaccine
comprises a Calnexin fragment. The vaccine additionally
comprises at least one of a stabilizer, a buffer, or an adjuvant.
In one embodiment of the vaccine, the Calnexin fragment is
either a full-length native version or a functionally equiva-
lent version of full-length Calnexin. In one embodiment of
the vaccine, the Calnexin fragment comprises or consists of
at least the 13 amino acid sequence LVVKNPAAHHAIS
(SEQ ID NO:1). In another embodiment, the Calnexin
fragment comprises or consists of a sequence selected from
the group consisting of SEQ ID NOs:2-9, 11, 13-14, and
20-24. In yet another embodiment, the Calnexin fragment
comprises or consists of a sequence selected from a group
consisting of SEQ ID NOs:2, 6, 11, 12, 17, and 29. In one
embodiment, the Calnexin fragment comprises a sequence
selected from a group consisting of SEQ ID NOs:2-29. In
another embodiment, the suitable calnexin fragment may
comprise or consist of a sequence selected from a group
consisting of the sequences presented in FIGS. 7A, 7B, 7C,
7D, 7E, and 7F. Specifically, the group may consist of those
sequences highlighted in FIGS. 7A, 7B, 7C, 7D, 7E, and 7F.

In another aspect, the present invention relates to a
method of protecting a patient from fungal infection com-
prising of the steps of obtaining the vaccine as disclosed,
wherein the vaccine comprises a Calnexin fragment and
providing a therapeutically effective amount of the vaccine
to a subject, wherein the subject is protected from fungal
infection. In one embodiment of the method, the fungi are
either dimorphic fungi or non-dimorphic fungi, and the
dimorphic fungi are selected from a group consisting of
Histoplasma, Coccidiodes, Paracoccidioides, Penicillium,
Blastomyces, and Sporothrix, and the non-dimorphic fungi
are selected from a group consisting of Aspergillus, Preu-
mocystis, Magnaportha, Exophiala, Neuroaspora, Crypto-
coccus, Schizophyllum, and Candida.

In one embodiment of the vaccine, the Calnexin fragment
comprises or consists of at least the 13 amino acid sequence
LVVKNPAAHHAIS (SEQ ID NO:1). In another embodi-
ment, the Calnexin fragment comprises or consists of a
sequence selected from the group consisting of SEQ ID
NOs:2-9, 11, 13-14, and 20-24. In yet another embodiment,
the Calnexin fragment comprises or consists of a sequence
selected from a group consisting of SEQ ID NOs:2, 6, 11,
12, 17, and 29. In one embodiment, the Calnexin fragment
comprises a sequence selected from a group consisting of
SEQ ID NOs:2-29. In another embodiment, the suitable
calnexin fragment may comprise or consist of a sequence
selected from a group consisting of the sequences presented
in FIGS. 7A, 7B, 7C, 7D, 7E, and 7F. Specifically, the group
may consist of those sequences highlighted in FIGS. 7A, 7B,
7C, 7D, 7E, and 7F.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS.1A,1B, 1C, 1D, and 1E are a set of graphs showing
identity of shared fungal antigen (Ag). FIG. 1A: Flow



US 9,993,534 B2

3

diagram that illustrates the generation of eluate #1 from the
BADI vaccine strain #55. FIG. 1B: Silver nitrate stain of
PAGE of B. dermatitidis Ags CW/M and Eluate #1 (left to
right). FIG. 1C: Gel free separation of Eluate #1 into
fractions by Mr. FIG. 1D: Stimulation of 1807 TCR Tg cells
in vitro by gel free fractions from panel C, as measured by
IFN-y response. The arrow in fraction 7 indicates the mate-
rial that was subjected to MS/MS. FIG. 1E: The identifica-
tion of Calnexin by MS/MS. This figure shows data col-
lected for one Calnexin-derived peptide, as an example. The
top set of paired traces are a comparison of the HPLC
separation of the non-stimulatory control fraction (upper)
and the stimulatory fraction #7 (lower). The peak present in
fraction #7 is not represented in the control. MS analysis of
this peak (bottom set of paired traces) identified it as the
peptide: LQNSLNCGGAYMK [728.34 Da; +2H], and this
mass is significantly better represented in the stimulatory
fraction #7 (lower) compared to the non-stimulatory control
(upper).

FIGS. 2A, 2B, and 2C are a set of graphs showing
experimental evidence proving that Calnexin is the shared
antigen (Ag). FIG. 2A: Induction of E. coli transformed with
pET28c-Calnexin plasmid produces recombinant Calnexin
(63 kD). FIG. 2B: Recombinant Calnexin stimulates 1807 T
cells to produce IFN-y in vitro. FIG. 2C: Recombinant
Calnexin activates (CD44) and induces proliferation (CFSE)
of adoptively transferred 1807 cells in vivo.

FIGS. 3A, 3B, and 3C are a set of graphs showing
identification of Calnexin’s 1807 TCR epitope. FIG. 3A: In
vitro activation of 1807 T cells by Calnexin peptide 1. 10°
BMDC were loaded with various concentrations of antigens
or peptides shown and then co-cultured with 3x10° CD4*
purified 1807 T cells. Three days later, T-cells were analyzed
for activation by flow cytometry. FIG. 3B: Naive 1807 T
cells were co-cultured as in Panel A, and cell culture
supernatants analyzed for IFN-y by ELISA. FIG. 3C: In vivo
activation of 1807 T cells by Calnexin peptide 1.

FIGS. 4A, 4B, and 4C are a set of graphs of experimental
observations showing that Calnexin is present on the yeast
surface. FIG. 4A: Western-blot of the water-soluble extract.
FIG. 4B and FIG. 4C: Surface staining of vaccine and
challenge yeast.

FIGS. 5A and 5B are a set of graphs of experimental
observations showing response to Calnexin. FIG. 5A: Mice
received adoptive transfer of 10° 1807 T cells before vac-
cination, and were challenged with 2x10* B. dermatitidis
yeast. 4d after infection, lungs were collected and 1807 T
cells analyzed for cytokine products by FACS (FIG. 5A) and
lung CFU (FIG. 5B).

FIG. 6 is a set of graphs of Calnexin’s protein sequence
alignment among different strains, showing that Calnexin is
highly conserved in dimorphic fungi. The deduced Calnexin
protein sequences of B. dermatitidis strain 26199 (B.d.
26199; SEQ ID NO:35), H. capsulatum strain G217B (H.c.
G217B; SEQ ID NO:88), C. posadasii strain C735 (C.p.
C735; SEQ ID NO:89) and P, brasiliensis strain PBO1 (P.b.
Pb01; SEQ ID NO:90) were aligned using ClustalW soft-
ware. Regions of identity (in at least three of the four
species) are indicated in grey and boxed with a black border.
Two different MHC class II peptide-binding prediction
algorithms were use to analyze the Calnexin sequence of B.
dermatitidis and the highest-ranking predictions are indi-
cated on the sequence (Methods). The IEDB (red) boxes
represent the regions where multiple overlapping peptides
have been predicted. The six regions predicted to bind with
an IC,, value less that 500 nM are labeled -A through -E,
based on lowest to highest value. The Marc Jenkins algo-
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rithm predicts nine amino-acid MHCII-binding peptides.
Ten predicted binding nanomers are shown, with two amino
acids added to each end. These 13-mers were synthesized to
test epitope-specific 1807 T-cell activation (see the Example
and FIGS. 3A, 3B, and 3C). The peptides are labeled 1
through 10, based on the highest-to-lowest strength of the
predicted binding.

FIGS. 7A, 7B, 7C, 7D, 7E, and 7F are diagrams showing
an analysis of the predicted peptides that are suitable to work
with the known epitope binding domain of several Human
HLA DRBI1 alleles (SEQ ID NOs:37-87). The diagram is
produced by using the publicly available ProPred software
(www.imtech.res.in/raghava/propred). In the output, the
Blastomyces Calnexin sequence is shown on a separate line
for each of 51 DRBI1alleles, and peptides that are predicted
to fit in the MHCII groove of that allele are indicated in blue,
with red used to indicate a so-called anchor amino acid that
would be at position one of the 9 amino acid core sequence.
A peptide of interest is “promiscuous” if it is predicted to
interact with many different human MHCII molecules. Since
the human HLA locus is so polymorphic, a good vaccine for
human’s will have to have epitopes that are promiscuous,
and can work with many different HLA MHC molecules in
order to stimulate an immune response. The webarchive
shows that Blastomyces Calnexin does, indeed, have several
peptide sequences (blue) that are predicted to fit into the
MHC groove for presentation to T-Cells. Of particular
interest is that there is a predicted epitope for the sequence
of Peptidel (which was predicted for B6 mouse HLA inter-
action, and has been experimentally shown to do so with
1807 cells) at position 103 to 115. There are several other
promiscuous epitopes throughout the Calnexin sequence as
predicted by the ProPred software.

FIG. 8 is a list showing the protein sequences of Blasto-
myces Calnexin of strains ATCC 18188 (SEQ ID NO:36)
and ATCC 26199 (SEQ ID NO:35; EQL28292.1;
GIL:531977705). The sequences are deduced from genomic
sequences. (www.ncbi.nlm.nih.gov/protein/327357651;
Protein database Accession number: EGE86508; Broad
Institute predicted Gene name: BDDG_09453).

FIG. 9 is a diagram showing the comparison analysis of
Calnexin among dimorphic fungi, e.g., Blastomyces, Histo-
plasma, Coccidioides and Paracoccidioides and other, more
distantly related fungi, e.g., Aspergillus, Candida and Cryp-
tococcus.

FIG. 10 is a diagram showing the formatted alignment and
the comparison analysis of Calnexin among dimorphic
fungi, e.g., Blastomyces, Histoplasma, Coccidioides and
Paracoccidioides and other, more distantly related fungi,
e.g., Aspergillus, Candida and Cryptococcus. B.d. 26199:
SEQ ID NO:35. Pb. Pb01: SEQ ID NO:90. C.i. RS: SEQ ID
NO:91. H.c. G186AR: SEQ ID NO:92. 4. flavus: SEQ 1D
NO:93; C.a. 5314: SEQ ID NO:94. C. neoform.: SEQ ID
NO:95.

DETAILED DESCRIPTION OF THE
INVENTION

As used herein, the term “patient” refers to a human or
non-human mammalian patient in need of vaccination. The
vaccines of the present invention may be intended for use by
any species, including, for example, human, feline, canine,
equine, porcine, bovine, ovine. Preferably, the vaccines of
the present invention may be intended for use by human.

The term “fungi” or “funguses”, as used herein, refers to
a member of a large group of eukaryotic organisms that may
include microorganisms, e.g., yeasts and molds. These
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organisms may be classified as a kingdom of fungi, which is
separate from plants, animals, and bacteria. One major
difference between fungi and the others is that fungal cells
have cell walls that contain chitin, unlike the cell walls of
plants, which contain cellulose.

These and other differences show that the fungi form a
single group of related organisms, named the Fumycota
(true fungi or Eumycetes), that share a common ancestor (a
monophyletic group). This fungal group may be distinct
from the structurally similar myxomycetes (slime molds)
and oomycetes (water molds). Genetic studies have shown
that fungi are more closely related to animals than to plants.
In the present invention, the terms “fungi”, “funguses”, or
“fungal” may refer to fungi which may cause infection in
humans and animals.

In the embodiments of the present invention, fungi may
include dimorphic fungi and non-dimorphic fungi.

The term “dimorphic fungi”, as used herein, refers to
fungi which may exist as mold/hyphal/filamentous form or
as yeast. An example is Penicillium marneffei. At room
temperature, it may grow as a mold. At body temperature, it
may grow as a yeast. The exception to these conditions are
Candida spp. Candida grows as a mold at body temperatures
and as a yeast at room temperatures. Several species of
dimorphic fungi may be potential pathogens, including
Coccidioides immitis, Paracoccidioides brasiliensis, Can-
dida albicans, Ustilago maydis, Blastomyces dermatitidis,
Histoplasma capsulatum, and Sporothrix schenckii.

The term “Calnexin”, as used herein, refers to a 67 kDa
integral protein of the endoplasmic reticulum (ER) (Wil-
liams D. B., 2006; Myhill N., Lynes E. M., et al., 2008).

Calnexin may appear variously as a 90 kDa, 80 kDa or 75
kDa band on western blotting depending on the source of the
antibody. Calnexin may consist of a large (50 kDa) N-ter-
minal calcium-binding lumenal domain, a single transmem-
brane helix and a short (90 residues), acidic cytoplasmic tail.
Calnexin may be one of the chaperone molecules, which
may be characterized by their main function of assisting
protein folding and quality control, ensuring that only prop-
erly folded and assembled proteins proceed further along the
secretory pathway.

The function of Calnexin may include retaining unfolded
or unassembled N-linked glycoproteins in the ER. Antibod-
ies against Calnexin may be used as markers for the ER in
immmunofluorescence experiments. Calnexin may bind
only those N-glycoproteins that have GlcNAc2Man9Glcl
oligosaccharides. Oligosaccharides with three sequential
glucose residues may be added to asparagine residues of the
nascent proteins in the ER. The monoglucosylated oligosac-
charides that are recognized by Calnexin result from the
trimming of two glucose residues by the sequential action of
two glucosidases, I and II. Glucosidase II may also remove
the third and last glucose residue. ATP and calcium ions may
be two of the cofactors involved in substrate binding for
Calnexin.

Calnexin may also function as a chaperone for the folding
of MHC class I alpha chain in the membrane of the ER. After
folding is completed Calnexin is replaced by calreticulin,
which assists in further assembly of MHC class 1.

The term “Calnexin fragment”, as used herein, refers to at
least one portion or domain of the full-length version of
wild-type Calnexin, or at least one portion or domain of the
modified version or recombinant Calnexin. A Calnexin
fragment may retain at least 90% activity of the wild-type
version of Calnexin. A preferable fragment is at least 13
amino acids.
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The term “functionally equivalent”, as used herein, refers
to a Calnexin fragment or a modified version of wild-type
Calnexin that retains at least 90% activity of the wild-type
version of Calnexin. In one embodiment, one may wish to
use only selected domains of the native Calnexin protein.

The term “activity”, as used herein, refers to antigenic
reactivity of Calnexin fragments against fungi, as demon-
strated below in the examples.

The term “therapeutically effective amount”, as used
herein, refers to an amount of an antigen or vaccine that
would induce an immune response in a subject receiving the
antigen or vaccine which is adequate to prevent signs or
symptoms of disease, including adverse health effects or
complications thereof, caused by infection with a pathogen,
such as a virus or a bacterium. Humoral immunity or cell
mediated immunity or both humoral and cell mediated
immunity may be induced. The immunogenic response of an
animal to a vaccine may be evaluated, e.g., indirectly
through measurement of antibody titers, lymphocyte prolif-
eration assays, or directly through monitoring signs and
symptoms after challenge with wild-type strain. The protec-
tive immunity conferred by a vaccine may be evaluated by
measuring, e.g., reduction in clinical signs such as mortality,
morbidity, temperature number, overall physical condition,
and overall health and performance of the subject. The
amount of a vaccine that is therapeutically effective may
vary depending on the particular virus used, or the condition
of the subject, and may be determined by a physician.

The term “protected”, as used herein, refers to immuni-
zation of a patient against a disease. The immunization may
be caused by administering a vaccine comprising an antigen.
Specifically, in the present invention, the immunized patient
is protected from fungal infection.

The term “vaccine”, as used herein, refers to a composi-
tion that includes an antigen, as defined herein. Vaccine may
also include a biological preparation that improves immu-
nity to a particular disease. A vaccine may typically contain
an agent that resembles a disease-causing microorganism,
and the agent may often be made from weakened or killed
forms of the microbe, its toxins or one of its surface proteins.
The agent may stimulate the body’s immune system to
recognize the agent as foreign, destroy it, and “remember”
it, so that the immune system can more easily recognize and
destroy any of these microorganisms that it later encounters.
Vaccines may be prophylactic, e.g., to prevent or ameliorate
the effects of a future infection by any natural or “wild”
pathogen, or therapeutic, e.g., to treat the disease. Admin-
istration of the vaccine to a subject results in an immune
response, generally against one or more specific diseases.
The amount of a vaccine that is therapeutically effective may
vary depending on the particular virus used, or the condition
of the patient, and may be determined by a physician. The
vaccine may be introduced directly into the subject by the
subcutaneous, oral, oronasal, or intranasal routes of admin-
istration.

The term “administration”, as used herein, refers to the
introduction of a substance, such as a vaccine, into a
subject’s body through or by way of a route that does not
include the digestive tract. The administration, e.g., paren-
teral administration, may include subcutaneous administra-
tion, intramuscular administration, transcutaneous adminis-
tration, intradermal  administration, intraperitoneal
administration, intraocular administration, intranasal admin-
istration and intravenous administration.

The vaccine or the composition according to the invention
may be administered to an individual according to methods
known in the art. Such methods comprise application e.g.
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parenterally, such as through all routes of injection into or
through the skin: e.g. intramuscular, intravenous, intraperi-
toneal, intradermal, mucosal, submucosal, or subcutaneous.
Also, the vaccine may be applied by topical application as
a drop, spray, gel or ointment to the mucosal epithelium of
the eye, nose, mouth, anus, or vagina, or onto the epidermis
of the outer skin at any part of the body. Other possible
routes of application are by spray, aerosol, or powder
application through inhalation via the respiratory tract. In
this last case the particle size that is used will determine how
deep the particles will penetrate into the respiratory tract.
Alternatively, application may be via the alimentary route,
by combining with the food, feed or drinking water e.g. as
a powder, a liquid, or tablet, or by administration directly
into the mouth as a: liquid, a gel, a tablet, or a capsule, or to
the anus as a suppository. The term “animal-based protein”,
as used herein, refers to proteins that are sourced from
ruminant milk, and other sources, for example the muscle
meat, of an animal, particularly a mammal. Suitable animal-
based proteins may include, but are not limited to, digested
protein extracts such as N-Z-Amine®, N-Z-Amine AS® and
N-Z-Amine YT® (Sheffield Products Co., Norwich, N.Y.),
which are casein enzymatic hydrolysates of bovine milk.

The term “vegetable-based protein”, as used herein, refers
to proteins from vegetables. A vegetable-based protein may
include, without limitation, soy protein, wheat protein, corn
gluten, rice protein and hemp protein, among others. Pre-
ferred vegetable based proteins in the present invention are
soy proteins and corn gluten. Corn gluten is a mixture of
various corn-derived proteins. The soy proteins can include
100% soy protein (available as VegeFuel® by Twinlab),
textured soy protein, and soybean enzymatic digest. Tex-
tured soy protein is a soy protein that is made from defatted
soy flour that is compressed and processed into granules or
chunks. Soybean enzymatic digest describes soybean pep-
tones that result from the partial hydrolysis of soybean
proteins.

As used herein, the term “major histocompatibility com-
plex” or “MHC” refers to a set of cell surface molecules
encoded by a large gene family in all vertebrates. MHC
molecules may mediate interactions of leukocytes, also
called white blood cells (WBCs), which are immune cells,
with other leukocytes or body cells. MHC determines com-
patibility of donors for organ transplant as well as one’s
susceptibility to an autoimmune disease via cross-reacting
immunization. In humans, MHC is also called human leu-
kocyte antigen (HLA).

Protein molecules—either of the host’s own phenotype or
of other biologic entities—are continually synthesized and
degraded in a cell. Occurring on the cell surface, each MHC
molecule displays a molecular fraction, called epitope, of a
protein. The presented antigen can be either self or nonself.

The MHC gene family may be divided into three sub-
groups: class 1, class II and class III. Diversity of antigen
presentation, mediated by MHC classes [ and II, may be
attained in at least three ways: (1) an organism’s MHC
repertoire is polygenic (via multiple, interacting genes); (2)
MHC expression is codominant (from both sets of inherited
alleles); (3) MHC gene variants are highly polymorphic
(diversely varying from organism to organism within a
species).

Of the three MHC classes identified, human attention
commonly focuses on classes I and II. By interacting with
CD4 molecules on surfaces of helper T cells, MHC class 11
mediates establishment of specific immunity (also called
acquired immunity or adaptive immunity).
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The present invention is generally applied to humans. In
certain embodiments, non-human mammals, such as rats,
may also be used for the purpose of demonstration. One may
use the present invention for veterinary purpose. For
example, one may wish to treat commercially important
farm animals, such as cows, horses, pigs, rabbits, goats, and
sheep. One may also wish to treat companion animals, such
as cats and dogs.

Vaccines of the Present Invention

In one embodiment, the present invention relates to a
vaccine against fungi comprising a Calnexin fragment. In
one embodiment, the vaccine comprising a Calnexin frag-
ment may be applicable to any fungi. In another embodi-
ment, the vaccine comprising a Calnexin fragment may be
applicable to any dimorphic fungi. In another embodiment,
the vaccine comprising a Calnexin fragment may be appli-
cable to a dimorphic fungus selected from a group consisting
of Histoplasma, Coccidiodes, Paracoccidioides, Penicil-
lium, Blastomyces, and Sporothrix.

In another embodiment, the vaccine comprising a Cal-
nexin fragment may be applicable to any non-dimorphic
fungi. In another embodiment, the vaccine comprising a
Calnexin fragment may be applicable to a non-dimorphic
fungus selected from a group consisting of Aspergillus,
Puneumocystis, Magnaportha, Exophiala, Neuroaspora,
Cryptococcus, Schizophyllum, and Candida.

In one embodiment of the present invention, the Calnexin
fragment is part of a full-length native version or a func-
tionally equivalent version of full-length Calnexin. The
Calnexin fragment may be produced and isolated from any
fungi, e.g., those as discussed above and below. In one
specific embodiment, the Calnexin fragment may be pro-
duced from any dimorphic fungi, e.g., those as discussed
above. In yet another embodiment, the Calnexin fragment
may be produce and isolated from any non-dimorphic fungi,
e.g., those as discussed above. Further, the Calnexin frag-
ment may also be produced from any other non-fungi
sources. For example, the Calnexin fragment may be pro-
duced from bacteria and the as-produced Calnexin fragment
may not be glycosylated. Thus, the as-produced Calnexin
fragment may need to be glycosylated before it can be used
as a vaccine.

In one specific embodiment, the Calnexin fragment of the
present invention comprises or consists of the 13 amino acid
sequence LVVKNPAAHHAIS (SEQ ID NO:1). Table 1
shows a comparison of a Calnexin fragment of Calnexin
peptide 1, the 13 amino acid sequence among fungi species
and Homo sapiens (Calmegin). As shown in Table 1, to be
a suitable vaccine, the Calnexin fragment, comprising the
completely conserved 13 amino acid sequence LVVKN-
PAAHHALIS (SEQ ID NO:1), may be produced from fungi
species. The Calnexin fragment, comprising the completely
conserved 13 amino acid sequence LVVKNPAAHHAIS
(SEQ ID NO:1), may be produced from Blastomyces der-
matitidis of strains 26199 (SEQ ID NO:2), 18808 (SEQ ID
NO:3), Er-3 (SEQ ID NO:4), 14081 (SEQ ID NO:5),
Histoplasma capsulatum of strains G186AR (SEQ ID
NO:6), Nam1 (SEQ ID NO:7), H88 (SEQ ID NO:8), and
H143 (SEQ ID NO:9), Aspergillus sp.1 of strains group.1, 4.
Aavus (SEQ ID NO:17), and group.1, A. oryzae (SEQ ID
NO:18), 4. terreus (SEQ ID NO:19), and Magnaporthe
oryzae_70-15 (SEQ ID NO:26). In another preferred
embodiment, the Calnexin fragment of the present invention
comprises one or more of peptide 2, peptide 3, peptide 4,
peptide 5, peptide 6, peptide 7, peptide 7, peptide 8, peptide
9, and peptide 10 as shown in FIG. 6. In another embodi-
ment, the Calnexin fragment of the present invention con-



US 9,993,534 B2

9
sists of peptide 2, peptide 3, peptide 4, peptide 5, peptide 6,
peptide 7, peptide 7, peptide 8, peptide 9, and peptide 10 as
shown in FIG. 6.

TABLE 1

10
1D NO:20), group.2, A. kawachii (SEQ 1D NO:21), group.2,
A. niger (SEQ ID NO:22), group.2, 4. fumagatus 293 (SEQ
1D NO:23), or group.2, A. clavatus (SEQ ID NO:24). In yet

Calnexin peptide #1, 13 amino acid sequence

Genus species_ strain

1807
reactive

Blastomyces dermatitidis L
(SEQ ID NOs: 2-5)7
Histoplasma capsulatum

(SEQ ID NOs: 6-9)°
Paracoccidioides brasiliensis_Pb18
(SEQ ID NO: 10)
Paracoccidioides lutzii__ Pb01
(SEQ ID NO: 11)

Coccidioides immitis._ RS

(SEQ ID NO: 12)

Coccidioides posadasii

(SEQ ID NOs: 13-14)¢
Penicillium marneffei

(SEQ ID NO: 15)

Penicillium chrysogenum

(SEQ ID NO: 16)

Aspergillus sp. 1.

(SEQ ID NOs: 17-19)¢
Aspergillus sp. 2

(SEQ ID NOs: 20-24)¢
Preumocystis carinii_Rat Form 1
(SEQ ID NO: 25)

Magnaporthe oryzae_70-15
(SEQ ID NO: 26)

Exophiala dermatitidis_ NIH/UT8656
(SEQ ID NO: 27)

Neurospora crassa_ORT4A
(SEQ ID NO: 28)

Cryptococcus neoformans

(SEQ ID NO: 29)

Schizophyllum commune_HA-8
(SEQ ID NO: 30)

Candida albicans_5314

(SEQ ID NO: 31)

Homo sapiens (Calmegin)

(SEQ ID NO: 32)

Homo sapiens (Calnexin)

(SEQ ID NO: 33)

Geomyces destructans

(SEQ ID NO: 34y

°B. dermatitidis strains: 26199, 18808, Er-3, 14081

bE. capsulatum strains: G186AR, Naml, H88, H143

°C. posadasii strains: C35 A SOWgp, Silveira

dAspergillus species group. 1: A. flavus, A, oryzae, A. terreus

“Aspergillus species group 2: A. nidulans, A. kawachii, A. niger, A. fumagatus 293, A. clavatus

7 Geomyces destructans now called Pseudogymnoascus destructans

In another embodiment of the present invention, a suitable
Calnexin fragment, comprising 13 amino acid sequence of
LVVKNPAAHHALIS (SEQ ID NO:1), may have at least one
modified amino acid sequence among the 13 amino acid
sequence. In one specific embodiment, the suitable Calnexin
fragment may comprise LVVKNAAAHHAIS(SEQ ID
NO:12) from Coccidioides immitis._RS. In another specific
embodiment, the suitable Calnexin fragment may comprise
LVVKNAAAHHAIS (SEQ ID NOs:13 and 14) from Coc-
cidioides posadasii of strains C35 A SOWgp and Silveira,
respectively. In another specific embodiment, the suitable
Calnexin fragment may comprise LVLKNPAAHHAIS(SEQ
1D NO:15) from Penicillium marneffei. In another specific
embodiment, the suitable Calnexin fragment may comprise
LVVKNAAAHHAIS(SEQ ID NO:16) from Penicillium
chrysogenum. In yet another specific embodiment, the suit-
able Calnexin fragment may comprise LVVKNVAAHHAIS
from Aspergillus sp.2 of strains group.2, A. nidulans (SEQ

another specific embodiment, the suitable Calnexin frag-
ment may comprise LVVKNAAAHHAIS from Exophiala
dermatitidis_ NIH/UT8656 (SEQ ID NO:27). In yet another
specific embodiment, the suitable Calnexin fragment may
comprise LVVKNAAAHHAIS from  Neuroaspora
crassa_OR74A (SEQ ID NO:28). In another embodiment,
the suitable Calnexin fragment may comprise LVVK-
NAAAHHALIS from Geomyces destructans, which are now
called Pseudogymnoascus destructans (SEQ ID NO:34).

In another embodiment of the present invention, a suitable
Calnexin fragment, comprising the 13 amino acid sequence
60 of LVVKNPAAHHAIS (SEQ ID NO:1), may have at least
two changed amino acid sequences among the 13 amino acid
sequence. In one specific embodiment, the suitable Calnexin
fragment may comprise LVIKNAAAHHAIS from Paracoc-
cidioides brasiliensis_Pb18 (SEQ ID NO:10). In another
specific embodiment, the suitable Calnexin fragment may
comprise LVIKNAAAHHAIS from Paracoccidioides lutzi-
i_Pb01 (SEQ ID NO:11).

50

65
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In another embodiment of the present invention, a suitable
Calnexin fragment, comprising the 13 amino acid sequence
of LVVKNPAAHHAIS (SEQ ID NO:1), may have at least
three changed amino acid sequences among the 13 amino
acid sequence. In one specific embodiment, the suitable
Calnexin fragment may comprise LVLKTKAAHHAIS from
Cryptococcus neoformans (SEQ 1D NO:29). In another
specific embodiment, the suitable Calnexin fragment may
comprise LVAKTKAAHHAIS from Schizophyllum commu-
ne_H4-8 (SEQ ID NO:30).

In another embodiment of the present invention, a suitable
Calnexin fragment, comprising 13 amino acid sequence of
LVVKNPAAHHAIS (SEQ ID NO:1), may have more than
three changed amino acid sequences among the 13 amino
acid sequence.

In one preferred embodiment, a suitable Calnexin frag-
ment may comprise a sequence selected from the group
consisting of SEQ ID NOs:2-11, 13-14, and 20-24.

In another preferred embodiment, a suitable Calnexin
fragment may comprise a sequence selected from the group
consisting of SEQ ID NOs:2, 6, 11, 12, 17, and 29.

In one embodiment, Applicants found or envisioned that
the Calnexin fragment comprising LVLKNEAAHHAIS
(SEQ ID NO:25) from Preumocystis carinii_Rat Form 1,
the Calnexin fragment comprising LVMKSRASHYAIS
(SEQ ID NO:31) from Candida albicans_5314, and the
Calnexin fragment comprising LVLKSRAKHHAIS (SEQ
1D NO:32) from Homo sapiens (Calmegin) were not reac-
tive with the 1807 cells. Thus, the Calnexin fragments from
these species may not be suitable for a vaccine of the present
invention.

In another embodiment, a suitable Calnexin fragment in
the vaccine of the present invention may comprise a full-
length native version of a Calnexin. In one specific embodi-
ment, the full length native version of a Calnexin may
comprise a sequence from Blastomyces dermatitidis of
strains 26199 (SEQ ID NO:35) or 18188 (SEQ ID NO:36).
In another embodiment, a suitable Calnexin fragment in the
vaccine of the present invention may comprise a function-
ally equivalent version of full-length wild-type Calnexin.

Applicants envision that many peptide sequences of Cal-
nexin fragments would be suitable vaccines for human in the
present invention. FIGS. 7A, 7B, 7C, 7D, 7E, and 7F show
predicted peptide sequences of Calnexin fragments for 51
Human HLLA DRBI1 alleles, where the predicted peptide
sequences of Calnexin fragments would fit in the known
epitope binding domain of all the 51 Human HLLA DRB1
alleles. In one embodiment, a suitable Calnexin fragment for
human vaccination may comprise a sequence selected from
a group consisting of each of the 51 amino acid sequences
shown in FIGS. 7A, 7B, 7C, 7D, 7E, and 7F. In another
embodiment, a suitable Calnexin fragment for human vac-
cination may comprise a sequence selected from a group
consisting of each of the 51 amino acid sequences at least
having the highlighted amino acid sequences as shown in
FIGS. 7A, 7B, 7C, 7D, 7E, and 7F.

In one embodiment, a suitable calnexin fragment for
human vaccination may comprise a sequence selected from
a group consisting of at least one of the highlighted amino
acid sequences as shown in FIGS. 7A, 7B, 7C, 7D, 7E, and
7F. In one embodiment, a suitable calnexin fragment for
human vaccination may comprise a sequence selected from
a group consisting of at least two of the highlighted amino
acid sequences as shown in FIGS. 7A, 7B, 7C, 7D, 7E, and
7F. Applicants envision that the amino acid sequences
highlighted in blue color can likely bind (based on motifs)
to human HLA class II molecules and thus may be antigens
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for stimulating human CD4 T cells and eliciting calnexin
antigen-dependent cellular immunity to fungi. In one
embodiment, the suitable calnexin fragment may comprise
or consist of a sequence selected from a group consisting of
the sequences presented in FIGS. 7A, 7B, 7C, 7D, 7E, and
7F. Specifically, the group may consist of those sequences
highlighted in FIGS. 7A, 7B, 7C, 7D, 7E, and 7F.

In another embodiment, the present invention relates to a
method of vaccination for protecting a patient from fungal
infections. The method of vaccination in the present inven-
tion may generally be applicable to any fungi comprising
any dimorphic or non-dimorphic fungi. In a preferred
embodiment, the method of vaccination may be used to
protect a patient from the infections of dimorphic fungi. In
one specific embodiment, the method of vaccination may be
applicable to a dimorphic fungus selected from a group
consisting of Histoplasma, Coccidiodes, Paracoccidioides,
Penicillium, Blastomyces, and Sporothrix. In another
embodiment, the method of vaccination may be applicable
to a non-dimorphic fungus selected from a group consisting
of Aspergillus, Pneumocystis, Magnaportha, Exophiala,
Neuroaspora, Cryptococcus, Schizophyllum, and Candida.

A Calnexin fragment suitable for a vaccine in the present
invention may be in any form as discussed above. In one
embodiment, a vaccine of a Calnexin fragment may be
expressed in commercially available sources, e.g., E. coli.
The vaccine of a Calnexin fragment may be then isolated
and purified from the sources. The protein expression,
isolation, and purifications are well know to a person having
ordinary skill in the art. The Example demonstrated methods
of expression, isolation, and purifications of a Calnexin
fragment according to one embodiment of the present inven-
tion.

A vaccine comprising a Calnexin fragment may also
comprise other suitable ingredients. In one embodiment, a
vaccine may also comprise a carrier molecule as a stabilizer
component. As the types of vaccines enclosed in the present
invention may be rapidly degraded once injected into the
body, the vaccine may be bound to a carrier molecule for
stabilizing the vaccine during delivery and administration. A
suitable carrier or stabilizer may comprise fusion proteins,
polymers, liposome, micro or nanoparticles, or any other
pharmaceutically acceptable carriers. A suitable carrier or
stabilizer molecule may comprise a tertiary amine N-oxide,
e.g., trimethylamine-N-oxide, a sugar, e.g., trehalose, a
poly(ethylene glycol) (PEG), an animal-based protein, e.g.,
digested protein extracts such as N-Z-Amine®, N—Z7-
Amine AS® and N-Z-Amine YT® (Sheffield Products Co.,
Norwich, N.Y.), a vegetable-based protein, e.g., soy protein,
wheat protein, corn gluten, rice protein and hemp protein,
and any other suitable carrier molecules.

Suitable Carrier or Vehicle

Suitable agents may include a suitable carrier or vehicle
for delivery. As used herein, the term “carrier” refers to a
pharmaceutically acceptable solid or liquid filler, diluent or
encapsulating material. A water-containing liquid carrier can
contain pharmaceutically acceptable additives such as acidi-
fying agents, alkalizing agents, antimicrobial preservatives,
antioxidants, buffering agents, chelating agents, complexing
agents, solubilizing agents, humectants, solvents, suspend-
ing and/or viscosity-increasing agents, tonicity agents, wet-
ting agents or other biocompatible materials. A tabulation of
ingredients listed by the above categories, may be found in
the U.S. Pharmacopeia National Formulary, 1857-1859,
(1990).

Some examples of the materials which can serve as
pharmaceutically acceptable carriers are sugars, such as
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lactose, glucose and sucrose; starches such as corn starch
and potato starch; cellulose and its derivatives such as
sodium carboxymethyl cellulose, ethyl cellulose and cellu-
lose acetate; powdered tragacanth; malt; gelatin; talc; excipi-
ents such as cocoa butter and suppository waxes; oils such
as peanut oil, cottonseed oil, safflower oil, sesame oil, olive
oil, corn oil and soybean oil; glycols, such as propylene
glycol; polyols such as glycerin, sorbitol, mannitol and
polyethylene glycol; esters such as ethyl oleate and ethyl
laurate; agar; buffering agents such as magnesium hydroxide
and aluminum hydroxide; alginic acid; pyrogen free water;
isotonic saline; Ringer’s solution, ethyl alcohol and phos-
phate buffer solutions, as well as other non toxic compatible
substances used in pharmaceutical formulations. Wetting
agents, emulsifiers and lubricants such as sodium lauryl
sulfate and magnesium stearate, as well as coloring agents,
release agents, coating agents, sweetening, flavoring and
perfuming agents, preservatives and antioxidants can also be
present in the compositions, according to the desires of the
formulator.

Examples of pharmaceutically acceptable antioxidants
include water soluble antioxidants such as ascorbic acid,
cysteine hydrochloride, sodium bisulfite, sodium meta-
bisulfite, sodium sulfite and the like; oil-soluble antioxidants
such as ascorbyl palmitate, butylated hydroxyanisole
(BHA), butylated hydroxytoluene (BHT), lecithin, propyl
gallate, alpha-tocopherol and the like; and metal-chelating
agents such as citric acid, ethylenediamine tetraacetic acid
(EDTA), sorbitol, tartaric acid, phosphoric acid and the like.

Stabilization Agent

In another configuration, the present formulation may also
comprise other suitable agents that stabilize the formula-
tions. For example, an approach for stabilizing solid protein
formulations of the invention is to increase the physical
stability of purified, e.g., lyophilized, protein. This will
inhibit aggregation via hydrophobic interactions as well as
via covalent pathways that may increase as proteins unfold.
Stabilizing formulations in this context may often include
polymer-based formulations, for example a biodegradable
hydrogel formulation/delivery system. The critical role of
water in protein structure, function, and stability is well
known. Typically, proteins are relatively stable in the solid
state with bulk water removed. However, solid therapeutic
protein formulations may become hydrated upon storage at
elevated humidities or during delivery from a sustained
release composition or device. The stability of proteins
generally drops with increasing hydration. Water may also
play a significant role in solid protein aggregation, for
example, by increasing protein flexibility resulting in
enhanced accessibility of reactive groups, by providing a
mobile phase for reactants, and by serving as a reactant in
several deleterious processes such as beta-elimination and
hydrolysis.

An effective method for stabilizing peptides and proteins
against solid-state aggregation for delivery may be to control
the water content in a solid formulation and maintain the
water activity in the formulation at optimal levels. This level
depends on the nature of the protein, but in general, proteins
maintained below their “monolayer” water coverage will
exhibit superior solid-state stability.

A variety of additives, diluents, bases and delivery
vehicles may be provided within the invention that effec-
tively control water content to enhance protein stability.
These reagents and carrier materials effective as anti-aggre-
gation agents in this sense may include, for example, poly-
mers of various functionalities, such as polyethylene glycol,
dextran, diethylaminoethyl dextran, and carboxymethyl cel-

5

20

25

30

35

40

45

50

55

60

65

14

Iulose, which significantly increase the stability and reduce
the solid-phase aggregation of peptides and proteins
admixed therewith or linked thereto. In some instances, the
activity or physical stability of proteins may also be
enhanced by various additives to aqueous solutions of the
peptide or protein drugs. For example, additives, such as
polyols (including sugars), amino acids, proteins such as
collagen and gelatin, and various salts may be used.

Certain additives, in particular sugars and other polyols,
may also impart significant physical stability to dry, e.g.,
lyophilized proteins. These additives may also be used
within the invention to protect the proteins against aggre-
gation not only during lyophilization but also during storage
in the dry state. For example sucrose and Ficoll 70 (a
polymer with sucrose units) exhibit significant protection
against peptide or protein aggregation during solid-phase
incubation under various conditions. These additives may
also enhance the stability of solid proteins embedded within
polymer matrices.

Yet additional additives, for example sucrose, stabilize
proteins against solid-state aggregation in humid atmo-
spheres at elevated temperatures, as may occur in certain
sustained-release formulations of the invention. Proteins
such as gelatin and collagen also serve as stabilizing or
bulking agents to reduce denaturation and aggregation of
unstable proteins in this context. These additives can be
incorporated into polymeric melt processes and composi-
tions within the invention. For example, polypeptide
microparticles can be prepared by simply lyophilizing or
spray drying a solution containing various stabilizing addi-
tives described above. Sustained release of unaggregated
peptides and proteins can thereby be obtained over an
extended period of time.

Various additional preparative components and methods,
as well as specific formulation additives, are provided herein
which yield formulations for mucosal delivery of aggrega-
tion-prone peptides and proteins, wherein the peptide or
protein is stabilized in a substantially pure, unaggregated
form using a solubilization agent. A range of components
and additives are contemplated for use within these methods
and formulations. Exemplary of these solubilization agents
are cyclodextrins (CDs), which selectively bind hydropho-
bic side chains of polypeptides. These CDs have been found
to bind to hydrophobic patches of proteins in a manner that
significantly inhibits aggregation. This inhibition is selective
with respect to both the CD and the protein involved. Such
selective inhibition of protein aggregation may provide
additional advantages within the intranasal delivery methods
and compositions of the invention.

Additional agents for use in this context include CD
dimers, trimers and tetramers with varying geometries con-
trolled by the linkers that specifically block aggregation of
peptides and protein. Yet solubilization agents and methods
for incorporation within the invention involve the use of
peptides and peptide mimetics to selectively block protein-
protein interactions. In one aspect, the specific binding of
hydrophobic side chains reported for CD multimers may be
extended to proteins via the use of peptides and peptide
mimetics that similarly block protein aggregation. A wide
range of suitable methods and anti-aggregation agents may
be available for incorporation within the compositions and
procedures of the invention.

Stabilizing Delivery Vehicle, Carrier, Support or Com-
plex-Forming Species

In another embodiment, the present formulation may also
comprise other suitable agents such as a stabilizing delivery
vehicle, carrier, support or complex-forming species. The
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coordinate administration methods and combinatorial for-
mulations of the instant invention may optionally incorpo-
rate effective lipid or fatty acid based carriers, processing
agents, or delivery vehicles, to provide improved formula-
tions for delivery of Calnexin or functionally equivalent
fragment proteins, analogs and mimetics, and other biologi-
cally active agents. For example, a variety of formulations
and methods are provided for delivery which comprise one
or more of these active agents, such as a peptide or protein,
admixed or encapsulated by, or coordinately administered
with, a liposome, mixed micellar carrier, or emulsion, to
enhance chemical and physical stability and increase the
half-life of the biologically active agents (e.g., by reducing
susceptibility to proteolysis, chemical modification and/or
denaturation) upon mucosal delivery.

Within certain aspects of the invention, specialized deliv-
ery systems for biologically active agents may comprise
small lipid vesicles known as liposomes or micelles. These
are typically made from natural, biodegradable, non-toxic,
and non-immunogenic lipid molecules, and can efficiently
entrap or bind drug molecules, including peptides and pro-
teins, into, or onto, their membranes. The attractiveness of
liposomes as a peptide and protein delivery system within
the invention is increased by the fact that the encapsulated
proteins can remain in their preferred aqueous environment
within the vesicles, while the liposomal membrane protects
them against proteolysis and other destabilizing factors.
Even though not all liposome preparation methods known
are feasible in the encapsulation of peptides and proteins due
to their unique physical and chemical properties, several
methods allow the encapsulation of these macromolecules
without substantial deactivation.

Additional delivery vehicles carrier, support or complex-
forming species for use within the invention may include
long and medium chain fatty acids, as well as surfactant
mixed micelles with fatty acids. Most naturally occurring
lipids in the form of esters have important implications with
regard to their own transport across mucosal surfaces. Free
fatty acids and their monoglycerides which have polar
groups attached have been demonstrated in the form of
mixed micelles to act on the intestinal barrier as penetration
enhancers. This discovery of barrier modifying function of
free fatty acids (carboxylic acids with a chain length varying
from 12 to 20 carbon atoms) and their polar derivatives has
stimulated extensive research on the application of these
agents as mucosal absorption enhancers.

For use within the methods of the invention, long chain fatty
acids, especially fusogenic lipids (unsaturated fatty acids
and monoglycerides such as oleic acid, linoleic acid, linoleic
acid, monoolein, etc.) provide useful carriers to enhance
delivery of Calnexin or a functionally equivalent fragment,
and other biologically active agents disclosed herein.
Medium chain fatty acids (C6 to C12) and monoglycerides
have also been shown to have enhancing activity in intes-
tinal drug absorption and can be adapted for use within the
mucosal delivery formulations and methods of the inven-
tion. In addition, sodium salts of medium and long chain
fatty acids are effective delivery vehicles and absorption-
enhancing agents for mucosal delivery of biologically active
agents within the invention. Thus, fatty acids can be
employed in soluble forms of sodium salts or by the addition
of non-toxic surfactants, e.g., polyoxyethylated hydroge-
nated castor oil, sodium taurocholate, etc. Other fatty acid
and mixed micellar preparations that are useful within the
invention include, but are not limited to, Na caprylate (C8),
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Na caprate (C10), Na laurate (C12) or Na oleate (C18),
optionally combined with bile salts, such as glycocholate
and taurocholate.

The vaccine of the present invention may advantageously
include a pharmaceutically acceptable excipient such as a
suitable adjuvant. Suitable adjuvants include an aluminium
salt such as aluminium hydroxide gel (alum) or aluminium
phosphate (as described in W(093/24148), but may also be
a salt of calcium, iron or zinc, or may be an insoluble
suspension of acylated tyrosine, or acylated sugars, cationi-
cally or anionically derivatised polysaccharides, or poly-
phosphazenes. The suitable adjuvants may also comprise
mannose-containing, carbohydrate based adjuvants such as
fungal mannans.

The vaccine formulation may additionally include a bio-
logically acceptable buffer to maintain a pH close to neutral
(7.0-7.3). Such buffers preferably used are typically phos-
phates, carboxylates, and bicarbonates. More preferred buff-
ering agents are sodium phosphate, potassium phosphate,
sodium citrate, calcium lactate, sodium succinate, sodium
glutamate, sodium bicarbonate, and potassium bicarbonate.
The buffer may comprise about 0.0001-5% (w/v) of the
vaccine formulation, more preferably about 0.001-1% (w/v).
The buffer(s) may be added as part of the stabilizer com-
ponent during the preparation thereof, if desired. Other
excipients, if desired, may be included as part of the final
vaccine formulation.

The remainder of the vaccine formulation may be an
acceptable diluent, to 100%, including water. The vaccine
formulation may also be formulated as part of a water-in-oil,
or oil-in-water emulsion.

Also provided as part of the invention is a method of
preparation of the vaccine formulation herein described.
Preparation of the vaccine formulation preferably takes
place in two phases. The first phase typically involves the
preparation of the stabilizer component. The first phase may
typically involve the preparation of the stabilizer compo-
nent. The stabilizer component may comprise any suitable
components as discussed above. For example, a vegetable-
based protein stock solution may be prepared by dissolving
the vegetable-based protein in a diluent. The preferred
diluent may be water, preferably distilled and/or purified so
as to remove trace impurities (such as that sold as purified
Super Q®). In a separate vessel an animal-based protein
may be dissolved in a diluent, additionally with the sugar
component and buffer additives. Preferably, an equal volume
of the vegetable-based protein stock solution is added to the
animal-based protein solution. It is desirable that after
HCI/KOH adjustment to achieve a pH of approximately
7.2£0.1, the stabilizer component may be sterilized via
autoclave. The stabilizer solution may be refrigerated for an
extended period prior to introduction of the Calnexin frag-
ment.

The second phase of preparation of the vaccine formula-
tion may include introduction of the Calnexin fragment with
the stabilizer component, thereby yielding the vaccine for-
mulation. Preferably, the Calnexin fragment may be diluted
with a buffer solution prior to its introduction to the stabi-
lizer component.

Once this vaccine formulation solution has been achieved,
the formulation may be separated into vials or other suitable
containers. The vaccine formulation herein described may
then be packaged in individual or multi-dose ampoules, or
be subsequently lyophilized (freeze-dried) before packaging
in individual or multi-dose ampoules. The vaccine formu-
lation herein contemplated also includes the lyophilized
version. The lyophilized vaccine formulation may be stored
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for extended periods of time without loss of viability at
ambient temperatures. The lyophilized vaccine may be
reconstituted by the end user, and administered to a patient.

The vaccine of the present invention may be either in a
solid form or in a liquid form. Preferably, the vaccine of the
present invention may be in a liquid form. The liquid form
of the vaccine may have a concentration of 50-4,000 nano-
molar (nM), preferably between 50-150 nM. In some
embodiments, the concentration will be between 1-50,000
nM.

To vaccinate a patient, a therapeutically effective amount
of vaccine comprising Calnexin fragments may be admin-
istered to a patient. The therapeutically effective amount of
vaccine may typically be one or more doses, preferably in
the range of about 0.01-10 mL,, most preferably 0.1-1 mL,,
containing 20-200 micrograms, most preferably 1-50 micro-
grams of vaccine formulation/dose. The therapeutically
effective amount may also depend on the vaccination spe-
cies. For example, for smaller animals such as mice, a
preferred dosage may be about 0.01-1 mL of a 1-50 micro-
gram solution of antigen. For a human patient, a preferred
dosage may be about 0.1-1 mI of a 1-50 microgram solution
of antigen. The therapeutically effective amount may also
depend on other conditions including characteristics of the
patient (age, body weight, gender, health condition, etc.), the
species of fungi, and others.

A vaccine of the present invention may be administered
by using any suitable means as disclosed above. Preferably,
a vaccine of the present invention may be administered by
intranasal delivery or intramuscular administration, e.g.,
needle injection.

After vaccination using a vaccine of the present invention,
a patient may be immunized from at least one of fungi. In
one specific embodiment, a patient after vaccination may be
immunized from at least one of dimorphic fungi. In one
preferred embodiment, a patient after vaccination may be
immunized from multiple dimorphic fungi of Histoplasma,
Coccidiodes, Paracoccidioides, Penicillium, Blastomyces,
and Sporothrix.

In one embodiment, the present invention relates to a
therapeutic device for vaccination a patient against fungal
infection. In one embodiment, the therapeutic device may
comprise any suitable devices charged with a preparation of
Calnexin or a functionally equivalent fragment. In another
embodiment, the therapeutic device may comprise any suit-
able devices charged with a preparation of Calnexin or a
functionally equivalent fragment and at least one additional
active compound.

The instant invention may also include kits, packages and
multicontainer units containing the above described phar-
maceutical compositions, active ingredients, and/or means
for administering the same for use in the prevention and
treatment of diseases and other conditions in mammalian
subjects. Briefly, these kits include a container or formula-
tion that contains Calnexin or a functionally equivalent
fragment, and/or other biologically active agents in combi-
nation with mucosal delivery enhancing agents disclosed
herein formulated in a pharmaceutical preparation for deliv-
ery.

Methods for Determining the Immunization Status of a
Patient

In one aspect, the present application discloses diagnostic
methods for determining immunization status of a patient.
Applicants envision that the present methods would be used
to access the status of receipt in a tissue transplantation
procedure.
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In one embodiment, the present application discloses
proteins or peptides and methods of using such proteins or
peptides to evaluate the immunization status of a patient. In
one embodiment, proteins or peptides may be used to detect
endogenous calnexin specific CD4 T cells. As discussed
above, Applicants identified calnexin as a major shared
antigen that is recognized by T cells that mediate protection
against pathogenic fungi that are members of the broad
fungal taxonomic group called Ascomycetes.

In one embodiment, the family of Ascomycetes may
comprise Blastomyces dermatitidis, Histoplasma capsula-
tum, Aspergillus fumigatus, Fonsecea pedrosoi, and Geo-
myces destructans (the latter is the “white nose fungus”,
which is decimating bat populations in North America), to
name a few.

In one preferred embodiment, the proteins or peptides
may comprise peptide-MHCII tetramers (pMHC tetramers).
Calnexin peptide #1 specific T cells recognize many of these
fungi and confer protection against them. As used herein,
calnexin peptide #1 specific T cells refers to the T cells that
are directed against the calnexin peptide number 1 (that is,
residues 103-115 of the calnexin protein; SEQ ID NOs:1-
34). The examples of calnexin peptide #1 are shown in the
Table 1.

Helper T cells play an essential role in protecting the host
from infection and cancer. Each helper T cell expresses a
unique receptor (TCR), which via the aid of the CD4
coreceptor is capable of binding to a specific foreign peptide
embedded in a Major Histocompatibility Complex II
(MHCII) molecule on the surface of another host cell—the
so-called antigen-presenting cell. Recognition of the rel-
evant peptide:MHCII ligand causes a helper T cell to pro-
duce various lymphokines that help B cells produce anti-
bodies and enhance the microbicidal activities of phagocytes
and cytotoxic lymphocytes. Therefore, The pMHC tetramers
may be used to track the emergence and persistence of these
T cells after exposure to the fungus in question.

In one embodiment, the fungus in question may include
any fungi as discussed above and any others appreciated by
one person having ordinary skill in the art.

The pMHCII tetramers may be produced from suitable
methods. For example, the pMHCII tetramers may be syn-
thesized by using the method described previously (ww-
w.jenkinsla b.umn.edu/Jenkins_I.a b/Protocols_files/New
%20tetramer %20production %20052212.pd f). In one pre-
ferred embodiment, the pMHCII tetramers may comprise at
least one fluorescent label. For example, the design of the
tetramer may incorporate Fos-Jun leucine zipper motifs to
force dimerize the coexpressed MHCII o and f§ chains
(Teyton, et. al., J. Exp. Med. 183:2087), and the E. coli BirA
signal sequence (Schatz, et. al., Protein Science 8:921) on
the a chain to allow for site-specific biotinylation. The
resulting biotinylated peptide:MHCII (pMHCII) heterodi-
mers may be tetramerized with fluorochrome-labeled
streptavidin.

In one embodiment, the present proteins or peptides such
as the pMHC tetramers may be used to identify “endog-
enous” calnexin peptide #1 specific T cells that reside in the
body of a patient before infection.

In one embodiment, the present proteins or peptides such
as the pMHC tetramers may be used to quantify “endog-
enous” calnexin peptide #1 specific T cells that reside in the
body of a patient before infection.

In one embodiment, the present proteins or peptides such
as the pMHC tetramers may be used to monitor the response
of calnexin peptide #1 specific T cells.
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In one embodiment, the present proteins or peptides such
as the pMHC tetramers may be used to monitor expansion
and characteristics of the calnexin peptide #1 specific T cells
after infection and vaccination.

In one embodiment, the present application discloses
compositions to identify and track calnexin peptide specific
T cells in a patient. In one embodiment, the compositions
may comprise proteins or peptides. Specifically, the suitable
proteins or peptides may comprise pMHC tetramers.

A composition comprising pMHC tetramers may also
comprise other suitable ingredients. In one embodiment, the
composition may also comprise a carrier molecule as a
stabilizer component. As the types of proteins or peptides
enclosed in the present invention may be rapidly degraded
once injected into the body, the proteins or peptides may be
bound to a carrier molecule for stabilizing the proteins or
peptides during delivery and administration. A suitable
carrier or stabilizer may comprise fusion proteins, polymers,
liposome, micro or nanoparticles, or any other pharmaceu-
tically acceptable carriers. A suitable carrier or stabilizer
molecule may comprise a tertiary amine N-oxide, e.g.,
trimethylamine-N-oxide, a sugar, e.g., trehalose, a poly
(ethylene glycol) (PEG), an animal-based protein, e.g.,
digested protein extracts such as N-Z-Amine®, N-Z-Amine
AS® and N-Z-Amine YT® (Sheffield Products Co., Nor-
wich, N.Y.), a vegetable-based protein, e.g., soy protein,
wheat protein, corn gluten, rice protein and hemp protein,
and any other suitable carrier molecules. The composition
may also comprise any suitable carrier or vehicle, such as
those as discussed above. The composition may also com-
prise other stabilization agents, such as those as discussed
above.

In one embodiment, the composition may also comprise
suitable stabilizing delivery vehicle, carrier, support or com-
plex-forming species, such as those as discussed above. For
example, the composition may additionally comprise at least
one of a stabilizer, a buffer, or an adjuvant.

In one embodiment, the present application discloses
methods for evaluating the immunization status of a patient.

In one specific embodiment, the present methods for
evaluating the immunization status of a patient may be
accomplished by detecting and evaluating “endogenous”
calnexin peptide #1 specific T cells in a patient.

In one embodiment, a method for evaluating the immu-
nization status of a patient against a fungus comprises the
steps of 1) obtaining pMHC tetramers; 2) exposing a sample
of a patient to a suitable amount of pMHC tetramers; 3)
identifying helper T cells such as “endogenous” calnexin
peptide #1 specific T cells in the patient’s sample; 4)
quantifying helper T cells such as “endogenous” calnexin
peptide #1 specific T cells in the patient’s sample; and 5)
monitoring the response, expansion and characteristics of
helper T cells such as calnexin peptide #1 specific T cells the
after infection and vaccination, wherein the immunization
status of a patient against the fungus is obtained by com-
paring the quantity, expansion and characteristics of the
helper T cells before and after infection and vaccination.

In one specific embodiment, the suitable sample is a fresh
blood sample from a patient.

In one embodiment, the peptide-MHCII tetramers com-
prise at least one fluorescent label. The fluorescent peptide-
MHCII tetramers may bind to helper T cells such as “endog-
enous” calnexin peptide #1 specific T cells. One may
identify the help T cells through a fluorescence detection
technique.

In one embodiment, the method may be applied to evalu-
ate the immunization status against any fungi such as
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dimorphic fungi or non-dimorphic fungi. In one embodi-
ment, the method may be applied to evaluate the immuni-
zation status against a dimorphic fungus selected from a
group consisting of Histoplasma, Coccidiodes, Paracoccid-
ioides, Penicillium, Blastomyces, and Sporothrix.

In another embodiment, the method may be applied to
evaluate the immunization status against a fungus selected
from a group consisting of Blastomyces dermatitidis, His-
toplasma capsulatum, Aspergillus fumigatus, Fonsecea
pedrosoi, and Geomyces destructans.

In one aspect, the present application discloses a kit for
evaluating the immunization status of a patient against a
fungus. The kit may comprise (1) a container or formulation
wherein the container or formulation comprises peptide-
MHCII tetramers, (2) means for exposing peptide-MHCII
tetramers to a sample of a patient, and (3) means for
detecting helper T cells in the patient’s sample, wherein the
peptide-MHCII tetramers are binding to the helper T cells.

In one embodiment, the sample is a fresh blood sample of
a patient.

In one embodiment, the peptide-MHCII tetramers may be
either a powder or a solution. In one specific embodiment,
the means for delivering peptide-MHCII tetramers is
selected from a group consisting of subcutaneous adminis-
tration, intramuscular administration, transcutaneous admin-
istration, intradermal administration, intraperitoneal admin-
istration, intraocular administration, intranasal
administration and intravenous administration.

In another embodiment, the kit may used to evaluating the
immunization status of a patient against a fungus selected
from a group consisting of Blastomyces dermatitidis, His-
toplasma capsulatum, Aspergillus fumigatus, Fonsecea
pedrosoi, and Geomyces destructans.

In another embodiment, the kit may used to evaluating the
immunization status of a patient against a fungus selected
from a group consisting of Blastomyces dermatitidis, His-
toplasma capsulatum, Aspergillus fumigatus, Fonsecea
pedrosoi, and Geomyces destructans.

In one embodiment, the peptide-MHCII tetramers may
comprise at least one fluorescent label. In one specific
embodiment, the means of detection may be a fluorescence
technique.

EXAMPLES

Methods

Fungi.

Strains used were ATCC 26199 (Harvey, Schmid, et al.,
1978), a wild-type strain of Blastomyces dermatitidis, and
the isogenic, attenuated mutant lacking BAD1, designated
strain #55 (Brandhorst, Wuthrich, et al., 1999), as well as
Histoplasma capsulatum strain G217B, Coccidiodes posa-
dasii (isolate C735) and Candida albicans strain #5314
(Wuthrich, Hung, et al., 2011). B. dermatitidis was grown as
yeast on Middlebrook 7H10 agar with oleic acid-albumin
complex (Sigma) at 39° C. H. capsulatum was grown as
yeast at 37° C. and 5% CO, on brain-heart infusion agar
(BHI) slants. C. albicans was grown on YPD plates. The
saprobic phase of C. posadasii (isolate C735) was grown on
GYE medium (1% glucose, 0.5% yeast extract, 1.5% agar)
at 30° C. for 3 to 4 weeks to generate a confluent layer of
arthroconidia (spores) on the agar surface. Formalin killed
spherules (FKS) of C. posadasii were generated as described
(Levine, Cobb, et al., 1960; Levine, Kong, et al., 1965.).

Mouse Strains.

Inbred C57BL/6 mice were obtained from Jackson labo-
ratory, Bar Harbor, Me. Blastomyces-specific TCR Tg 1807
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mice bred to B6.PL (Thyl.1%) mice to obtain Thy1.1"1807
cells were described elsewhere (Wuthrich, Ersland, et al.,
2012). Mice were 7-8 weeks old at the time of these
experiments. Mice were housed and cared for as per guide-
lines of the University of Wisconsin Animal Care Commit-
tee, who approved this work.

Generation of Eluate #1.

Cell wall membrane (CW/M) antigen (Ag) was extracted
from BADI1 vaccine yeast (Brandhorst, Wuthrich, et al.,
1999) as previously described (Wuthrich, Filutowicz, et al.,
2000). Briefly, yeast were broken open with glass beads,
debris pelleted, and the aqueous supernatant harvested.
CW/M Ag was diluted to a protein concentration of 1.5
mg/ml in binding buffer containing 20 mM Tris, pH7.6, 0.3
mM NaCl, 1 mM MnCl,, 1 mM MgCl,, 1 mM CaCl, and
centrifuged to remove insoluble complexes. To enrich the
mannosylated proteins in the CW/M Ag preparation we used
a Con A column (FIGS. 1A, 1B, 1C, 1D, and 1E). To prepare
the column, we washed 0.75 ml Con A-Sepharose resin with
5 ml of binding buffer at least three times, each time the resin
was pelleted by centrifugation at 1,000xg for 3 min. After
equilibration of the resin with an equal volume of binding
buffer, the CW/M Ag extract was allowed to bind for 60 to
120 min under agitation at 4° C. The resin was then
centrifuged at 1,000xg for 3 min, and washed twice for 10
min with 15 ml of binding buffer containing 0.1% Tween 20.
After a final wash with detergent free binding buffer, the
bound fraction was eluted by incubating it for 10 min in 5
ml 20 mM Tris-HCL buffer pH 7.6 containing 500 mM
a-D-methylmannopyranoside and 0.3 M NaCl. After pellet-
ing the resin at 2,000xg for 3 min, the supernatant was saved
as eluate #1 and aliquoted for subsequent use. To inactivate
Con A that might have leached from the resin, eluate #1
aliquots were heat treated for 15 min at 85° C.

Enrichment of the Shared Ag by Gel-Free Separation and
Identification by Mass Spec Analysis.

Eluate #1 was applied to a Gel-free 8100 fractionation
system (Protein Discovery, Knoxville, Tenn.), and separated
on a 10% Tris-Acetate cartridge. Fractions were collected
that corresponded to separately eluted MW markers. These
fractions were surveyed for protein content by PAGE analy-
sis and silver stain. The fractions that activated 1807 T cells
(quantified by production of INF-y) were concentrated by
FASP for MS analysis (below).

Filter Aided Sample Preparation [FASP] Method.

FASP sample preparation (Universal sample preparation
method for proteome analysis (Wisniewski, Zougman, et al.,
2009) and mass spectrometric analysis was done at the Mass
Spectrometry Facility at the Biotechnology Center, Univer-
sity of Wisconsin-Madison. In short, samples were bound to
10 kDa MW cut-off Microcon filters (Millipore Corp.,
Bedford Mass.) and washed twice with 500 pL. of 25 mM
NH,HCO; (pHS8.5). Sample was denatured for 2 min in 100
uL of 8M Urea/50 mM NH,HCO; (pHS8.5) then spun 6 min
at 14,000xg. Disulfides were reduced at 37° C. in 100 pl of
6.4M Urea/40 mM NH,HCO, (pH8.5)/5 mM DTT for 45
min then spun 2 min at 14,000xg. Cys alkylation was
performed at room temperature in the dark for 15 min in 100
ul of 6.4M Urea/40 mM NH,HCO; (pH8.5)/11 mM IAA
then spun 2 min at 14,000xg and washed once with 100 plL,
of 8M Urea/50 mM NH,HCO, (pHS8.5) and once with 25
mM NH,HCO, (pHS8.5). Digestion with 200 ng trypsin
(Promega Corporation, Madison Wis.) was performed in 50
ul of 1M Urea/20 mM NH,HCO; (pH8.5)/5% ACN over-
night at 37° C. Peptides were spun through the membrane
and washed through with 50 pl of 25 mM NH,HCO,
(pH8.5), 5 min at 14,000xg. Eluted peptide solution was
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acidified with 2.5% TFA [Trifluoroacetic Acid] to 0.3% final
and C18 solid phase extracted with OMIX SPE tips (Agilent
Technologies, Santa Clara, Calif.). Peptides were eluted off
the C18 column with 20 ul of acetonitrile/H,O/TFA (60%:
40%:0.1%) into 1.5 mL Protein LoBind tube (Eppendort)
dried in the SpeedVac to ~2 pl, diluted to 18 pl with 0.05%
TFA and 8 pl loaded for nanol.C-MS/MS analysis.

NanoL.C-MS/MS.

Peptides were analyzed by nanol.C-MS/MS using the
Agilent 1100 nanoflow system (Agilent Technologies) con-
nected to a hybrid linear ion trap-orbitrap mass spectrometer
(LTQ-Orbitrap XL, Thermo Fisher Scientific) equipped with
a nanoelectrospray ion source. HPL.C was performed using
an in-house fabricated 15-cm C18 column packed with
MAGIC C18AQ 3 um particles (MICHROM Bioresources
Inc., Auburn, Calif.). Solvents were 0.1% formic acid in
water (solvent A) and 0.1% formic acid, 95% acetonitrile in
water (solvent B). The gradient consisted of 20 min loading
and desalting at 1% solvent B, an increase to 40% B over
195 min, to 60% B over 20 min, and to 100% B over 5 min.

MS survey scans from m/z 300 to 2000 were collected in
centroid mode at a resolving power of 100,000. Dynamic
exclusion was employed to increase dynamic range and
maximize peptide identifications, excluding precursors up to
0.55 m/z below and 1.05 m/z above previously selected
precursors (40 sec expiration). Data was referenced against
B. dermatitidis amino acid sequence database (19,126 pro-
tein entries) using in-house Mascot search engine 2.2.07
(Matrix Science, London, UK). Peptide mass tolerance was
set at 20 ppm and fragment mass at 0.6 Da. Quantification
was done with Scaffold software (version 3.6.3, Proteome
Software Inc., Portland, Oreg.). Protein identifications were
reported above 95.0% probability within 0.9% False Dis-
covery Rate and comprising at least 2 identified peptides.
Probabilities were assigned by the Protein Prophet algorithm
(Nesvizhskii, Keller, et al., 2003).

Generation and Purification of Recombinant Calnexin.

Paracoccidioides brasiliensis Calnexin was amplified
from the pGEM-Calnexin plasmid (dos Santos Feitosa, de
Almeida Soares, et al., 2007), generously provided by Jose
Daniel Lopes, using oligonucleotides designed to omit the
stop codon and add Nhel and Sall restriction sites to the 5'
and 3' ends, respectively. The resulting 1.7 kb fragment was
ligated into the pET28¢ vector digested with Nhel and Xhol,
in frame with a C-terminal 6xHis tag. The pET28c-Calnexin
construct was transformed into BL21(DE3) E. coli for
expression of recombinant Calnexin. Calnexin-expressing
E. coli was grown at 37° C. in LB medium supplemented
with 50 ug/ml kanamycin to an OD600 of ~0.9, at which
point isopropyl-p-D-1-thiogalactopyranoside (IPTG) was
added to a final concentration of 0.2 mM. Cells were induced
for 24 hours at 15° C. Cells were harvested and resuspended
in lysis buffer (50 mM Tris-HC1 (pH 7.5), 200 mM NaCl,
0.1% Triton X-100, 5 mM DTT, and 0.1 mg/ml lysozyme
supplemented with complete EDTA-free Protease Inhibitor
Cocktail Tablet (Roche)), followed by sonication and cen-
trifugation. Calnexin was purified from the supernatant
using a Ni-NTA column (Qiagen) and the wash and elution
buffers were used according to manufacturer instructions for
purification under native conditions. Calnexin eluate was
then dialyzed into 1xPBS using 3,500 MWCO dialysis
tubing (Pierce).

Generation of Anti-Calnexin Polyclonal Antibody and
Staining of Yeast.

Mice were vaccinated with 200 pug recombinant Calnexin
(rCalnexin) thrice. For the first immunization, the protein
was emulsified in CFA, the following two boosters were
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formulated in IFA (Wuthrich, Filutowicz, et al., 2000). Two
weeks after the last boost, mice were bled and the serum
harvested. Oligospecific anti-Calnexin antibodies were puri-
fied from the serum using affinity-purification. Briefly, >200
ng purified recombinant Calnexin was run on an SDS-10%
polyacrylamide gel at 20 mAmp for one hour, transferred to
PVDF membrane (Millipore), and stained in Ponceau S. The
band corresponding to Calnexin was excised from the mem-
brane and probed overnight at 4° C. with anti-Calnexin
mouse serum diluted 1:2 in PBS. After washing once in
PBS+0.1% Tween 20 and three times in PBS, the anti-
Calnexin antibodies were eluted from the membrane in 100
mM glycine (pH 2.6). Following neutralization with 100
mM Tris-HCl (pH 8), the purified antibody was functionally
verified by spectrophotometric analysis and Western blot.

For staining yeast, B. dermatitidis strain #55 was grown
in liquid HMM for three days at 37° C., passed back to an
OD600 of 0.8 and grown for an additional two days.
Aliquots of 10° yeast were washed in PBS, resuspended in
90 ul PBS+10 pl anti-Calnexin antibody, and incubated at 4°
C. for one hour. Cells were washed in PBS, and then
incubated at room temperature for 40 minutes with rhod-
amine red-conjugated goat anti-mouse (Molecular Probes)
diluted 1:100 in PBS containing 0.5% BSA and 2 mM
EDTA. After washing in PBS, the yeast were fixed in 2%
PFA, pelleted, and resuspended in PBS. Fluorescent micros-
copy was carried out on an Olympus BX60 using mirror
cube U-MWIG, with images taken under a 40x objective
using QCapture Pro software.

Comparison of Calnexin Sequence Among Different
Fungi and Prediction of its Class II Epitopes.

To determine the degree of conservation of the Calnexin
protein among the systemic dimorphic fungi, the deduced
Calnexin protein sequences of B. dermatitidis strain 26199,
H. capsulatum strain G217B, C. posadasii strain C735 and
P. brasiliensis strain PBO1 were aligned using ClustalW
(Thompson, Higgins, et al., 1994) in the MacVector software
package (v. 12.5.1; MacVector Inc., Carey, N.C.). To aid in
determining possible epitopes within the Calnexin protein
sequence, two different algorithms were used to predict
binding peptides for the mouse C57/B6 MHC-class-11-allele,
H2-IAb. In the first algorithm the Calnexin protein sequence
of B. dermatitidis was analyzed using the Immune Epitope
Database (IEDB) Analysis Resource (tools.immuneepitope-
.org/main/html/tcell_tools.html). The output of this software
designates each peptide and its IC,, value. Several peptides,
with nine amino-acid-core sequences that had IC,, values
less than 500 nM (considered strong to moderate binding
affinity) were predicted, and clustered into six regions of
extended peptides within the B. dermatitidis Calnexin pro-
tein sequence (FIG. 6). A second algorithm developed in the
Laboratory of Marc Jenkins, University of Minnesota, which
is based only on peptides that have been eluted from affinity
purified H2-IAb molecules and sequenced by mass spec
(Mark Jenkins, personal communication), generated ten
strong-binding nanomers, with greater than 5 standard
deviations above random peptides. The peptides were
named Peptide 1 through Peptides 10, based on the strength
of predicted binding to H2-IAb (FIG. 6).

The ten predicted nanomers were synthesized as 13aa
peptide—harboring an additional two flanking amino acids
at each end—by GeneScript USA Inc. (Piscataway, N.J.;
www.genscript.com) and used to test epitope-specific 1807
T-cell activation.

Stimulation of 1807 T Cells In Vitro.

To test the antigenic properties of the Calnexin protein
and peptides we loaded bone marrow derived dendritic cells
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(BMDC) with the respective antigens and cultured them
with naive 1807 T cells to assess T-cell activation and
cytokine production. After three days of co-culture, the cell
culture supernatants were harvested and analyzed for cytok-
ines by ELISA and 1807 T cells stained for the activation
markers CD44 and CD62L. (Wuthrich, Ersland, et al., 2012).
In some experiments, the Blastomyces CW/M-reactive
T-cell clone #5, whose TCR was cloned to generate 1807
transgenic mice (Wuthrich, Filutowicz, et al., 2007), was
used as a reporter T-cell to identify the presence of the
antigen. Cell-culture supernatants were generated in 96-well
plates in 0.2 ml containing 1x10° BMDC, 0.05 to 10 pg/ml
of CW/M antigen (Wuthrich, Filutowicz, et al., 2000), 0.05
to 50 pg/ml Calnexin and Drkl (as a negative control)
(Nemecek, Wuthrich, et al., 2006) and 0.001 to 100 uM
Calnexin peptides #1-10 (FIG. 6). Supernatants were col-
lected after 72 hours of co-culture. IFN-y and I[.-17A were
measured by ELISA (R&D System, Minneapolis, Minn.)
according to manufacturer specifications (detection limits
were 0.05 ng/ml).

Generation of a Water-Soluble Extract from Vaccine
Yeast.

Yeast surface proteins were extracted three times with
three yeast-pellet volumes of water by agitating the yeast for
one hour at 4° C. The yeast were separated from the
supernatant by centrifugation and filtration through a 0.2 um
filter. The water soluble-extract was concentrated by a
Centricon column with a 30 kD cutoff.

Vaccination and Infection.

Mice were vaccinated as described (Wuthrich, Filutowicz,
et al., 2000), twice, two weeks apart, subcutaneously (s.c.)
with 20 to 200 pg recombinant Calnexin emulsified in
complete Freund’s adjuvant or with 10® heat killed C.
albicans yeast and mineral oil. Mice were infected intratra-
cheally (i.t.) with 2x10® or 2x10* wild-type yeast of B.
dermatitidis strain 26199, 2x10° H. capsulatum G217B,
2x10° FKS or 60 spores of the virulent C. posadasii isolate
C735 (Wuthrich, Filutowicz, et al., 2000; Wisniewski, Zoug-
man, et al., 2009; Nesvizhskii, Keller, et al.,, 2003; (dos
Santos Feitosa, de Almeida Soares, et al., 2007; Thompson,
Higgins, et al., 1994; Wuthrich, Filutowicz, et al.,, 2007;
Nemecek, Wuthrich, et al.,, 2006; Wuthrich Gern, et al.,
2011). To assess the infiltration of primed CD4 T cells into
the lungs, challenged mice were analyzed at day 4 post-
infection. To analyze the extent of lung infection, homog-
enized lungs were plated and yeast colony forming units
(CFU) enumerated on BHI agar (Difco, Detroit, Mich.),
sheep-blood containing Mycosel plates, or GYE plates con-
taining 50 pg/ml of chloramphenicol (Wuthrich, Gem, et al.,
2011).

Adoptive Transfer of 1807 Cells and Experimental Chal-
lenge.

To assess the T helper cytokine phenotype of Calnexin-
specific CD4* T cells after vaccination with Calnexin and
various adjuvants, we transferred 10° naive 1807 Tg cells
into C57BL/6 wild-type mice before vaccination. On the
same day, recipients were vaccinated, boosted two weeks
later and challenged two weeks after the boost.

Intracellular Cytokine Stain.

Lung cells were harvested at day 4 post-infection. Cells
(0.5%10° cells/ml) were stimulated for 4 hours with anti-
CD3 (clone 145-2C11; 0.1 pg/ml.) and anti-CD28 (clone
37.51; 1 ug/mL) in the presence of Golgi-Stop (BD Biosci-
ences). Stimulation with fungal ligands yielded comparable
cytokine production by transgenic T-cells compared to CD3/
CD28 stimulation (data not shown). After cells were washed
and stained for surface CD4 and CD8 using anti-CD4 PerCp,
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anti-CD8 PeCy7, and anti-CD44-FITC mAbs (Pharmingen),
they were fixed and permeabilized in Cytofix/Cytoperm at
4° C. overnight. Permeabilized cells were stained with
anti-IL-17A PE and anti-IFN-y-Alexa 700 (clone XMG1.2)
conjugated mAbs (Pharmingen) in FACS buffer for 30 min
at 4° C., washed, and analyzed by FACS. Cells were gated
on CD4 and cytokine expression in each gate analyzed. The
number of cytokine positive CD4* T cells per lung was
calculated by multiplying the percent of cytokine-producing
cells by the number of CD4* cells in the lung.

Cytokine Protein Measurements of In Vivo Primed T
Cells.

Cell-culture supernatants were generated in 24-well plates
in 1 mL containing 5x10° splenocytes and lymph node cells
and various concentrations of Blastomyces CW/M antigen
(Wuthrich, Filutowicz, et al., 2000), rCalnexin, Drkl, and
Calnexin peptides. Supernatant was collected after 72 hours
of co-culture. IFN-y and I[.-17A were measured by ELISA
as above.

Statistical Analysis.

The number and percentage of activated, proliferating or
cytokine producing T-cells and differences in number of
CFU were analyzed using the Wilcoxon rank test for non-
parametric data (Fisher and vanBelle, 1993) or the T-test
when data were normally distributed. A P value of <0.05 is
considered statistically significant.

Results

Steps Used to Identify Calnexin as the Shared Antigen
(Ag).

1807 TCR Tg cells recognize a protective antigen that is
shared among systemic dimorphic fungi (Wuthrich, Hung, et
al., 2011; Wuthrich, Ersland, et al., 2012). To identify the
shared antigen, we prepared a cell wall membrane (CW/M)
extract from B. dermatitidis vaccine yeast as previously
described (Wuthrich, Filutowicz, et al., 2000). After running
CW/M through a Con A column that retains mannosylated
proteins, we collected Eluate 1, which contained 1% of the
protein present in the starting material (FIG. 1A). Traces of
active Con A released from the column into Eluate #1 were
heated to destroy its mitogenic activity (not shown). Eluate
#1 (FIG. 1B) was further fractioned in a gel free system to
separate individual constituents by size (FIG. 1C). Fractions
6 and 7 stimulated 1807 T cells to produce IFN-y, whereas
medium alone as a control, and fractions 5 and 8 did not
(FIG. 1D). To identify the T cell reactive Ag, we subjected
fraction 7 to mass spec analysis. Proteins were identified by
cross-referencing the mass of detected peptides against a
database of the B. dermatitidis proteome. Proteins present in
non-stimulatory fractions and proteins diverging from the
mass parameters of the gel-free fraction were discounted.
This technique yielded a roster of five protein candidates
potentially representing the shared antigen. Calnexin was
one of these five proteins.

Proof Positive that Calnexin is the Shared Antigen

To investigate whether Calnexin is the shared Ag that
stimulates 1807 T cells, we cloned the gene into the plasmid
pET28c and used IPTG to induce gene expression in trans-
fected E. coli. 24 h later, the crude lysate from E. coli
harbored an additional prominent band that migrated
between 60-70 kD, which corresponds with the predicted
molecular weight of 63 kD for recombinant Calnexin (rCal-
nexin) (FIG. 2A). We purified the recombinant protein over
a Ni-NTA column (FIG. 2A) and used the eluate to stimulate
1807 cells in an in vitro co-culture system with BMDC. In
response to rCalnexin, 1807 T cells produced IFN-y in a
dose-dependent manner. The response to rCalnexin
exceeded the response to CW/M extract, which also harbors
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Calnexin, but at a lower concentration (FIG. 2B). In con-
trast, recombinant Drkl-a hybrid histidine kinase of B.
dermatitidis (Nemecek, Wuthrich, et al.,, 2006) expressed
and purified from E. coli as a control—did not induce IFN-y
production by 1807 T cells. Thus, rCalnexin (not LPS from
E. coli) induced cytokine production by 1807 T cells spe-
cifically and in a dose-dependent manner.

To investigate whether rCalnexin induces activation and
proliferation of 1807 cells in vivo, we adoptively transferred
1807 Tg T cells into naive wild-type recipient mice prior to
vaccination. Similar to live B. dermatitidis vaccine yeast,
rCalnexin emulsified in complete Freund’s adjuvant acti-
vated and stimulated proliferation of >85% of the transferred
1807 cells (FIG. 2C), whereas adjuvant alone did not. These
results identify Calnexin as the shared Ag that is recognized
by 1807 TCR Tg T cells, which confer resistance to multiple
systemic dimorphic fungi (Wuthrich, Hung, et al., 2011;
Wauthrich, Ersland, et al., 2012).

Identification of Calnexin’s Peptide Epitope

To identify the 1807 T cell reactive peptide epitope, we
first aligned the amino acid sequence of the fungal species
that we have reported stimulate 1807 T cells in vivo
(Wuthrich, Hung, et al., 2011), including B. dermatitidis, H.
capsulatum, C. posadasii and P. brasiliensis. We investi-
gated regions of sequence conservation that might represent
the shared epitope for the 1807 T-cell receptor. We found
that Calnexin is highly conserved across the entire Calnexin
sequence among this group of dimorphic fungi (FIG. 6).
Thus, the identification of highly conserved areas of the
protein was not a sufficient measure to hone in on the 1807
epitope-containing sequence. To narrow the focus of pos-
sible peptides to test for 1807 reactivity, we subjected
Blastomyces Calnexin to two class 1I I-Ab restricted-epitope
prediction algorithms (FIG. 6). The IEBD algorithm pre-
dicted six regions of overlapping peptides with binding
affinities values (ICs,) less that 500 nM. In a second
analysis, an algorithm developed in Marc Jenkins’ labora-
tory (unpublished data) refined the above analysis, and
predicted ten strong H2-IAb epitopes in B. dermatitidis
Calnexin (FIG. 6). We chemically synthesized peptides of
thirteen amino acids in length, representing these ten pre-
dicted epitopes (named Peptide 1 though Peptide 10), and
tested them to determine the cognate epitope for the 1807
T-cell receptor.

To test whether the synthetic peptides activate naive 1807
T cells in vitro, we loaded BMDC with individual peptides
and co-cultured them with 1807 cells. Peptide #1 strongly
activated naive 1807 T cells as measured by their reduced
expression of CD62L (FIG. 3A) and increased expression of
CD44 (data not shown). In contrast, an irrelevant control
OT2 peptide, and all other synthetic Calnexin peptides did
not activate 1807 cells. Peptide 1 also stimulated the pro-
duction of IFN-y by 1807 cells in a dose dependent manner
(FIG. 3B). As little as 1 to 10 nM of peptide 1 stimulated as
much IFN-y as 10 pg/ml of CW/M Ag, which has been
shown to induce substantial amounts of the cytokine (data
not shown). Neither Calnexin Peptide 5, nor the other
synthesized Calnexin peptides, induced the production of
IFN-y by 1807 cells.

Evidence that Calnexin is Displayed on the Yeast Surface

Among fungal pathogens, most of the virulence factors
and antigenic proteins are secreted or associated with the
cell wall or surface. Despite the fact that Calnexin is a
molecular chaperone and folding sensor that regulates the
transport of proteins from the ER to the Golgi apparatus,
(Ellgaard and Helenius, 2003) vaccination with B. derma-
titidis yeast efficiently stimulates 1807 T cell responses in
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vivo. Thus, we wondered how presumably intracellular
Calnexin is accessed by antigen-presenting cells and dis-
played to T cells. To address this conundrum, we sought to
investigate whether Calnexin is instead present on the yeast
surface. During our search for the shared Ag, we found that
a water-soluble extract of surface proteins from the vaccine
yeast activated 1807 T cells (data not shown). Western-blot
analysis of the water-soluble extract detected a doublet that
migrated on SDS-PAGE at the same position as rCalnexin
produced by E. coli (FIG. 4A). To investigate whether
vaccine yeast harbor Calnexin on their surface, we stained
yeast in vitro at 37° C. and yeast harvested from the site of
vaccination (subcutaneous tissue) with polyclonal anti-Cal-
nexin antibodies. Both in vitro and in vivo grown vaccine
yeast stained positively with the anti-Calnexin serum (FIGS.
4B and 4C). The virulent parental strain 26199 that is used
for the pulmonary challenge of mice also harbored Calnexin
on the yeast surface when harvested and stained at day 4
post-infection (FIG. 4C). These results indicate that Cal-
nexin is present on the surface of vaccine and challenge
yeast.

Functional Relevance of Calnexin and Peptide T Cell
Responses.

To determine whether vaccination with Calnexin induces
protective immunity against lethal B. dermatitidis infection,
we immunized mice with soluble recombinant protein plus
either complete Freund’s adjuvant (CFA) or heat killed C.
albicans yeast (contains fungal PAMPs) to polarize naive T
cells into Thl cells or Thl7, respectively (LeibundGut-
Landmann, Gross, et al., 2007). To evaluate whether these
vaccine formulations efficiently stimulate the generation and
recruitment of Th17 and Th1 cells to the lung upon recall,
we adoptively transferred naive 1807 T cells into mice prior
to vaccination and determined the number of cytokine
producing 1807 T cells at day 4 post-infection. Mice vac-
cinated with Calnexin recruited Th17 and Th1 cells into the
lung in a dose and Ag-specific manner. The antigen formu-
lation prepared with heat killed C. a/bicans yeast expanded
more 1807 T cells than that prepared with CFA (FIG. 5A).
Most strikingly, mice that were vaccinated with rCalnexin
and C. albicans yeast as the adjuvant completely cleared
lung infection by day 4 post-infection, whereas mice vac-
cinated with either Candida adjuvant alone or Calnexin and
CFA together did not (FIG. 5B). These data indicate that
recombinant Calnexin protein has the capacity to protect
vaccinated mice against lethal pulmonary infection when
Ag-specific T cells have been primed in sufficient numbers.

Peptide Prediction of Calnexin Fragments to Human.

Applicants performed an analysis of the predicted pep-
tides that could work with the known epitope binding
domain of several Human HLLA DRBI1 alleles, using the
publicly available ProPred software (www.imtech.res.in/
raghava/propred/). The results were shown in FIGS. 7A, 7B,
7C, 7D, 7E, and 7F. In the output, the Blasto Calnexin
sequence was shown on a separate line for each of 51 DRB1
alleles, and peptides that are predicted to fit in the MHCII
groove of that allele were indicated in blue, with red used to
indicate a so-called anchor amino acid that would be at
position one of the 9 amino acid core sequence. A peptide of
interest is “promiscuous” if it is predicted to interact with
many different human MHCII molecules. Since the human
HLA locus is so polymorphic, a good vaccine for humans
will have to have epitopes that are promiscuous, and can
work with many different HLA MHC molecules in order to
stimulate an immune response. The results in FIGS. 7A, 7B,
7C, 7D, 7E, and 7F show that Blasto Calnexin does, indeed,
have several peptide sequences (blue) that are predicted to fit
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into the MHC groove for presentation to T-Cells. Of par-
ticular interest is that there is a predicted epitope for the
sequence of Peptidel (which was predicted for B6 mouse
HLA interaction, and has been experimentally shown to do
so with 1807 cells) at position 103 to 115. There were
several other promiscuous epitopes throughout the Calnexin
sequence as predicted by the ProPred software.

Peptide MHCII Tetramers to Detect Endogenous Cal-
nexin Specific Cd4 T Cells

Applicants have taken advantage of the discovery of
calnexin as a major shared antigen that is recognized by T
cells that mediate protection against pathogenic fungi that
are members of the broad fungal taxonomic group called
Ascomycetes. Having already discovered that calnexin pep-
tide #1 specific T cells recognize many of these fungi and
confer protection against them, Applicants created an immu-
nogical tool—peptide-MHCII tetramers (pMHC tetram-
ers)—to track the emergence and persistence of these T cells
after exposure to the fungus in question. The synthesis of
pMHCII tetramers has been previously described. The pres-
ent application discloses methods of creating reagents to
identify and track calnexin peptide specific T cells.

Applicants have now used the tetramers to find and
quantify “endogenous” calnexin peptide #1 specific T cells
that reside in the body before infection, and then to monitor
their response, expansion and characteristics after infection
and vaccination. Applicants initiated this work by studying
mice before and after infection with Blastomyces dermati-
tidis or after vaccination with calnexin recombinant protein
or attenuated B. dermatitidis. Applicants envision that the
process of the experiments may be extended to other fungi
that are members of the family of ascomycetes. Other fungi
may include Histoplasma capsulatum, Aspergillus fumiga-
tus, Fonsecea pedrosoi, and Geomyces destructans (the
latter is the “white nose fungus”, which is decimating bat
populations in North America), to name a few. Applicants
results suggest that infection with these fungi activates and
expands endogenous calnexin peptide #1 specific T cells.

The tetramers that we are developing pave the way toward
a clinical application. Individuals with cancer or other
disorders who are to receive bone marrow or stem cell
transplants may be at risk for opportunistic fungal infection
with Aspergillus species. These infections may carry high
morbidity and mortality rates that reach 80-90%. It would be
clinically advantageous to use the tetramer to screen and
discern whether a bone marrow or stem cell donor has
evidence of strong immunity against Aspergillus as a way of
planning the clinical management of the recipient. For
example, the tetramers in the present application may be
used to, 1) gauge the risk of Aspergillus infection in the
transplanted recipient (who will receive the immune or
non-immune cells); 2) to plan anti-fungal prophylaxis strat-
egies for the at-risk recipient, or 3) plan vaccination of the
donor (pre-transplant) to induce calnexin or peptide #1
antigen-specific T cells.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 95

<210> SEQ ID NO 1

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Blastomyces dermatitidis strains 26199

<400> SEQUENCE: 1

Leu Val Val Lys Asn Pro Ala

1 5 10

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

SEQ ID NO 2

LENGTH: 13

TYPE: PRT

ORGANISM: Blastomyces
<400> SEQUENCE: 2

Leu Val Val Lys Asn Pro Ala

1 5 10

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

SEQ ID NO 3

LENGTH: 13

TYPE: PRT

ORGANISM: Blastomyces

<400> SEQUENCE: 3

Ala His His Ala Ile Ser

Ala His His Ala Ile Ser

dermatitidis strains 26199

dermatitidis strains 18808
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32

Leu Val Val Lys Asn Pro Ala
1 5

<210> SEQ ID NO 4

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Blastomyces

<400> SEQUENCE: 4

Leu Val Val Lys Asn Pro Ala
1 5

<210> SEQ ID NO 5

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Blastomyces

<400> SEQUENCE: 5

Leu Val Val Lys Asn Pro Ala
1 5

<210> SEQ ID NO 6

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Histoplasma

<400> SEQUENCE: 6

Leu Val Val Lys Asn Pro Ala
1 5

<210> SEQ ID NO 7

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Histoplasma

<400> SEQUENCE: 7

Leu Val Val Lys Asn Pro Ala
1 5

<210> SEQ ID NO 8

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Histoplasma

<400> SEQUENCE: 8

Leu Val Val Lys Asn Pro Ala
1 5

<210> SEQ ID NO 9

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Histoplasma

<400> SEQUENCE: 9
Leu Val Val Lys Asn Pro Ala

1 5

<210> SEQ ID NO 10
<211> LENGTH: 13
<212> TYPE: PRT

Ala His His Ala Ile Ser
10

dermatitidis strains Er-3

Ala His His Ala Ile Ser
10

dermatitidis strains 14081

Ala His His Ala Ile Ser
10

capsulatum of strains G186AR

Ala His His Ala Ile Ser
10

capsulatum of strains Naml

Ala His His Ala Ile Ser
10

capsulatum of strains H88

Ala His His Ala Ile Ser
10

capsulatum of strains H143

Ala His His Ala Ile Ser
10

<213> ORGANISM: Paracoccidioides brasiliensis

<400> SEQUENCE: 10

Leu Val Ile Lys Asn Ala Ala

Ala His His Ala Ile Ser
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-continued

34

<210> SEQ ID NO 11

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Paracoccidioides lutzii

<400> SEQUENCE: 11

Leu Val Ile Lys Asn Ala Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 12

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Coccidioides immitis

<400> SEQUENCE: 12

Leu Val Val Lys Asn Ala Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 13

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Coccidioides posadasii €35 SOWgp

<400> SEQUENCE: 13

Leu Val Val Lys Asn Ala Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 14

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Coccidioides posadasii Silveira

<400> SEQUENCE: 14

Leu Val Val Lys Asn Ala Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 15

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Penicillium marneffei

<400> SEQUENCE: 15

Leu Val Leu Lys Asn Pro Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 16

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Penicillium chrysogenum

<400> SEQUENCE: 16

Leu Val Val Lys Asn Ala Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 17

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Aspergillus flavus

<400> SEQUENCE: 17

Leu Val Val Lys Asn Pro Ala Ala His His Ala Ile Ser
1 5 10
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<210> SEQ ID NO 18
<211> LENGTH: 13
<212> TYPE: PRT
<213> ORGANISM: Aspergillus

<400> SEQUENCE: 18
Leu Val Val Lys Asn Pro Ala
1 5

<210> SEQ ID NO 19
<211> LENGTH: 13
<212> TYPE: PRT
<213> ORGANISM: Aspergillus

<400> SEQUENCE: 19
Leu Val Val Lys Asn Pro Ala
1 5

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

SEQ ID NO 20

LENGTH: 13

TYPE: PRT

ORGANISM: Aspergillus
<400> SEQUENCE: 20

Leu Val Val Lys Asn Val Ala
1 5

<210> SEQ ID NO 21
<211> LENGTH: 13
<212> TYPE: PRT
<213> ORGANISM: Aspergillus

<400> SEQUENCE: 21
Leu Val Val Lys Asn Val Ala
1 5

<210> SEQ ID NO 22

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Aspergillus
<400> SEQUENCE: 22

Leu Val Val Lys Asn Val Ala
1 5

<210> SEQ ID NO 23
<211> LENGTH: 13
<212> TYPE: PRT
<213> ORGANISM: Aspergillus

<400> SEQUENCE: 23

Leu Val Val Lys Asn Val Ala
1 5

<210> SEQ ID NO 24

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Aspergillus
<400> SEQUENCE: 24

Leu Val Val Lys Asn Val Ala
1 5

<210> SEQ ID NO 25

oryzae

Ala His His Ala Ile Ser
10

terreus

Ala His His Ala Ile Ser
10

nidulans

Ala His His Ala Ile Ser
10

kawachii

Ala His His Ala Ile Ser
10

niger

Ala His His Ala Ile Ser
10

fumigatus

Ala His His Ala Ile Ser
10

clavatus

Ala His His Ala Ile Ser
10
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<211> LENGTH: 13
<212> TYPE: PRT
<213> ORGANISM: Pneumocystis carinii

<400> SEQUENCE: 25

Leu Val Leu Lys Asn Glu Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 26

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Magnaporthe oryzae

<400> SEQUENCE: 26

Leu Val Val Lys Asn Pro Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 27

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Exophiala dermatitidis

<400> SEQUENCE: 27

Leu Val Val Lys Asn Ala Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 28

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Neurospora crassa

<400> SEQUENCE: 28

Leu Val Val Lys Asn Ala Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 29

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Cryptococcus neoformans

<400> SEQUENCE: 29

Leu Val Leu Lys Thr Lys Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 30

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Schizophyllum commune

<400> SEQUENCE: 30

Leu Val Ala Lys Thr Lys Ala Ala His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 31

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Candida albicans

<400> SEQUENCE: 31
Leu Val Met Lys Ser Arg Ala Ser His Tyr Ala Ile Ser

1 5 10

<210> SEQ ID NO 32
<211> LENGTH: 13
<212> TYPE: PRT
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 32

Leu Val Leu Lys Ser Arg Ala Lys His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 33

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

Leu Val Leu Met Ser Arg Ala Lys His His Ala Ile Ser
1 5 10

<210> SEQ ID NO 34

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Geomyces destrctans now called Pseudogymnoascus
destructans

<400> SEQUENCE: 34
Leu Val Val Lys Asn Ala Ala Ala His His Ala Ile Ser

1 5 10

<210> SEQ ID NO 35

<211> LENGTH: 560

<212> TYPE: PRT

<213> ORGANISM: Blastomyces dermatitidis strains 26199

<400> SEQUENCE: 35

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220
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42

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

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

<400>

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu

530

Asn

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

PRT

SEQUENCE :

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

SEQ ID NO 36
LENGTH:
TYPE :
ORGANISM: Blastomyces

560

36

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys

535

Ala

Met Arg Leu Asn Ala Ser Leu

1

5

Leu Ile Gly Asn Val His Ala

20

Ser Thr Ser Ser Val Ile Glu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

520

Thr

Lys

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr

505

Pro

Ala

Lys

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Val

540

Gly

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala

525

Ser

Lys

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile

510

Lys

Thr

Ala

dermatitidis strains 18188

Ala Ser Leu Ile Leu Ser Ser

10

Glu Asp Glu Val Lys Glu Asp

25

30

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val

495

Val

Lys

Ala

Gly

Ile
15

Ala

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560

Ala

Thr

Lys Pro Thr Phe Thr Pro Thr Thr Leu
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Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

50

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro
450

35

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp
435

Lys

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly
420

Leu

Asp

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile
405

Lys

Glu

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Gln

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys
455

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val
440

Lys

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp
425

Glu

Glu

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn
410
Ala

Val

Gly

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu
460

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu
445

Ser

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys
430

Glu

Phe

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu
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Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 37

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (129)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (162)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (202)..(210)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (395)..(403)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (474)..(482)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (503)..(516)

<400> SEQUENCE: 37

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
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165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 38

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (15)..(23)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (104)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (128)..(142)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (202)..(210)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (395)..(403)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (474)..(488)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (503)..(516)

<400> SEQUENCE: 38

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
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-continued

260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 39

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (97)..(105)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (150)..(158)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (208)..(216)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (221)..(237)
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<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (241)..(249)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(310)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (408)..(420)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (503)..(517)

<400> SEQUENCE: 39

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
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340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 40

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (93)..(105)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (150)..(158)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(180)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(193)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (217)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(310)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (386)..(394)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (408)..(426)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (469)..(477)
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<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (505)..(514)
<400> SEQUENCE: 40

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
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385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 41

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (97)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (150)..(159)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (208)..(216)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(310)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (412)..(420)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (476) .. (484)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(522)

<400> SEQUENCE: 41

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
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62

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

Ala

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro
450

Pro

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp
435

Lys

Val

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly
420
Leu

Asp

Lys

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

Gln

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys
455

Arg

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val
440

Lys

Gly

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp
425
Glu

Glu

Lys

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

Trp Glu Thr Arg

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu
460

Leu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu
445

Ser

Phe

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys
430
Glu

Phe

Ile

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu
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465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 42

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (97)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (150)..(159)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (208)..(216)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(310)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (412)..(420)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (476) .. (484)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(522)

<400> SEQUENCE: 42

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110



65

US 9,993,534 B2

-continued

66

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly
515

Lys

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly
500

Leu

Gly

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Pro
485
Ala

Gly

Lys

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser
520

Thr

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr
505

Pro

Ala

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys
490
Leu

Ala

Glu

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Val

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala
525

Ser

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile
510

Lys

Thr

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val
495
Val

Lys

Ala

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala
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-continued

68

530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu

545

550 555

<210> SEQ ID NO 43

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (97)..(102)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (150)..(159)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (208)..(216)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(310)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (412)..(420)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (476) .. (484)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(522)

<400> SEQUENCE: 43

Met
1
Leu
Ser
Lys
Thr
65

Ala

Met

Ala

Leu

Gly

145

Glu

Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile
Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala
20 25 30

Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr
35 40 45

Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg
50 55 60

Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp
70 75

Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn
85 90 95

Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His
100 105 110

Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys
115 120 125

Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys
130 135 140

Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala
150 155

Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp
165 170 175

560

Ala

Thr

Leu

Trp

Trp

Gly

His

Thr

Gly

Glu
160

Lys
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Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 44

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE



US 9,993,534 B2
71

-continued

<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (97)..(105)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(180)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (208)..(216)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (221)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(310)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (386)..(394)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (408)..(420)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (469)..(477)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(517)

<400> SEQUENCE: 44

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240
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Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 45

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (97)..(102)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
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-continued

<222> LOCATION: (150)..(159)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (208)..(216)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(310)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (412)..(420)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (476) .. (484)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(522)

<400> SEQUENCE: 45

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300
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Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 46

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(23)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (104)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (135)..(145)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (217)..(225)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(311)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
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-continued

<222> LOCATION: (418)..(426)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (480) .. (488)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(514)

<400> SEQUENCE: 46

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365
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-continued

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 47

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (15)..(23)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(111)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (474)..(482)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(518)

<400> SEQUENCE: 47

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
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84

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro
450

Pro

Leu

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro
485

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile
470

Val

Ala

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys
455

Arg

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val
440
Lys

Gly

Ala

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys
490

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu
460

Leu

Val

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu
445
Ser

Phe

Pro

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val
495

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala
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Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 48

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (19)..(23)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (148) .. (156)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (213)..(225)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (474)..(482)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (499)..(518)

<400> SEQUENCE: 48

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160
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88

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu
530

Asn

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu
Gly
515

Lys

Val

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

<210> SEQ ID NO 49

<211> LENGTH:

560

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys
535

Ala

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val
Ser
520

Thr

Lys

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr
505
Pro

Ala

Lys

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Val
540

Gly

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala
525

Ser

Lys

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile

510

Lys

Thr

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val

495

Val

Lys

Ala

Gly

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560
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<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (15)..(23)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (80)..(90)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (135)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (216)..(225)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (289)..(297)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (474)..(482)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(516)

<400> SEQUENCE: 49

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255
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Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 50

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (15)..(23)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (80)..(88)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (135)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (148) .. (156)
<220> FEATURE:
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<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(177)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (213)..(225)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (289)..(297)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (395)..(403)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (474)..(482)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(514)

<400> SEQUENCE: 50

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285
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Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 51

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (104)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(145)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (210)..(225)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (474)..(482)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(516)

<400> SEQUENCE: 51

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
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98

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

Asn
385

Ile

Ile

Ile

Thr

Ala

50

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro
370
Tyr

Gly

Tyr

Gly

Ser

35

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asn

20

Ser

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly
420

Val

Val

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile
405

His

Ile

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

Ala

Glu

Gln

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro
375
Thr

Thr

Val

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp
425

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn
410

Ala

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe
395

Asp

Glu

Lys

Thr

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Asp

30

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys
430

15

Ala

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Thr

Leu

Trp

Trp

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala
400

Asn

Glu
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-continued
Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445
Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460
Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480
Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495
Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510
Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525
Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540
Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
<210> SEQ ID NO 52
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (82)..(94)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (135)..(145)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (213)..(221)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(311)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (418)..(426)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(514)
<400> SEQUENCE: 52
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
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101

-continued

102

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala
465

Ala

Gly

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro
450
Pro

Leu

Gly

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly
500

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro
485

Ala

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile
470

Val

Leu

90 95

Leu Val Val Lys Asn Pro Ala Ala His
105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Glu Ala Val Lys Ala Val Pro Glu Val
490 495

Leu Val Thr Leu Val Leu Ile Ile Val
505 510

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu
480

Ala

Gly
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104

Ala

Ala

Asp
545

Val Gly Leu Gly Ser Pro
515

Glu Lys Gly Lys Glu Lys
530 535

Asn Val Lys Gly Glu Ala
550

<210> SEQ ID NO 53

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (15)..(23)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (148) .. (156)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (169)..(177)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (210)..(225)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (474)..(482)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (499)..(518)

<400> SEQUENCE: 53

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly
145

Glu

Arg Leu Asn Ala Ser Leu
Ile Gly Asn Val His Ala
20

Thr Ser Ser Val Ile Glu
35

Ala Pro Phe Leu Glu Gln

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

His

Gly

Asp

100

Ala

Gln

Met

Asn

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Ser
520
Thr

Lys

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

Pro Ala Pro

Ala Glu Ala

Ala Ala Lys Lys

525

Val Ser Thr Ala
540

Lys Arg Ser Gly Lys Ala Gly

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

555

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys
155

Met

Leu Ser Ser Ile

Lys Glu Asp Ala

30

Thr Pro Thr Thr

45

Trp Glu Thr Arg

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Asp

Asn

95

His

Lys

Cys

Ala

Asp

Gln

Ala

Glu
560

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu
160

Lys
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105

-continued

106

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu
530

Asn

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

<210> SEQ ID NO 54

<211> LENGTH:

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

PRT

560

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Glu Ala Val Lys Ala Val Pro Glu Val
490 495

Leu Val Thr Leu Val Leu Ile Ile Val
505 510

Pro Ser Pro Ala Pro Ala Ala Lys Lys
520 525

Lys Thr Ala Glu Ala Val Ser Thr Ala
535 540

Ala Lys Lys Arg Ser Gly Lys Ala Gly
555

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560
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108

-continued
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (15)..(23)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (104)..(112)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (135)..(145)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (217)..(225)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(311)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (418)..(426)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(514)
<400> SEQUENCE: 54
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110
Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125
Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140
Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160
Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175
Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190
Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205
Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220
Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
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-continued

110

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu

530

Asn

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

PRT

NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

SEQ ID NO 55
LENGTH:
TYPE :
ORGANISM:
FEATURE:

560

Homo sapiens

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys

535

Ala

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

520

Thr

Lys

BINDING SITE
(3)..(18)

BINDING SITE
(80) .. (90)

BINDING SITE
(162) .. (170)

BINDING SITE
(208) .. (216)

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr

505

Pro

Ala

Lys

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Val

540

Gly

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala

525

Ser

Lys

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile

510

Lys

Thr

Ala

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val

495

Val

Lys

Ala

Gly

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560
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-continued

112

<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Arg Leu Asn
Ile Gly Asn
20

Thr Ser Ser
35

Ala Pro Phe

Pro Ser His

Tyr Val Gly

Val Gly Asp
100

Ile Ser Ala
115

Val Val Gln
130

Ala Tyr Met

Phe Ser Asn

Gly Val Thr
180

Thr Gly Glu
195

Val Ser Lys
210

Ser Phe Gln

Leu Glu Asp

Pro Glu Asp
260

Asp Pro Glu
275

Glu Ile Val
290
Glu Pro Thr

Asp Asp Glu

Lys Cys Ser

BINDING SITE
(221) .. (229)

BINDING SITE
(395) .. (403)

BINDING SITE
(474) .. (484)

BINDING SITE
(502) .. (516)

55

Ala Ser Leu

Val His Ala

Val Ile Glu

Leu Glu Gln

55

Ala Lys Lys
70

Thr Trp Ala
85

Lys Gly Leu

Lys Phe Pro

Tyr Glu Val

135

Lys Leu Leu
150

Thr Ser Pro
165

Asn Lys Val

Tyr Glu Glu

Leu Ser Thr
215

Ile Arg Ile
230

Phe Ser Pro
245

Lys Lys Pro

Ala Thr Lys

Asp Thr Asp

295

Ser Ile Pro
310

Glu Asp Gly
325

Glu Val Ser

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile
330

Gly

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala
315

Pro

Met

Leu

Lys

Thr

Trp

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ser

Glu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Ser

Asp

30

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

Ile

15

Ala

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro
335

Pro

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp
320

Asn

Met
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113

-continued

114

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

340

Lys Asn Pro
355

Pro Ala Tyr
370

Tyr Phe Glu

Gly Phe Glu

Tyr Ile Gly

420

Trp Asp Leu
435

Pro Lys Asp
450

Pro Val Lys

Leu Glu Asn

Gly Leu Gly

500

Val Gly Leu
515

Glu Lys Gly
530

Asn Val Lys

<210> SEQ ID NO
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:

<400> SEQUENCE:

345 350

Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly
390 395

Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp
405 410 415

His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Lys His Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser
470 475

Pro Val Glu Ala Val Lys Ala Val Pro Glu Val
485 490 495

Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val
505 510

Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys
520 525

Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala
535 540

Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly
550 555

56

Homo sapiens

BINDING SITE
(3)..(18)

BINDING SITE
(80) .. (90)

BINDING SITE
(162) .. (170)

BINDING SITE
(208) .. (216)

BINDING SITE
(221) .. (229)

BINDING SITE
(395) .. (403)

BINDING SITE
(474) .. (484)

BINDING SITE
(502) .. (516)

56

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala

1

5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr

20

25 30
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-continued

116

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

Asn

385

Ile

Ile

Thr

Arg

Thr

Ala

50

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

Ser

35

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp
435

Lys

Ser

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly
420

Leu

Asp

Val

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile
405

Lys

Glu

Ile

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Glu

Gln

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val
440

Lys

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp
425

Glu

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn
410
Ala

Val

Gly

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Thr

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu
445

Ser

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys
430

Glu

Phe

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu
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118

-continued
450 455 460
Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480
Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495
Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510
Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525
Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540
Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
<210> SEQ ID NO 57
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (60)..(68)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(138)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (183)..(195)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (227)..(235)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (376) ..(384)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(478)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(514)
<400> SEQUENCE: 57
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
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Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala
465
Ala

Gly

Ala

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly
500

Leu

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro
485

Ala

Gly

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile
470
Val

Leu

Ser

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr
505

Pro

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys
490

Leu

Ala

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile
510

Lys

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val
495

Val

Lys

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu
480
Ala

Gly

Gln
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121 122

-continued

Ala

Asp
545

515 520 525

Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
550 555 560

<210> SEQ ID NO 58

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (60)..(68)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(138)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(195)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (227)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (376) ..(384)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(478)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(518)

<400> SEQUENCE: 58

Met
1

Leu
Ser
Lys
Thr

65

Ala

Met

Ala

Leu

Gly
145

Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
70 75 80

Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
150 155 160
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Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu
530

Asn

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

<210> SEQ ID NO 59

<211> LENGTH:

<212> TYPE:

PRT

560

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys
535

Ala

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser
520

Thr

Lys

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr

505

Pro

Ala

Lys

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Val
540

Gly

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala
525

Ser

Lys

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile

510

Lys

Thr

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val

495

Val

Lys

Ala

Gly

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560
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-continued
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(138)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(193)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(478)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(518)
<400> SEQUENCE: 59
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110
Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125
Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140
Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160
Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175
Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190
Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205
Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220
Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240
Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255
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Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

<210>
<211>
<212>
<213>
<220>

Pro Glu Asp

260
Pro Glu
275

Asp

Glu
290

Ile Val

Glu Pro Thr

Asp Asp Glu

Ser
340

Lys Cys

Asn Pro

355

Lys

Pro Ala
370

Tyr

Tyr Phe Glu

Gly Phe Glu

Tyr Ile Gly

420
Trp Asp Leu
435

Pro
450

Lys Asp

Pro Val Lys

Leu Glu Asn

Gly Leu Gly

500
Val Gly
515

Leu

Glu
530

Lys Gly

Asn Val Lys

SEQ ID NO
LENGTH:
TYPE: PRT
ORGANISM:
FEATURE:

<221> NAME/KEY :

<222>
<220>

LOCATION:
FEATURE:

<221> NAME/KEY :

<222>
<220>

LOCATION:
FEATURE:

<221> NAME/KEY :

<222>
<220>

LOCATION:
FEATURE:

<221> NAME/KEY :

<222>
<220>

LOCATION:
FEATURE:

<221> NAME/KEY :

<222>
<220>

LOCATION:
FEATURE:

<221> NAME/KEY :

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

60

560

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys

535

Ala

Homo sapiens

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

520

Thr

Lys

BINDING SITE

(1) ..

(9)

BINDING SITE
(103) .. (112)

BINDING SITE
(130) .. (139)

BINDING SITE
(183) .. (195)

BINDING SITE
(216) .. (224)

BINDING SITE

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr

505

Pro

Ala

Lys

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Asp Glu Ala

270
Asp Glu Asp
285

Glu Asp
300

Trp

Gln Lys Pro

Pro Thr Ile

Glu Pro

350

Trp

Ala Pro Met

365

Lys Ile Ala

380

Glu Pro Met

Ile Leu Phe

Lys Leu Lys

430

Glu Glu Glu
445
Phe

Leu Ser

460
Phe

Leu Ile

Val Pro Glu

Ile Ile

510

Leu

Ala Ala
525

Lys

Val
540

Ser Thr

Gly Lys Ala

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val

495

Val

Lys

Ala

Gly

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560
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130

<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Arg Leu Asn
Ile Gly Asn
20

Thr Ser Ser
35

Ala Pro Phe
50

Pro Ser His

Tyr Val Gly

Val Gly Asp

100

Ile Ser Ala
115

Val Val Gln
130

Ala Tyr Met

Phe Ser Asn

Gly Val Thr

180

Thr Gly Glu
195

Val Ser Lys
210

Ser Phe Gln

Leu Glu Asp

Pro Glu Asp
260

Asp Pro Glu
275

Glu Ile Val
290

Glu Pro Thr

Asp Asp Glu

Lys Cys Ser
340

Lys Asn Pro
355

(358) .. (366)

BINDING SITE
(470) ..(478)

BINDING SITE
(506) .. (515)

60

Ala Ser Leu

Val His Ala

Val Ile Glu

Leu Glu Gln

55

Ala Lys Lys
70

Thr Trp Ala
85

Lys Gly Leu

Lys Phe Pro

Tyr Glu Val

135

Lys Leu Leu
150

Thr Ser Pro
165

Asn Lys Val

Tyr Glu Glu

Leu Ser Thr
215

Ile Arg Ile
230

Phe Ser Pro
245

Lys Lys Pro

Ala Thr Lys

Asp Thr Asp
295

Ser Ile Pro
310

Glu Asp Gly
325

Glu Val Ser

Glu Tyr Lys

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly
360

Ser

Asp

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile
330

Gly

Trp

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala
315
Pro

Met

Thr

Leu

Lys

Thr

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Ser

Glu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro
365

Ser

Asp

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro
350

Met

Ile

15

Ala

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp
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132

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

Pro Ala Tyr
370

Tyr Phe Glu

Gly Phe Glu

Tyr Ile Gly

420

Trp Asp Leu
435

Pro Lys Asp
450

Pro Val Lys

Leu Glu Asn

Gly Leu Gly

500

Val Gly Leu
515

Glu Lys Gly
530

Asn Val Lys

<210> SEQ ID NO

<211> LENGTH:
<212> TYPE:

PRT

<213> ORGANISM:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:

<400> SEQUENCE:

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys

535

Ala

550

61

560

Homo sapiens

BINDING SITE
(1) .. (9)

BINDING SITE
(60) .. (68)

BINDING SITE
(103) .. (111)

BINDING SITE
(130) .. (141)

BINDING SITE
(168) .. (176)

BINDING SITE
(185) .. (193)

BINDING SITE
(358) .. (366)

BINDING SITE
(376) ..(384)

BINDING SITE
(470) ..(478)

61

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

520

Thr

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr

505

Pro

Ala

Lys

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Lys Ile Ala Asn
380

Glu Pro Met Gly
Ile Leu Phe Asp
415

Lys Leu Lys Ala
430

Glu Glu Glu Ala
445

Leu Ser Phe Lys
460

Leu Phe Ile Ser
Val Pro Glu Val
495

Leu Ile Ile Val
510

Ala Ala Lys Lys
525

Val Ser Thr Ala
540

Gly Lys Ala Gly

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala

1

5

10

15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr

20

25

30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu

35

40

45



US 9,993,534 B2

133

-continued

134

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro
450

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly
420

Leu

Asp

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile
405

Lys

Glu

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Gln Phe Thr Asp Gly Trp Glu Thr Arg
55 60

Lys Glu Asp Ser Lys Ser Glu Glu Asp
75

Ala Val Glu Glu Pro His Val Phe Asn
90 95

Leu Val Val Lys Asn Pro Ala Ala His
105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu
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136

-continued
Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480
Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495
Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510
Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525
Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540
Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
<210> SEQ ID NO 62
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (60)..(68)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (102)..(110)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (129)..(138)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (167)..(175)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (184) ..(194)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (357)..(365)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (469)..(477)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (505)..(517)
<400> SEQUENCE: 62
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110
Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125
Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140
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137 138

-continued

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
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140

<210> SEQ ID NO 63

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(103) .. (112)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(130) .. (143)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(151) .. (159)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(168) .. (176)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(183) .. (193)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(213) .. (225)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(358) .. (366)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(395) .. (403)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(414) .. (422)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(502) .. (518)

<400> SEQUENCE: 63

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly
145
Glu

Cys

Lys

Arg Leu Asn Ala Ser Leu
Ile Gly Asn Val His Ala
20

Thr Ser Ser Val Ile Glu
35

Ala

50

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly
195

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr
165

Asn

Tyr

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Gln

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys
200

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe
185

His

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile
170

Ile

Met

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys
155
Met

Phe

Lys

Leu Ser Ser Ile

15

Lys Glu Asp Ala

30

Thr Pro Thr Thr

45

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro
205

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys
190

Pro

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp
175

Asn

Ala

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu
160
Lys

Pro

Val
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141 142

-continued

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 64

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:
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144

-continued
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(177)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(193)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (418)..(426)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(478)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (510)..(518)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (547)..(555)
<400> SEQUENCE: 64
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110
Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125
Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140
Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160
Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175
Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190
Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205
Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220
Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240
Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255
Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270
Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285
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145 146

-continued

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 65

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (151)..(159)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (183)..(191)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (213)..(221)
<220> FEATURE:
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148

<221> NAME/KEY :
<222> LOCATION:

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Arg

Ile

Thr

Ala

50

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro
370

Tyr

Leu

Gly

Ser

35

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn
355

Ala

Phe

Asn

Asn

20

Ser

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser
340
Pro

Tyr

Glu

BINDING SITE

(502) .. (518)

65

Ala

Val

Val

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ser

His

Ile

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys
390

Leu

Ala

Glu

Gln

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro
375

Thr

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe
395

Leu

Lys

Thr

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys
380

Glu

Ser

Glu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro
365

Ile

Pro

Ser

Asp

30

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro
350
Met

Ala

Met

Ile

15

Ala

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala
400
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149 150

-continued

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 66

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (151)..(159)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (183)..(191)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (213)..(221)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(518)

<400> SEQUENCE: 66

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
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151

-continued

152

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala
465

Ala

Gly

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro
450
Pro

Leu

Gly

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly
500

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro
485

Ala

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile
470

Val

Leu

90 95

Leu Val Val Lys Asn Pro Ala Ala His
105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Glu Ala Val Lys Ala Val Pro Glu Val
490 495

Leu Val Thr Leu Val Leu Ile Ile Val
505 510

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu
480

Ala

Gly
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154

Ala

Ala

Asp
545

Val Gly Leu Gly Ser Pro
515

Glu Lys Gly Lys Glu Lys
530 535

Asn Val Lys Gly Glu Ala
550

<210> SEQ ID NO 67

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (27)..(35)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (93)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (135)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (150)..(158)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (221)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (302)..(310)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (408)..(420)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(522)

<400> SEQUENCE: 67

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly
145

Glu

Arg Leu Asn Ala Ser Leu
Ile Gly Asn Val His Ala
20

Thr Ser Ser Val Ile Glu
35

Ala Pro Phe Leu Glu Gln

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

His

Gly

Asp

100

Ala

Gln

Met

Asn

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Ser
520
Thr

Lys

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

Pro Ala Pro

Ala Glu Ala

Ala Ala Lys Lys

525

Val Ser Thr Ala
540

Lys Arg Ser Gly Lys Ala Gly

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

555

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys
155

Met

Leu Ser Ser Ile

Lys Glu Asp Ala

30

Thr Pro Thr Thr

45

Trp Glu Thr Arg

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Asp

Asn

95

His

Lys

Cys

Ala

Asp

Gln

Ala

Glu
560

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu
160

Lys
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155

-continued

156

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu
530

Asn

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

<210> SEQ ID NO 68

<211> LENGTH:

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

PRT

560

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Glu Ala Val Lys Ala Val Pro Glu Val
490 495

Leu Val Thr Leu Val Leu Ile Ile Val
505 510

Pro Ser Pro Ala Pro Ala Ala Lys Lys
520 525

Lys Thr Ala Glu Ala Val Ser Thr Ala
535 540

Ala Lys Lys Arg Ser Gly Lys Ala Gly
555

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560
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158

-continued
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(111)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(177)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(195)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (418)..(426)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (510)..(518)
<400> SEQUENCE: 68
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110
Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125
Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140
Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160
Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175
Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190
Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205
Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220
Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240
Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255
Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270
Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
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-continued

275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 69

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(111)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(138)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(195)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (418)..(426)
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-continued

<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (510)..(518)
<400> SEQUENCE: 69

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
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164

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu

530

Asn

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

Ile

405

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys

535

Ala

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

520

Thr

Lys

550

<210> SEQ ID NO 70

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(1) ..(18)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(103) .. (112)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(130) .. (143)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(168) .. (177)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(185) .. (193)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(229) ..(237)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(418) .. (426)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(470) ..(478)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(510) .. (518)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(547) .. (555)

<400> SEQUENCE: 70

Gln

Asp

425

Glu

Glu

Lys

Val

Thr

505

Pro

Ala

Lys

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Val

540

Gly

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala

525

Ser

Lys

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile

510

Lys

Thr

Ala

Asp

415

Ala

Ala

Lys

Ser

Val

495

Val

Lys

Ala

Gly

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala

1

5

10

15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr

20

25

30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu

35 40

45
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166

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

Ala

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro
450

Pro

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp
435

Lys

Val

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly
420
Leu

Asp

Lys

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

Gln

55

Lys

Ala

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys
455

Arg

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val
440

Lys

Gly

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp
425
Glu

Glu

Lys

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

Trp Glu Thr Arg

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu
460

Leu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu
445

Ser

Phe

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys
430
Glu

Phe

Ile

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu
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168

-continued
465 470 475 480
Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495
Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510
Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525
Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540
Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
<210> SEQ ID NO 71
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (213)..(221)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (395)..(403)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(514)
<400> SEQUENCE: 71
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110
Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125
Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140
Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160
Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175
Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190
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170

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<220>
<221>

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu

530

Asn

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

PRT

LOCATION :
FEATURE:
NAME /KEY :

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

SEQ ID NO 72
LENGTH:
TYPE :
ORGANISM :
FEATURE:
NAME /KEY :

560

Homo sapiens

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Lys

535

Ala

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

520

Thr

Lys

BINDING SITE
(1) ..(18)

BINDING SITE

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr

505

Pro

Ala

Lys

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Val
540

Gly

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala

525

Ser

Lys

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile

510

Lys

Thr

Ala

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val

495

Val

Lys

Ala

Gly

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560
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172

<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>

LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Arg Leu Asn

Ile Gly Asn

20
Thr

Ser Ser

35

Ala
50

Pro Phe

Pro Ser His

Tyr Val Gly

Val Gly Asp

100
Ile

Ser Ala

115

Val
130

Val Gln

Ala Tyr Met

Phe Ser Asn

Thr
180

Gly Val

Thr Gly Glu

195

Val
210

Ser Lys

Ser Phe Gln

Leu Glu Asp

Pro Glu Asp

260
Pro Glu
275

Asp

Glu
290

Ile Val

(103) .. (111)

BINDING SITE
(130) .. (143)

BINDING SITE
(179) .. (193)

BINDING SITE
(358) .. (366)

BINDING SITE
(470) ..(478)

BINDING SITE
(502) .. (518)

BINDING SITE
(547) .. (555)

72

Ala Ser Leu

Val His Ala

Val Ile Glu

Glu Gln

55

Leu

Ala Lys

70

Lys

Thr
85

Trp Ala

Lys Gly Leu

Lys Phe Pro

Glu Val
135

Tyr

Leu Leu

150

Lys

Thr
165

Ser Pro

Asn Lys Val

Tyr Glu Glu

Thr
215

Leu Ser

Ile Arg Ile

230

Phe
245

Ser Pro

Lys Lys Pro

Ala Thr Lys

Asp Thr Asp

295

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro
280

Ala

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp
265

Glu

Thr

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Leu

Lys

Thr

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu
300

Ser

Glu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu
285

Asp

Ser

Asp

30

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala
270

Asp

Trp

Ile

15

Ala

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile
255
His

Ala

Leu

Ala

Thr

Leu

Trp

Trp

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val
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174

-continued
Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320
Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335
Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350
Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365
Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380
Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400
Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415
Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430
Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445
Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460
Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480
Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495
Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510
Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525
Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540
Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
<210> SEQ ID NO 73
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(111)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(138)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(195)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (418)..(426)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (510)..(518)
<400> SEQUENCE: 73
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175

-continued

176

Met

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Arg

Ile

Thr

Ala

50

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro
370

Tyr

Gly

Leu

Gly

Ser

35

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn
355
Ala

Phe

Phe

Asn

Asn

20

Ser

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Ala

Val

Val

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile
405

Ser

His

Ile

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Leu Ala Ser Leu Ile Leu Ser Ser Ile
10 15

Ala Glu Asp Glu Val Lys Glu Asp Ala
25 30

Glu Lys Pro Thr Phe Thr Pro Thr Thr
40 45

Gln Phe Thr Asp Gly Trp Glu Thr Arg
55 60

Lys Glu Asp Ser Lys Ser Glu Glu Asp
75

Ala Val Glu Glu Pro His Val Phe Asn
90 95

Leu Val Val Lys Asn Pro Ala Ala His
105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Ala

Thr

Leu

Trp

Trp

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn
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178

-continued
Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430
Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445
Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460
Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480
Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495
Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510
Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525
Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540
Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
<210> SEQ ID NO 74
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (183)..(191)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (216)..(224)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (476) .. (484)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (510)..(518)
<400> SEQUENCE: 74
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110
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179

-continued

180

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala
465
Ala

Gly

Ala

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly
515

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly
500

Leu

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro
485

Ala

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile
470
Val

Leu

Ser

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Glu Ala Val Lys Ala Val Pro Glu Val
490 495

Leu Val Thr Leu Val Leu Ile Ile Val
505 510

Pro Ser Pro Ala Pro Ala Ala Lys Lys
520 525

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln
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181 182

-continued

Ala

Asp
545

Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
550 555 560

<210> SEQ ID NO 75

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (213)..(221)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (395)..(403)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(514)

<400> SEQUENCE: 75

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln
225

Leu

Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
70 75 80

Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
150 155 160

Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205

Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
230 235 240

Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255
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183 184

-continued

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 76

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(138)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(193)
<220> FEATURE:
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-continued

186

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Arg Leu Asn
Ile Gly Asn
20

Thr Ser Ser
35

Ala Pro Phe
50

Pro Ser His

Tyr Val Gly

Val Gly Asp

100

Ile Ser Ala
115

Val Val Gln
130

Ala Tyr Met

Phe Ser Asn

Gly Val Thr
180

Thr Gly Glu
195

Val Ser Lys
210

Ser Phe Gln

Leu Glu Asp

Pro Glu Asp
260

Asp Pro Glu
275

Glu Ile Val
290

Glu Pro Thr

Asp Asp Glu

BINDING SITE
(217) .. (225)

BINDING SITE
(229) ..(237)

BINDING SITE
(358) .. (366)

BINDING SITE
(414) .. (422)

BINDING SITE
(503) .. (518)

76

Ala Ser Leu

Val His Ala

Val Ile Glu

Leu Glu Gln

55

Ala Lys Lys
70

Thr Trp Ala
85

Lys Gly Leu

Lys Phe Pro

Tyr Glu Val

135

Lys Leu Leu
150

Thr Ser Pro
165

Asn Lys Val

Tyr Glu Glu

Leu Ser Thr
215

Ile Arg Ile
230

Phe Ser Pro
245

Lys Lys Pro

Ala Thr Lys

Asp Thr Asp
295

Ser Ile Pro
310

Glu Asp Gly
325

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile
330

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala
315

Pro

Leu

Lys

Thr

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu
300

Gln

Pro

Ser

Glu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu
285
Asp

Lys

Thr

Ser

Asp

30

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Ile

15

Ala

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro
335

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp
320

Asn
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187 188

-continued

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 77

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (151)..(159)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (183)..(191)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (213)..(221)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(518)

<400> SEQUENCE: 77

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
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189

-continued

190

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Thr

Ala

50

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Ser

35

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp
435

20

Ser

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly
420

Leu

Val

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile
405

Lys

Ile

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

25 30

Glu Lys Pro Thr Phe Thr Pro Thr Thr
40 45

Gln Phe Thr Asp Gly Trp Glu Thr Arg
55 60

Lys Glu Asp Ser Lys Ser Glu Glu Asp
75

Ala Val Glu Glu Pro His Val Phe Asn
90 95

Leu Val Val Lys Asn Pro Ala Ala His
105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala
400
Asn

Glu

Ala
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191 192

-continued

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 78

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (82)..(90)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(139)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(176)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (183)..(191)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (216)..(224)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (467) .. (484)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(514)

<400> SEQUENCE: 78

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
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193

-continued

194

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala
465
Ala

Gly

Ala

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly
515

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly
500

Leu

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Pro
485

Ala

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile
470
Val

Leu

Ser

105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Glu Ala Val Lys Ala Val Pro Glu Val
490 495

Leu Val Thr Leu Val Leu Ile Ile Val
505 510

Pro Ser Pro Ala Pro Ala Ala Lys Lys
520 525

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu
480
Ala

Gly

Gln
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195 196

-continued

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 79

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(112)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (168)..(177)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (185)..(193)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (418)..(426)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(478)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (510)..(518)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (547)..(555)

<400> SEQUENCE: 79

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
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197

-continued

198

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

<210>
<211>
<212>
<213>
<220>
<221>
<222>

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu
530

Asn

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

PRT

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

SEQ ID NO 80
LENGTH:
TYPE :
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: BINDING SITE
LOCATION:

560

(1) ..

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

(9)

185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Glu Ala Val Lys Ala Val Pro Glu Val
490 495

Leu Val Thr Leu Val Leu Ile Ile Val
505 510

Pro Ser Pro Ala Pro Ala Ala Lys Lys
520 525

Lys Thr Ala Glu Ala Val Ser Thr Ala
535 540

Ala Lys Lys Arg Ser Gly Lys Ala Gly
555

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560
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-continued

200

<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>

<400>

FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :
FEATURE:
NAME /KEY :
LOCATION :

SEQUENCE :

Met Arg Leu Asn

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Ile

Thr

Ala

50

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

Gly

Ser

35

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro
275

Ile

Asn

20

Ser

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

BINDING SITE
(103) .. (111)

BINDING SITE
(130) .. (143)

BINDING SITE
(168) .. (177)

BINDING SITE
(185) .. (195)

BINDING SITE
(358) .. (366)

BINDING SITE
(418) .. (426)

BINDING SITE
(510) .. (518)

80

Ala Ser Leu

Val His Ala

Val Ile Glu

Leu Glu Gln
55

Ala Lys Lys
70

Thr Trp Ala
85

Lys Gly Leu

Lys Phe Pro

Tyr Glu Val
135

Lys Leu Leu
150

Thr Ser Pro
165

Asn Lys Val

Tyr Glu Glu

Leu Ser Thr
215

Ile Arg Ile
230

Phe Ser Pro
245
Lys Lys Pro

Ala Thr Lys

Asp Thr Asp

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro
280

Ala

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp
265

Glu

Thr

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Leu Ser Ser Ile
Lys Glu Asp Ala
30

Thr Pro Thr Thr
45

Trp Glu Thr Arg
60

Ser Glu Glu Asp
His Val Phe Asn
95

Pro Ala Ala His
110

Asn Lys Gly Lys
125

Ser Leu Asn Cys
140

Lys Leu His Ala
Phe Gly Pro Asp
175

Lys His Lys Asn
190

Leu Pro Pro Ala
205

Ile Val Asn Pro
220

Val Lys Asn Gly
Glu Lys Glu Ile
255

Asp Glu Ala His
270

Asp Glu Asp Ala
285

Glu Asp Trp Leu

Ala

Thr

Leu

Trp

Trp

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val
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201 202

-continued

290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 81

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(111)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (179)..(193)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(478)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(518)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (547)..(555)
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203

-continued

204

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

Asn
385

Ile

Arg

Ile

Thr

Ala

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro
370

Tyr

Gly

Leu

Gly

Ser

35

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn
355
Ala

Phe

Phe

Asn

Asn

20

Ser

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Ala

Val

Val

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

Ser

His

Ile

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Leu Ala Ser Leu Ile Leu Ser Ser Ile
10 15

Ala Glu Asp Glu Val Lys Glu Asp Ala
25 30

Glu Lys Pro Thr Phe Thr Pro Thr Thr
40 45

Gln Phe Thr Asp Gly Trp Glu Thr Arg
55 60

Lys Glu Asp Ser Lys Ser Glu Glu Asp
75

Ala Val Glu Glu Pro His Val Phe Asn
90 95

Leu Val Val Lys Asn Pro Ala Ala His
105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala
400

Asn
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205 206

-continued

405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 82

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1).. (18
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (103)..(111)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (130)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (179)..(193)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (358)..(366)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(478)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(518)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (547)..(555)

<400> SEQUENCE: 82

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
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-continued

208

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala
465
Ala

Gly

Ala

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly
500

Leu

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Pro
485

Ala

Gly

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile
470
Val

Leu

Ser

Leu

Pro

Val

135

Leu

Pro

Val

Glu

Thr

215

Ile

Pro

Pro

Lys

Asp

295

Pro

Gly

Ser

Lys

Pro

375

Thr

Thr

Val

Pro

Lys

455

Arg

Glu

Leu

Pro

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr
505

Pro

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys
490

Leu

Ala

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile
510

Lys

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val
495

Val

Lys

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu
480
Ala

Gly

Gln



US 9,993,534 B2
209 210

-continued

515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 83

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (97)..(105)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (135)..(143)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (169)..(177)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (208)..(216)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (221)..(229)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(482)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(516)

<400> SEQUENCE: 83

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205



211
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-continued

212

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

Val Ser Lys Leu Ser Thr
210 215

Ser Phe Gln Ile Arg Ile
230

Leu Glu Asp Phe Ser Pro
245

Pro Glu Asp Lys Lys Pro
260

Asp Pro Glu Ala Thr Lys
275

Glu Ile Val Asp Thr Asp
290 295

Glu Pro Thr Ser Ile Pro
310

Asp Asp Glu Glu Asp Gly
325

Lys Cys Ser Glu Val Ser
340

Lys Asn Pro Glu Tyr Lys
355

Pro Ala Tyr Lys Gly Pro
370 375

Tyr Phe Glu Asp Lys Thr
390

Gly Phe Glu Ile Trp Thr
405

Tyr Ile Gly His Ser Val
420

Trp Asp Leu Lys His Pro
435

Pro Lys Asp Glu Glu Lys
450 455

Pro Val Lys Tyr Ile Arg
470

Leu Glu Asn Pro Val Glu
485

Gly Leu Gly Ala Leu Leu
500

Val Gly Leu Gly Ser Pro
515

Glu Lys Gly Lys Glu Lys
530 535

Asn Val Lys Gly Glu Ala
550

<210> SEQ ID NO 84

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE

<222> LOCATION:

(97) ..(105)

<220> FEATURE:
<221> NAME/KEY: BINDING SITE

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly

360

Trp

Pro

Met

Glu

Val

440

Lys

Gly

Ala

Val

Ser

520

Thr

Lys

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Ala

Ser

Gln

Asp

425

Glu

Glu

Lys

Val

Thr

505

Pro

Ala

Lys

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile

330

Gly

Trp

Pro

Asn

Asn

410

Ala

Val

Gly

Ile

Lys

490

Leu

Ala

Glu

Arg

Leu

Ala

235

Pro

Val

Trp

Pro

Ala

315

Pro

Met

Thr

Arg

Phe

395

Asp

Glu

Ala

Thr

Glu

475

Ala

Val

Pro

Ala

Ser
555

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Lys

380

Glu

Ile

Lys

Glu

Leu

460

Leu

Val

Leu

Ala

Val

540

Gly

Val Asn Pro

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro

365

Ile

Pro

Leu

Leu

Glu

445

Ser

Phe

Pro

Ile

Ala

525

Ser

Lys

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro

350

Met

Ala

Met

Phe

Lys

430

Glu

Phe

Ile

Glu

Ile

510

Lys

Thr

Ala

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Asn

Gly

Asp

415

Ala

Ala

Lys

Ser

Val

495

Val

Lys

Ala

Gly

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560



213
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-continued

214

<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Arg Leu Asn
Ile Gly Asn
20

Thr Ser Ser
35

Ala Pro Phe
50

Pro Ser His

Tyr Val Gly

Val Gly Asp

100

Ile Ser Ala
115

Val Val Gln
130

Ala Tyr Met

Phe Ser Asn

Gly Val Thr

180

Thr Gly Glu
195

Val Ser Lys
210

Ser Phe Gln

Leu Glu Asp

Pro Glu Asp
260

Asp Pro Glu
275

Glu Ile Val
290

Glu Pro Thr

Asp Asp Glu

Lys Cys Ser
340

Lys Asn Pro
355

(168) .. (176)

BINDING SITE
(474) .. (482)

BINDING SITE
(503) .. (518)

84

Ala Ser Leu

Val His Ala

Val Ile Glu

Leu Glu Gln

55

Ala Lys Lys
70

Thr Trp Ala
85

Lys Gly Leu

Lys Phe Pro

Tyr Glu Val

135

Lys Leu Leu
150

Thr Ser Pro
165

Asn Lys Val

Tyr Glu Glu

Leu Ser Thr
215

Ile Arg Ile
230

Phe Ser Pro
245

Lys Lys Pro

Ala Thr Lys

Asp Thr Asp
295

Ser Ile Pro
310

Glu Asp Gly
325

Glu Val Ser

Glu Tyr Lys

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Gly
360

Ser

Asp

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys

345

Lys

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile
330

Gly

Trp

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala
315
Pro

Met

Thr

Leu

Lys

Thr

Trp

60

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ala

Ser

Glu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Pro
365

Ser

Asp

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro
350

Met

Ile

15

Ala

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro

335

Pro

Ile

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp
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216

-continued
Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380
Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400
Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415
Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430
Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445
Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460
Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480
Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495
Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510
Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525
Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540
Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
<210> SEQ ID NO 85
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (1)..(9)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (97)..(105)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (135)..(143)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (169)..(177)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (208)..(216)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (221)..(229)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (470)..(482)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (502)..(516)
<400> SEQUENCE: 85
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp

50

55

60



US 9,993,534 B2

217

-continued

218

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala
465

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Gly

Thr

Val

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro
450

Pro

Ser

Val

Gly

Ser

115

Val

Tyr

Ser

Val

Gly

195

Ser

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp
435

Lys

Val

His

Gly

Asp

100

Ala

Gln

Met

Asn

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Glu

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Ala

Thr

85

Lys

Lys

Tyr

Lys

Thr

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Glu

Lys

Asp

Ile

405

His

Lys

Glu

Tyr

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile
470

Lys Glu Asp Ser Lys Ser Glu Glu Asp
75

Ala Val Glu Glu Pro His Val Phe Asn
90 95

Leu Val Val Lys Asn Pro Ala Ala His
105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asn Ser Leu Asn Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp
170 175

Val His Phe Ile Phe Lys His Lys Asn
185 190

Glu Lys His Met Lys Leu Pro Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Asn Pro
215 220

Ile Asp Gly Ala Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Glu Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala His
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Thr Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Gln Lys Pro Glu
315

Gly Asp Trp Ile Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Met Trp Glu Pro Pro
345 350

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Trp

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu
480
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220

-continued
Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495
Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510
Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525
Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540
Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560
<210> SEQ ID NO 86
<211> LENGTH: 560
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (148) .. (156)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (162)..(176)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (229)..(237)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (330)..(338)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (395)..(403)
<220> FEATURE:
<221> NAME/KEY: BINDING SITE
<222> LOCATION: (506)..(518)
<400> SEQUENCE: 86
Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Ser Ser Ile Ala
1 5 10 15
Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Lys Glu Asp Ala Thr
20 25 30
Ser Thr Ser Ser Val Ile Glu Lys Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45
Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Gly Trp Glu Thr Arg Trp
50 55 60
Thr Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Asp Trp
65 70 75 80
Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95
Met Val Gly Asp Lys Gly Leu Val Val Lys Asn Pro Ala Ala His His
100 105 110
Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125
Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Asn Cys Gly
130 135 140
Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160
Glu Phe Ser Asn Thr Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175
Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190
Lys Thr Gly Glu Tyr Glu Glu Lys His Met Lys Leu Pro Pro Ala Val
195 200 205
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221 222

-continued

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Asn Pro Asp
210 215 220

Gln Ser Phe Gln Ile Arg Ile Asp Gly Ala Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Glu Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Glu Asp Trp Val Asp Glu Ala His Ile
260 265 270

Pro Asp Pro Glu Ala Thr Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Val Asp Thr Asp Ala Thr Gln Pro Glu Asp Trp Leu Val
290 295 300

Asp Glu Pro Thr Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ile Pro Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Met Trp Glu Pro Pro Met
340 345 350

Lys Lys Asn Pro Glu Tyr Lys Gly Lys Trp Thr Ala Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Ala Pro Arg Lys Ile Ala Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ser Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn
405 410 415

Ile Tyr Ile Gly His Ser Val Glu Asp Ala Glu Lys Leu Lys Ala Glu
420 425 430

Thr Trp Asp Leu Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ala
435 440 445

Arg Pro Lys Asp Glu Glu Lys Lys Glu Gly Thr Leu Ser Phe Lys Glu
450 455 460

Ala Pro Val Lys Tyr Ile Arg Gly Lys Ile Glu Leu Phe Ile Ser Leu
465 470 475 480

Ala Leu Glu Asn Pro Val Glu Ala Val Lys Ala Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Leu Val Thr Leu Val Leu Ile Ile Val Gly
500 505 510

Ala Val Gly Leu Gly Ser Pro Ser Pro Ala Pro Ala Ala Lys Lys Gln
515 520 525

Ala Glu Lys Gly Lys Glu Lys Thr Ala Glu Ala Val Ser Thr Ala Ala
530 535 540

Asp Asn Val Lys Gly Glu Ala Lys Lys Arg Ser Gly Lys Ala Gly Glu
545 550 555 560

<210> SEQ ID NO 87

<211> LENGTH: 560

<212> TYPE: PRT

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

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (148) .. (156)
<220> FEATURE:

<221> NAME/KEY: BINDING SITE
<222> LOCATION: (162)..(176)
<220> FEATURE:



223

US 9,993,534 B2

-continued

224

<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY :
<222> LOCATION:

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly

145

Glu

Cys

Lys

Arg

Gln

225

Leu

Asp

Pro

Tyr

Asp

305

Trp

Pro

Arg Leu Asn
Ile Gly Asn
20

Thr Ser Ser
35

Ala Pro Phe

Pro Ser His

Tyr Val Gly

Val Gly Asp

100

Ile Ser Ala
115

Val Val Gln
130

Ala Tyr Met

Phe Ser Asn

Gly Val Thr
180

Thr Gly Glu
195

Val Ser Lys
210

Ser Phe Gln

Leu Glu Asp

Pro Glu Asp
260

Asp Pro Glu
275

Glu Ile Val
290

Glu Pro Thr

Asp Asp Glu

Lys Cys Ser
340

BINDING SITE
(229) ..(237)

BINDING SITE
(330) ..(338)

BINDING SITE
(395) .. (403)

BINDING SITE
(506) .. (518)

87

Ala Ser Leu

Val His Ala

Val Ile Glu

Leu Glu Gln

55

Ala Lys Lys
70

Thr Trp Ala
85

Lys Gly Leu

Lys Phe Pro

Tyr Glu Val

135

Lys Leu Leu
150

Thr Ser Pro
165

Asn Lys Val

Tyr Glu Glu

Leu Ser Thr
215

Ile Arg Ile
230

Phe Ser Pro
245

Lys Lys Pro

Ala Thr Lys

Asp Thr Asp

295

Ser Ile Pro
310

Glu Asp Gly
325

Glu Val Ser

Ala

Glu

Lys

40

Phe

Glu

Val

Val

Lys

120

Lys

Gln

Tyr

His

Lys

200

Leu

Asp

Ala

Glu

Pro

280

Ala

Asp

Asp

Gly

Ser

Asp

25

Pro

Thr

Asp

Glu

Val

105

Lys

Leu

Asp

Val

Phe

185

His

Tyr

Gly

Val

Asp

265

Glu

Thr

Pro

Trp

Cys
345

Leu

10

Glu

Thr

Asp

Ser

Glu

90

Lys

Ile

Gln

Asn

Ile

170

Ile

Met

Thr

Ala

Asn

250

Trp

Asp

Gln

Glu

Ile
330

Gly

Ile

Val

Phe

Gly

Lys

75

Pro

Asn

Asp

Asn

Lys

155

Met

Phe

Lys

Leu

Ala

235

Pro

Val

Trp

Pro

Ala
315

Pro

Met

Leu

Lys

Thr

Trp

Ser

His

Pro

Asn

Ser

140

Lys

Phe

Lys

Leu

Ile

220

Val

Glu

Asp

Asp

Glu

300

Gln

Pro

Trp

Ser

Glu

Pro

45

Glu

Glu

Val

Ala

Lys

125

Leu

Leu

Gly

His

Pro

205

Val

Lys

Lys

Glu

Glu

285

Asp

Lys

Thr

Glu

Ser

Asp

30

Thr

Thr

Glu

Phe

Ala

110

Gly

Asn

His

Pro

Lys

190

Pro

Asn

Asn

Glu

Ala

270

Asp

Trp

Pro

Ile

Pro
350

Ile

15

Ala

Thr

Arg

Asp

Asn

95

His

Lys

Cys

Ala

Asp

175

Asn

Ala

Pro

Gly

Ile

255

His

Ala

Leu

Glu

Pro
335

Pro

Ala

Thr

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu

160

Lys

Pro

Val

Asp

Thr

240

Asp

Ile

Pro

Val

Asp
320

Asn

Met



US 9,993,534 B2

225

-continued

226

Lys

Asn

385

Ile

Ile

Thr

Arg

Ala

465

Ala

Gly

Ala

Ala

Asp
545

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Pro

Leu

Gly

Val

Glu

530

Asn

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Val

Glu

Leu

Gly

515

Lys

Val

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Lys

Asn

Gly

500

Leu

Gly

Lys

Glu

Lys

Asp

Ile

405

Lys

Glu

Tyr

Pro

485

Ala

Gly

Lys

Gly

<210> SEQ ID NO 88

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Histoplasma capsulatum of strains G217B

PRT

<400> SEQUENCE:

Met

1

Leu

Ser

Lys

Thr

65

Ala

Met

Ala

Leu

Gly
145

Glu

Arg

Ile

Pro

Ala

Pro

Tyr

Val

Ile

Val

130

Ala

Phe

Leu

Gly

Ser

35

Pro

Ser

Ile

Gly

Ser
115
Val

Tyr

Ser

Asn

Asn

20

Ser

Phe

His

Gly

Asp

100

Ala

Gln

Met

Asn

562

88

Ala

Val

Ala

Leu

Ala

Thr

85

Lys

Lys

Tyr

Lys

Ala

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Ile

470

Val

Leu

Ser

Glu

Glu
550

Ser

Arg

Ile

Glu

Lys

70

Trp

Gly

Phe

Glu

Leu

150

Ser

Lys Gly Lys Trp Thr Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Ala Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Asn Asp Ile Leu Phe Asp
410 415

Val Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Lys Glu Gly Thr Leu Ser Phe Lys
455 460

Arg Gly Lys Ile Glu Leu Phe Ile Ser
475

Glu Ala Val Lys Ala Val Pro Glu Val
490 495

Leu Val Thr Leu Val Leu Ile Ile Val
505 510

Pro Ser Pro Ala Pro Ala Ala Lys Lys
520 525

Lys Thr Ala Glu Ala Val Ser Thr Ala
535 540

Ala Lys Lys Arg Ser Gly Lys Ala Gly
555

Leu Ala Ser Leu Ile Leu Ser Ser Val
10 15

Ala Glu Glu Glu Val Lys Gly Asp Ala
25 30

Glu Lys Pro Thr Phe Thr Pro Thr Thr
40 45

Gln Phe Thr Asp Asp Trp Glu Thr Arg
55 60

Lys Glu Asp Ser Ser Ser Asp Glu Asp
75

Ala Val Glu Glu Pro His Val Leu Asn
90 95

Leu Val Val Lys Asn Pro Ala Ala His
105 110

Pro Lys Lys Ile Asp Asn Lys Gly Lys
120 125

Val Lys Leu Gln Asp Ser Leu Val Cys
135 140

Leu Gln Asp Asn Lys Lys Leu His Ala
155

Pro Tyr Val Ile Met Phe Gly Pro Asp

Asp

Pro

Ala

400

Asn

Glu

Ala

Glu

Leu

480

Ala

Gly

Gln

Ala

Glu
560

Ala

Pro

Leu

Trp

Trp

80

Gly

His

Thr

Gly

Glu
160

Lys



US 9,993,534 B2

227

-continued

228

Cys

Lys

Lys

Gln

225

Leu

Asp

Ala

Tyr

Asp

305

Trp

Pro

Lys

Asn

Asp

385

Ile

Ile

Thr

Arg

Pro

465

Leu

Gly

Leu

Lys

Gly

545

Ser

Gly

Thr

Ile

210

Ser

Leu

Pro

Asp

Glu

290

Glu

Asp

Lys

Lys

Pro

370

Tyr

Gly

Tyr

Trp

Pro

450

Val

Glu

Leu

Ser

Gly
530

Ala

Glu

Val

Gly

195

Asn

Phe

Glu

Glu

Pro

275

Ile

Pro

Asp

Cys

Asn

355

Ala

Phe

Phe

Ile

Asp

435

Lys

Gln

Asn

Cys

Leu
515

Lys

Asp

Thr

180

Glu

Lys

Gln

Asp

Asp

260

Asp

Val

Thr

Glu

Ser

340

Pro

Tyr

Glu

Glu

Gly

420

Leu

Asp

Tyr

Pro

Ala

500

Gly

Glu

Asn

165

Asn

Tyr

Leu

Ile

Phe

245

Lys

Ala

Asp

Ser

Glu

325

Glu

Asp

Lys

Asp

Ile

405

His

Lys

Glu

Ile

Val

485

Leu

Ser

Lys

Val

<210> SEQ ID NO 89

<211> LENGTH:

561

Lys

Glu

Ser

Arg

230

Ser

Lys

Thr

Thr

Ile

310

Asp

Val

Tyr

Gly

Lys

390

Trp

Ser

His

Glu

Arg

470

Glu

Leu

Ser

Glu

Lys
550

170 175

Val His Phe Ile Phe Arg His Lys Asn
185 190

Glu Lys His Met Asn Ala Ala Pro Ala
200 205

Thr Leu Tyr Thr Leu Ile Val Lys Pro
215 220

Ile Asp Gly Lys Ala Val Lys Asn Gly
235

Pro Ala Val Asn Pro Pro Lys Glu Ile
250 255

Pro Glu Asp Trp Val Asp Glu Ala Arg
265 270

Lys Pro Glu Asp Trp Asp Glu Asp Ala
280 285

Asp Ala Val Gln Pro Glu Asp Trp Leu
295 300

Pro Asp Pro Glu Ala Glu Lys Pro Glu
315

Gly Asp Trp Thr Pro Pro Thr Ile Pro
330 335

Ser Gly Cys Gly Lys Trp Gln Gln Pro
345 350

Lys Gly Lys Trp Val Ala Pro Met Ile
360 365

Pro Trp Ala Pro Arg Lys Ile Pro Asn
375 380

Thr Pro Ser Asn Phe Glu Pro Met Gly
395

Thr Met Gln Ser Asp Ile Leu Phe Asn
410 415

Ile Glu Asp Ala Glu Lys Leu Lys Ala
425 430

Pro Val Glu Val Ala Glu Glu Glu Ala
440 445

Lys Glu Ala Gly Thr Ser Phe Lys Glu
455 460

Lys Lys Ile Asp Leu Phe Ile Ser Leu
475

Ala Val Lys Ala Val Pro Glu Val Ala
490 495

Val Thr Leu Ile Leu Ile Ile Val Ser
505 510

Ser Ser Pro Ala Pro Lys Lys Gln Ala
520 525

Lys Ala Ser Ala Ser Glu Ala Val Ser
535 540

Gly Gly Ala Lys Lys Arg Ser Thr Lys
555

Pro

Ala

Asp

Thr

240

Asp

Ile

Pro

Val

Asp

320

Asn

Met

Asp

Pro

Ala

400

Asn

Glu

Ser

Asp

Ala

480

Gly

Gly

Glu

Thr

Thr
560
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229

-continued

230

<212> TYPE: PRT
<213> ORGANISM: Coccidioides posadasii strain PBO1

<400> SEQUENCE: 89

Met Arg Leu Asn Ala Arg Thr Ala Ser Leu Ile Leu Ser Tyr Ile
1 5 10 15

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

Thr Ala Thr Ser Ile Ser Arg Pro Thr Phe Thr Pro Thr Thr Leu
35 40 45

Ala Pro Phe Leu Glu Gln Phe Thr Asp Asp Trp Gln Thr Arg Trp
50 55 60

Pro Ser His Ala Lys Lys Glu Asp Ser Lys Ser Glu Glu Glu Trp
65 70 75

Tyr Val Gly Glu Trp Ala Val Glu Glu Pro Thr Val Phe Lys Gly
85 90 95

Asp Gly Asp Lys Gly Leu Val Val Lys Asn Ala Ala Ala His His
100 105 110

Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Lys Thr
115 120 125

Val Val Gln Tyr Glu Val Lys Leu Gln Asn Ser Leu Val Cys Gly
130 135 140

Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155

Phe Ser Asn Ala Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Gly Ala Thr Asn Lys Val His Phe Ile Phe Lys His Lys Asn Pro
180 185 190

Thr Gly Glu Tyr Glu Glu Lys His Leu Asn Asn Ala Pro Thr Ala
195 200 205

Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Lys Pro Asp
210 215 220

Thr Phe Gln Ile Gln Ile Asn Gly Glu Ala Val Lys Asn Gly Thr
225 230 235

Leu Glu Asp Phe Gln Pro Pro Val Asn Pro Pro Lys Glu Ile Asp
245 250 255

Pro Asn Asp Lys Lys Pro Ala Asp Trp Val Asp Glu Ala Lys Ile
260 265 270

Asp Pro Glu Ala Lys Lys Pro Glu Asp Trp Asp Glu Asp Ala Pro
275 280 285

Glu Ile Val Asp Thr Glu Ala Lys Lys Pro Asp Asp Trp Leu Asp
290 295 300

Glu Pro Ser Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315

Asp Asp Glu Glu Asp Gly Asp Trp Phe Ala Pro Thr Val Pro Asn
325 330 335

Lys Cys Glu Glu Ala Ser Gly Cys Gly Lys Trp Glu Pro Pro Met
340 345 350

Arg Asn Pro Asp Tyr Lys Gly Lys Trp Thr Ala Pro Leu Ile Asp
355 360 365

Pro Ala Tyr Lys Gly Pro Trp Ser Pro Arg Lys Ile Ala Asn Pro
370 375 380

Phe Phe Glu Asp Lys Lys Pro Ala Asn Phe Glu Pro Met Gly Ala
385 390 395

Ala

Pro

Lys

Thr

Ala

80

Ile

Ala

Leu

Gly

Glu

160

Cys

Lys

Arg

Gln

Leu

240

Asp

Pro

Phe

Asp

Trp

320

Pro

Lys

Asn

Asp

Ile
400
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231 232

-continued

Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asp Asn Ile
405 410 415

Tyr Ile Gly His Ser Ile Glu Asp Ala Lys Lys Leu Lys Ala Glu Thr
420 425 430

Phe Asp Ile Lys Gln Pro Ile Glu Val Ala Glu Glu Glu Ala Ala Lys
435 440 445

Pro Lys Asp Glu Pro Ser Thr Asp Ser Gly Leu Asn Phe Lys Asp Asp
450 455 460

Pro Val Lys Tyr Ile Arg Ser Lys Val Asp Gln Phe Ile Leu Met Ala
465 470 475 480

Lys Asp Asn Pro Val Glu Ala Val Lys Thr Val Pro Glu Val Ala Gly
485 490 495

Gly Leu Ala Ala Leu Leu Ile Thr Leu Ile Leu Val Val Phe Gly Ala
500 505 510

Ile Gly Leu Ser Ser Pro Ala Pro Ala Pro Ala Lys Lys Asp Ala Gly
515 520 525

Lys Gly Lys Glu Lys Ala Lys Glu Lys Ala Ala Glu Ala Val Ser Thr
530 535 540

Gly Ala Glu Asn Ile Lys Ala Gly Ala Thr Lys Arg Ser Lys Ser Ser
545 550 555 560

Glu

<210> SEQ ID NO 90

<211> LENGTH: 567

<212> TYPE: PRT

<213> ORGANISM: Paracoccidioides brasiliensis

<400> SEQUENCE: 90

Met Arg Leu Asn Ala Ser Leu Ala Ser Leu Ile Leu Thr Ser Ile Ala
1 5 10 15

Leu Ile Gly Asn Val His Ala Glu Asp Glu Val Glu Gly Lys Pro Ser
20 25 30

Ser Thr Ser Ser Val Ile Glu Lys Pro Leu Phe Thr Pro Thr Thr Leu
35 40 45

Lys Ala Pro Phe Leu Glu Gln Phe Thr Asp Asp Trp Glu Thr Arg Trp
50 55 60

Thr Pro Ser His Ala Lys Lys Gln Asp Ser Ser Ser Glu Glu Asp Trp
65 70 75 80

Ala Tyr Val Gly Thr Trp Ala Val Glu Glu Pro His Val Phe Asn Gly
85 90 95

Met Lys Gly Asp Lys Gly Leu Val Ile Lys Asn Ala Ala Ala His His
100 105 110

Ala Ile Ser Ala Lys Phe Pro Lys Lys Ile Asp Asn Lys Gly Asn Thr
115 120 125

Leu Val Val Gln Tyr Glu Val Lys Leu Gln Asn Gly Leu Asn Cys Gly
130 135 140

Gly Ala Tyr Met Lys Leu Leu Gln Asp Asn Lys Lys Leu His Ala Glu
145 150 155 160

Glu Phe Ser Asn Ala Ser Pro Tyr Val Ile Met Phe Gly Pro Asp Lys
165 170 175

Cys Gly Val Thr Asn Lys Val His Phe Ile Phe Arg His Lys Asn Pro
180 185 190

Lys Thr Gly Glu Tyr Glu Glu Lys His Leu Lys Asn Pro Pro Ala Ala
195 200 205
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233 234

-continued

Arg Val Ser Lys Leu Ser Thr Leu Tyr Thr Leu Ile Val Lys Pro Asp
210 215 220

Gln Ser Phe Gln Ile Leu Ile Asp Gly Glu Ala Val Lys Asn Gly Thr
225 230 235 240

Leu Leu Glu Asp Phe Ser Pro Ala Val Asn Pro Gln Lys Glu Ile Asp
245 250 255

Asp Pro Glu Asp Lys Lys Pro Lys Asp Trp Val Asp Glu Thr Arg Ile
260 265 270

Pro Asp Pro Thr Ala Thr Lys Pro Asp Asp Trp Asp Glu Asp Ala Pro
275 280 285

Tyr Glu Ile Ile Asp Thr Glu Ala Thr Lys Pro Asp Asp Trp Leu Asp
290 295 300

Ser Glu Pro Asp Ser Ile Pro Asp Pro Glu Ala Gln Lys Pro Glu Asp
305 310 315 320

Trp Asp Asp Glu Glu Asp Gly Asp Trp Ala Ala Pro Thr Ile Pro Asn
325 330 335

Pro Lys Cys Ser Glu Val Ser Gly Cys Gly Lys Trp Glu Ala Pro Met
340 345 350

Lys Lys Asn Pro Asp Tyr Lys Gly Lys Trp Thr Pro Pro Met Ile Asp
355 360 365

Asn Pro Ala Tyr Lys Gly Pro Trp Thr Pro Arg Lys Ile Pro Asn Pro
370 375 380

Asn Tyr Phe Glu Asp Lys Thr Pro Ala Asn Phe Glu Pro Met Gly Ala
385 390 395 400

Ile Gly Phe Glu Ile Trp Thr Met Gln Asn Asp Ile Leu Phe Asn Asn
405 410 415

Ile Tyr Ile Gly His Ser Ile Glu Asp Ala Gln Lys Leu Lys Ser Glu
420 425 430

Thr Trp Asp Ile Lys His Pro Ile Glu Val Ala Glu Glu Glu Ala Thr
435 440 445

Arg Pro Lys Asp Asp Glu Lys Asp Ser Ser Phe Val Ser Phe Lys Glu
450 455 460

Ala Pro Val Gln Phe Val Arg Glu Lys Ile Asn Leu Phe Ile Ser Ile
465 470 475 480

Ala Arg Lys Asp Pro Val Gln Ala Ala Lys Ser Val Pro Glu Val Ala
485 490 495

Gly Gly Leu Gly Ala Leu Val Ile Thr Leu Ala Leu Ile Ile Val Gly
500 505 510

Ala Ile Gly Leu Ser Ser Pro Ala Pro Ala Pro Ala Val Ala Lys Lys
515 520 525

Val Asp Gly Lys Glu Lys Asp Gly Ala Ser Lys Glu Lys Ala Ala Glu
530 535 540

Ala Val Ser Thr Thr Ala Asp Asn Val Lys Gly Ala Ala Thr Arg Arg
545 550 555 560

Ser Gly Lys Ala Asn Asn Glu

565

<210> SEQ ID NO 91

<211> LENGTH: 561

<212> TYPE: PRT

<213> ORGANISM: Coccidioides immitis

<400> SEQUENCE: 91

Met Arg Leu Asn Ala Arg Thr Ala Ser Leu Ile Leu Ser Tyr Ile Ala
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235

-continued

236

Leu

Thr

Ala

Pro

65

Tyr

Asp

Ile

Val

Ala

145

Phe

Gly

Thr

Ile

Thr

225

Leu

Pro

Asp

Glu

Glu

305

Asp

Lys

Arg

Pro

Phe
385

Gly

Tyr

Leu

Ala

Pro

50

Ser

Val

Gly

Ser

Val

130

Tyr

Ser

Ala

Gly

Ser

210

Phe

Glu

Asn

Pro

Ile

290

Pro

Asp

Cys

Asn

Ala
370
Phe

Phe

Ile

Gly

Thr

35

Phe

His

Gly

Asp

Ala

115

Gln

Met

Asn

Thr

Glu

195

Lys

Gln

Asp

Asp

Glu

275

Val

Ser

Glu

Glu

Pro

355

Tyr

Glu

Glu

Gly

Gln

20

Ser

Leu

Ala

Glu

Lys

100

Lys

Tyr

Lys

Ala

Asn

180

Tyr

Leu

Ile

Phe

Lys

260

Ala

Asp

Ser

Glu

Glu

340

Asp

Lys

Asp

Ile

His
420

Val

Ile

Glu

Lys

Trp

85

Gly

Phe

Glu

Leu

Ser

165

Lys

Glu

Ser

Gln

Gln

245

Lys

Lys

Thr

Ile

Asp

325

Ala

Tyr

Gly

Lys

Trp

405

Ser

His

Ser

Gln

Lys

70

Ala

Leu

Pro

Val

Leu

150

Pro

Val

Glu

Thr

Ile

230

Pro

Pro

Lys

Glu

Pro

310

Gly

Ser

Lys

Pro

Lys
390

Thr

Ile

10 15

Ala Glu Ser Glu Ala Thr Lys Glu Glu
25 30

Arg Pro Thr Phe Thr Pro Thr Thr Leu
40 45

Phe Thr Asp Asp Trp Gln Thr Arg Trp
55 60

Glu Asp Ser Lys Ser Glu Glu Glu Trp
75

Val Glu Glu Pro Thr Val Phe Lys Gly
90 95

Val Val Lys Asn Ala Ala Ala His His
105 110

Gln Lys Ile Asp Asn Lys Gly Lys Thr
120 125

Lys Leu Gln Asn Ser Leu Val Cys Gly
135 140

Gln Asp Asn Lys Lys Leu His Ala Glu
155

Tyr Val Ile Met Phe Gly Pro Asp Lys
170 175

His Phe Ile Phe Lys His Lys Asn Pro
185 190

Lys His Leu Asn Asn Ala Pro Thr Ala
200 205

Leu Tyr Thr Leu Ile Val Lys Pro Asp
215 220

Asn Gly Glu Ala Val Lys Asn Gly Thr
235

Pro Val Asn Pro Pro Lys Glu Ile Asp
250 255

Ala Asp Trp Val Asp Glu Ala Lys Ile
265 270

Pro Glu Asp Trp Asp Glu Asp Ala Pro
280 285

Ala Lys Lys Pro Asp Asp Trp Leu Asp
295 300

Asp Pro Glu Ala Gln Lys Pro Glu Asp
315

Asp Trp Val Ala Pro Thr Val Pro Asn
330 335

Gly Cys Gly Lys Trp Glu Pro Pro Met
345 350

Gly Lys Trp Thr Ala Pro Leu Ile Asp
360 365

Trp Ser Pro Arg Lys Ile Ala Asn Pro
375 380

Pro Ala Asn Phe Glu Pro Met Gly Ala
395

Met Gln Asn Asp Ile Leu Phe Asp Asn
410 415

Glu Asp Ala Lys Lys Leu Lys Ala Glu
425 430

Pro

Lys

Thr

Ala

Ile

Ala

Leu

Gly

Glu

160

Cys

Lys

Arg

Gln

Leu

240

Asp

Pro

Phe

Asp

Trp

320

Pro

Lys

Asn

Asp

Ile
400

Ile

Thr
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-continued

238

Phe

Pro

Pro

465

Lys

Gly

Ile

Lys

Gly

545

Glu

Asp

Lys

450

Val

Asp

Leu

Gly

Gly

530

Ala

Ile

435

Asp

Lys

Asn

Ala

Leu

515

Lys

Glu

Lys

Glu

Tyr

Pro

Ala

500

Ser

Glu

Asn

His

Pro

Ile

Val

485

Leu

Ser

Lys

Val

<210> SEQ ID NO 92

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ile Pro Ala

1

Asp

Pro

Ser

Gly

Pro

Glu

Asp

Val

Ala

145

Lys

Leu

Leu

Gly

His
225

Ser

Ser

Ser

50

Asp

Thr

Thr

Glu

Leu

130

Ala

Gly

Val

His

Pro
210

Lys

Gly

Val

35

Val

Ala

Thr

Arg

Asp

115

Asn

His

Lys

Cys

Ala
195

Asp

Asn

Ser

20

Thr

Ala

Pro

Leu

Trp

100

Trp

Gly

His

Thr

Gly
180
Glu

Lys

Pro

598

Pro

Ser

Arg

470

Glu

Leu

Pro

Ala

Lys
550

Ile

Thr

455

Ser

Ala

Ile

Ala

Lys

535

Ala

Histoplasma

92

Ser

Lys

Met

Leu

Ser

Lys

85

Thr

Ala

Met

Ala

Leu

165

Gly

Glu

Cys

Lys

Asp

Leu

Arg

Ile

Pro

70

Ala

Pro

Tyr

Val

Ile

150

Val

Ala

Phe

Gly

Thr
230

Ile

Gln

Leu

Gly

55

Ser

Pro

Ser

Ile

Gly

135

Ser

Val

Tyr

Ser

Val
215

Gly

Glu

440

Asp

Lys

Val

Thr

Pro

520

Glu

Gly

Val

Ser

Val

Lys

Leu

505

Ala

Lys

Ala

Ala

Gly

Asp

Ala

490

Ile

Pro

Ala

Thr

Glu

Leu

Gln

475

Val

Leu

Ala

Ala

Lys
555

Glu

Asn

460

Phe

Pro

Val

Lys

Glu

540

Arg

Glu

445

Phe

Ile

Glu

Val

Lys

525

Ala

Ser

Ala

Lys

Leu

Val

Phe

510

Asp

Val

Lys

Ala

Asp

Met

Ala

495

Gly

Ala

Ser

Ser

capsulatum of strains G186AR

Ala

Leu

Asn

40

Asn

Ser

Phe

His

Gly

120

Asp

Ala

Gln

Met

Asn
200

Thr

Glu

Gln

Ala

25

Ala

Val

Ala

Leu

Ala

105

Thr

Lys

Lys

Tyr

Lys

185

Ala

Asn

Tyr

Arg

Thr

Ser

Arg

Ile

Glu

90

Lys

Trp

Gly

Phe

Glu

170

Leu

Ser

Lys

Glu

Ile

Thr

Leu

Ala

Glu

75

Gln

Lys

Ala

Leu

Pro

155

Val

Leu

Pro

Val

Glu
235

Glu

Leu

Ala

Glu

60

Lys

Phe

Glu

Val

Val

140

Lys

Lys

Gln

Tyr

His

220

Lys

Ile

Ser

Ser

45

Glu

Pro

Thr

Asp

Glu

125

Val

Lys

Leu

Asp

Val
205

Phe

His

Trp

Asn

30

Leu

Glu

Thr

Asp

Ser

110

Glu

Lys

Ile

Gln

Asn

190

Ile

Ile

Met

Gln

15

Trp

Ile

Val

Phe

Asp

95

Ser

Pro

Asn

Asp

Asn

175

Lys

Met

Phe

Asn

Lys

Asp

Ala

480

Gly

Ala

Gly

Thr

Ser
560

Ile

Arg

Leu

Lys

Thr

80

Trp

Ser

His

Pro

Asn

160

Ser

Lys

Phe

Arg

Ala
240
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-continued

240

Ala

Val

Lys

Lys

Glu

305

Glu

Asp

Lys

Thr

Gln

385

Pro

Ile

Pro

Leu

Leu

465

Glu

Phe

Ile

Glu

Ile

545

Lys

Ala

Ser

Pro

Lys

Asn

Glu

290

Ala

Asp

Trp

Pro

Ile

370

Gln

Met

Pro

Met

Phe

450

Lys

Glu

Lys

Ser

Val

530

Val

Gln

Val

Thr

Ala

Pro

Gly

275

Ile

Arg

Ala

Leu

Glu

355

Pro

Pro

Ile

Asn

Gly

435

Asn

Ala

Ala

Glu

Leu

515

Ala

Ser

Ala

Ser

Lys
595

Ala

Asp

260

Thr

Asp

Ile

Pro

Ile

340

Asp

Asn

Met

Asp

Pro

420

Ala

Asn

Glu

Ser

Asp

500

Ala

Gly

Gly

Glu

Thr
580

Thr

Lys

245

Gln

Leu

Asp

Ala

Tyr

325

Asp

Trp

Pro

Lys

Asn

405

Asp

Ile

Ile

Thr

Arg

485

Pro

Leu

Gly

Ile

Lys

565

Gly

Ser

<210> SEQ ID NO 93

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Aspergillus flavus

PRT

<400> SEQUENCE:

562

93

Ile

Ser

Leu

Pro

Asp

310

Glu

Glu

Asp

Lys

Lys

390

Pro

Tyr

Gly

Tyr

Trp

470

Pro

Val

Glu

Leu

Ser

550

Gly

Ala

Glu

Asn Lys

Phe Gln

Glu Asp
280

Glu Asp
295

Pro Asp

Ile Val

Pro Thr

Asp Glu
360

Cys Ser
375

Asn Pro

Ala Tyr

Phe Glu

Phe Glu

440

Ile Gly
455

Asp Leu

Lys Asp

Gln Tyr

Asn Pro

520
Gly Ala
535
Leu Gly

Lys Glu

Asp Asn

Leu

Ile

265

Phe

Lys

Ala

Asp

Ser

345

Glu

Glu

Asp

Lys

Asp

425

Ile

His

Lys

Glu

Ile

505

Val

Leu

Ser

Lys

Val
585

Ser

250

Arg

Ser

Lys

Thr

Ala

330

Ile

Asp

Val

Tyr

Gly

410

Lys

Trp

Ser

His

Glu

490

Arg

Glu

Leu

Ser

Glu

570

Lys

Thr

Ile

Pro

Pro

Lys

315

Asp

Pro

Gly

Ser

Lys

395

Pro

Thr

Thr

Ile

Pro

475

Lys

Lys

Ala

Val

Ser

555

Lys

Gly

Leu

Asp

Ala

Glu

300

Pro

Ala

Asp

Asp

Gly

380

Gly

Trp

Pro

Met

Glu

460

Val

Glu

Lys

Val

Thr

540

Ser

Ala

Gly

Tyr

Gly

Val

285

Asp

Glu

Val

Pro

Trp

365

Cys

Lys

Ala

Ala

Gln

445

Asp

Glu

Ala

Ile

Lys

525

Leu

Pro

Ser

Ala

Thr

Lys

270

Asn

Trp

Asp

Gln

Glu

350

Thr

Gly

Trp

Pro

Asn

430

Ser

Ala

Val

Gly

Asp

510

Thr

Ile

Ala

Ala

Lys
590

Leu

255

Ala

Pro

Val

Trp

Pro

335

Ala

Pro

Lys

Val

Arg

415

Phe

Asp

Glu

Ala

Thr

495

Leu

Val

Leu

Pro

Ser

575

Lys

Ile

Val

Pro

Asp

Asp

320

Glu

Glu

Pro

Trp

Ala

400

Lys

Glu

Ile

Lys

Glu

480

Ser

Phe

Pro

Ile

Lys

560

Glu

Arg

Met Arg Phe Asn Ala Ala Val Ala Ser Ala Leu Val Ser Ser Ala Thr
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241

-continued

242

Leu

Thr

Pro

Ser

Val

Gly

Ser

Val

Tyr

145

Ser

Ala

Gly

Asn

Phe

225

Glu

Lys

Pro

Ile

Pro

305

Asp

Cys

Asn

Ala

Phe
385

Phe

Ile

Met

Ser

Phe

50

His

Gly

Asp

Ala

Gln

130

Leu

Asn

Thr

Glu

Lys

210

Gln

Asp

Asp

Glu

Val

290

Thr

Glu

Asn

Pro

Tyr
370
Glu

Glu

Gly

Gly

Val

35

Leu

Ala

Glu

Lys

Lys

115

Tyr

Lys

Ala

Asn

Tyr

195

Val

Ile

Phe

Lys

Ala

275

Asp

Ser

Glu

Asp

Ala

355

Lys

Asp

Ile

His

Tyr

20

Val

Glu

Lys

Trp

Gly

100

Phe

Glu

Leu

Thr

Lys

180

Glu

Thr

Leu

Asn

Lys

260

Thr

Glu

Ile

Asp

Val

340

Tyr

Gly

Lys

Trp

Ser
420

Ala

Glu

Gln

Lys

Ser

85

Leu

Pro

Val

Leu

Pro

165

Val

Glu

Ser

Ile

Pro

245

Pro

Lys

Glu

Pro

Gly

325

Ser

Lys

Pro

Thr

Thr
405

Pro

His

Lys

Phe

Asp

Val

Val

Lys

Lys

Gln

150

Tyr

His

Lys

Leu

Asp

230

Pro

Asp

Pro

Ala

Asp

310

Asp

Gly

Gly

Trp

Pro
390

Met

Glu

10 15

Ala Glu Glu Ala Glu Lys Asn Pro Asp
25 30

Pro Thr Phe Thr Pro Thr Thr Leu Lys
40 45

Thr Asp Asp Trp Glu Ser Arg Trp Thr
55 60

Asp Ser Gln Thr Glu Glu Asp Trp Ala
75

Glu Glu Pro Thr Val Phe Lys Gly Ile
90 95

Val Lys Asn Pro Ala Ala His His Ala
105 110

Lys Ile Asp Asn Lys Gly Lys Thr Leu
120 125

Pro Gln Asn Ser Leu Val Cys Gly Gly
135 140

Glu Asn Lys Lys Leu His Ala Glu Glu
155

Val Ile Met Phe Gly Pro Asp Lys Cys
170 175

Phe Ile Phe Arg His Lys Asn Pro Lys
185 190

His Leu Lys Ala Pro Pro Ala Ala Arg
200 205

Tyr Thr Leu Ile Val Arg Pro Asp Gln
215 220

Gly Glu Ala Val Lys Asn Gly Thr Leu
235

Val Asn Pro Glu Lys Glu Ile Asp Asp
250 255

Asp Trp Val Asp Asp Val Lys Ile Pro
265 270

Glu Asp Trp Asp Glu Glu Ala Pro Tyr
280 285

Thr Lys Pro Glu Asp Trp Leu Glu Glu
295 300

Pro Glu Ala Glu Lys Pro Glu Asp Trp
315

Trp Ile Pro Pro Thr Val Pro Asn Pro
330 335

Cys Gly Pro Trp Ser Ala Pro Met Lys
345 350

Lys Trp Thr Ala Pro Met Ile Asp Asn
360 365

Ser Pro Arg Lys Ile Ala Asn Pro Ala
375 380

Ser Asn Phe Glu Pro Met Gly Ala Ile
395

Gln Asn Asp Ile Leu Phe Asp Asn Ile
410 415

Asp Ala Glu Gln Leu Arg Lys Glu Thr
425 430

Ala

Ala

Pro

Tyr

80

Asp

Ile

Val

Ala

Phe

160

Gly

Thr

Thr

Ser

Leu

240

Pro

Asp

Glu

Glu

Asp

320

Lys

Lys

Pro

Tyr

Gly

400

Tyr

Phe
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243 244

-continued

Asp Val Lys His Pro Val Glu Val Ala Glu Glu Glu Ala Ser Lys Pro
435 440 445

Lys Lys Glu Glu Thr Ala Pro Ala Thr Ser Val Ser Phe Gln Glu Asp
450 455 460

Pro Ile Thr Phe Val Arg Glu Lys Val Asp His Phe Val Gly Leu Ala
465 470 475 480

Lys Gln Asp Pro Val Asn Ala Val Lys Gln Ala Pro Glu Val Ala Gly
485 490 495

Thr Leu Gly Ala Leu Val Leu Ser Met Val Leu Ile Ile Val Gly Ala
500 505 510

Ile Lys Ala Ser Ser Pro Ala Pro Ala Pro Val Lys Lys Gly Lys Glu
515 520 525

Ala Ala Gly Ala Ala Lys Glu Lys Val Ser Glu Ala Val Ser Ser Ser
530 535 540

Ala Asp Thr Gly Lys Gly Gly Ala Ser Lys Arg Thr Thr Arg Ser Ser
545 550 555 560

Ala Gln

<210> SEQ ID NO 94

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Candida albicans

<400> SEQUENCE: 94

Met Lys Tyr Ala Leu Val Leu Leu Leu Ser Leu Val Asn Ala Leu Lys
1 5 10 15

Tyr Val Pro Phe Asp Lys Thr Gln Leu Asp Pro Ser Ser Val Phe Glu
20 25 30

Gln Phe Asp Tyr Pro Ser Leu Asn Ser Ser Pro Trp Gln Val Ser Thr
35 40 45

Ala Lys Lys Phe Asp Glu Gly Arg Asp Glu Ile Val Arg Tyr Ser Gly
50 55 60

Glu Trp Lys Ile Glu Ser Ser Thr Ser Lys Tyr Pro Gly Leu Glu Gly
65 70 75 80

Asp Leu Gly Leu Val Met Lys Ser Arg Ala Ser His Tyr Ala Ile Ser
85 90 95

Tyr Lys Leu Pro His Glu Val Thr Asn Thr Asn Pro Asn Asn Asn Lys
100 105 110

Thr Gln Asp Leu Val Leu Gln Tyr Glu Val Lys Leu Gln Gln Gly Leu
115 120 125

Thr Cys Gly Gly Ala Tyr Ile Lys Leu Leu Asp Ser Ser Pro Ser Gly
130 135 140

Tyr Lys Phe Phe Asn Ser Glu Thr Pro Tyr Gln Ile Met Phe Gly Pro
145 150 155 160

Asp Val Cys Gly Ser Glu Asn Lys Ile His Phe Ile Ile Arg Lys Lys
165 170 175

Leu Pro Asn Gly Ala Ile Glu Glu Lys His Leu Lys His Lys Pro Met
180 185 190

Ala Arg Thr Asn Glu Leu Thr Asn Leu Tyr Thr Leu Ile Ile Lys Ser
195 200 205

Asn Gln Asp Phe Glu Ile Arg Val Asn Gly Gln Val Ala Lys Ala Gly
210 215 220

Asn Leu Tyr Lys Asn Gln Lys Leu Phe Asn Pro Pro Phe Glu Pro Pro
225 230 235 240
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245 246

-continued

Lys Glu Ile Pro Asp Val Asp Asp Lys Lys Pro Asp Asp Trp Asp Asp
245 250 255

Arg Ala Tyr Ile Pro Asp Pro Asn Val Glu Lys Pro Glu Asp Tyr Glu
260 265 270

Leu Lys His Glu Tyr Pro Gln Ile Arg Asp Pro Asn Ala Val Lys Pro
275 280 285

Asp Glu Trp Asp Glu Ser Ala Pro Arg Tyr Ile Pro Asp Pro Asp Ala
290 295 300

Val Lys Pro Lys Asp Trp Asn Asp Ala Glu Lys Gln Trp Glu Pro Pro
305 310 315 320

Leu Ile Val Asn Pro Lys Cys Ala Thr Gly Cys Gly Pro Trp Glu Ala
325 330 335

Pro Leu Ile Pro Asn His Asp Tyr Ile Gly Pro Trp Phe Pro Pro Asp
340 345 350

Ile Lys Asn Pro Asn Tyr Asn Gly Ile Trp Thr Pro Arg Leu Ile Pro
355 360 365

Asn Pro Tyr Tyr Tyr Gln Val Lys Thr Pro Gly Lys Leu Asp Lys Pro
370 375 380

Ile Gly Gly Ile Gly Phe Glu Leu Trp Ser Ile Glu Ser Asp Ile Leu
385 390 395 400

Phe Asp Asn Ile Tyr Leu Gly Asn Ser Ile Ala Glu Ala Glu Leu Ile
405 410 415

Gly Asn Thr Thr Phe Lys Ile Lys Tyr Glu Leu Glu Ala Asp Gln Arg
420 425 430

Arg Glu Asn Lys Pro Arg Val Lys Asn Glu Pro Val Ala Pro Pro Arg
435 440 445

Asn Phe Glu Asp Ile Ile Arg Asp Asp Ser Ile Ser Thr Phe Gln Gln
450 455 460

Phe Leu Ile Phe Ile Lys Leu Phe Trp Leu Lys Gln Tyr Val Gln Leu
465 470 475 480

Lys Asp Phe Tyr Phe Glu Leu Thr Leu Asp Pro Ile Gly Leu Ile Met
485 490 495

Ala Asn Pro Leu Lys Thr Leu Leu Tyr Ala Phe Leu Phe Leu Phe Ser
500 505 510

Phe Thr Ile Phe Phe Gly Phe Ala Ser Thr Ile Met Phe Leu Leu Gln
515 520 525

Gly Gly Glu Ala Phe Gly Ser Ser Ser Ser Ile Thr Thr Thr Thr Thr
530 535 540

Thr Asp Ser Asn Arg Lys Asn Val Leu Thr Ala Glu Glu Ile Glu Met
545 550 555 560

Pro Ser Asn His Val Gln Lys Ile Glu Ile Leu Asp Glu Gln Ile His
565 570 575

Val Arg Gln Arg Lys
580

<210> SEQ ID NO 95

<211> LENGTH: 554

<212> TYPE: PRT

<213> ORGANISM: Cryptococcus gattii

<400> SEQUENCE: 95

Met Arg Pro Gln Asn Val Ala Gly Val Ala Gly Thr Gly Ala Leu Ile
1 5 10 15

Met Ala Ala Gly Ala Leu Ala Asp Arg Ala Val Phe His Pro Thr Ser
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247

-continued

248

Leu

Arg

Ile

65

Pro

Lys

Cys

Leu

145

Phe

Arg

Asn

Ile

Glu

225

Asn

Trp

Asp

Lys

Glu

305

Ile

Gly

Trp

Pro

Asp
385
Glu

Ala

Lys

Thr

Trp

50

Phe

Gly

His

Ser

Gly

130

Arg

Gly

His

Pro

Thr

210

Ser

Pro

Val

Trp

Pro

290

Ala

Pro

Pro

Thr

Arg

370

Phe

Asp

Lys

Glu

Ala

35

Thr

Ser

Ile

Ala

Leu

115

Gly

Ala

Pro

Lys

Pro

195

Lys

Val

Pro

Asp

Asp

275

Glu

Glu

Pro

Trp

Ile

355

Lys

Thr

Ile

Lys

Ala
435

20

Pro

Val

Tyr

Ser

Ile

100

Val

Ala

Gly

Asp

Asn

180

Ala

Thr

Arg

Lys

Glu

260

Glu

Asp

Lys

Met

Thr

340

Pro

Ile

Lys

Leu

Phe
420

Glu

Phe

Ser

Val

Gly

Ser

Val

Tyr

Glu

Lys

165

Pro

Pro

Ser

Lys

Glu

245

Ala

Asp

Trp

Pro

Val

325

Ala

Lys

Ala

Ile

Phe
405

Ala

Gly

Ile

Arg

Gly

70

Asp

Thr

Gln

Ile

Asp

150

Cys

Leu

Lys

Pro

Gly

230

Ile

Glu

Ala

Leu

Glu

310

Pro

Pro

Ile

Asn

Gly
390
Asp

Glu

Ser

25 30

Glu Gln Phe Leu Glu Ser Ile Pro Glu
40 45

Ala Thr Lys Gln Thr Pro Val Gly Asp
55 60

Gln Trp Glu Ile Glu Glu Pro Asp Val
75

Lys Gly Leu Val Leu Lys Thr Lys Ala
Leu Phe Asp Glu Pro Ile Asp Pro Lys
105 110

Tyr Glu Val Lys Leu Gln Lys Gly Leu
120 125

Lys Leu Leu Thr Asp Gln Gln Asp Glu
135 140

Tyr Thr Asp Lys Thr Pro Phe Thr Ile
155

Gly Ser Thr Asn Lys Val His Phe Ile
170 175

Thr Gly Glu Trp Glu Glu Lys His Leu
185 190

Ile Thr Lys Thr Thr Ala Leu Tyr Thr
200 205

Asp Gln Thr Phe Glu Ile Leu Ile Asn
215 220

Ser Leu Leu Glu Asp Phe Asp Pro Pro
235

Asp Asp Pro Glu Asp Phe Lys Pro Glu
250 255

Ile Asp Asp Val Thr Ala Thr Lys Pro
265 270

Pro Ile Met Ile Thr Asp Thr Ser Ala
280 285

Glu Glu Glu Pro Glu Thr Ile Pro Asp
295 300

Glu Trp Asp Asp Glu Glu Asp Gly Asp
315

Asn Pro Lys Cys Glu Asp Val Ser Gly
330 335

Lys Val Arg Asn Pro Ala Tyr Lys Gly
345 350

Pro Asn Pro Asp Tyr Lys Gly Pro Trp
360 365

Pro Ala Phe Phe Glu Asp Leu His Pro
375 380

Gly Val Gly Ile Glu Leu Trp Thr Met
395

Asn Leu Tyr Ile Gly His Asp Ala Ala
410 415

Glu Thr Tyr His Val Lys Lys Pro Ile
425 430

Asn Glu Asp Glu Leu Glu Glu Pro Ser
440 445

Ser

Glu

Tyr

80

Ala

Gly

Glu

Gly

Met

160

Phe

Lys

Leu

Asp

Val

240

Thr

Asp

Val

Pro

Trp

320

Cys

Lys

Ala

Ser

Thr
400
Gln

Glu

Ser
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249

-continued

250

Leu Ile Asp Lys Val Gln Leu Lys Val Tyr Glu Phe Leu
450 455 460

Thr Phe Asp Ile Ser Gln Ala Val Lys Gln Met Pro Glu
465 470 475

Gly Leu Ala Ala Ala Val Phe Thr Leu Leu Gly Met Leu
485 490

Phe Gly Phe Ile Gly Ser Ala Pro Thr Lys Val Lys Gln
500 505

Lys Thr Lys Ser Val Ala Pro Val Ala Pro Ala Gly Glu
515 520 525

Lys Ala Leu Asp Gln Ala Gly Val Glu Val Pro Ala Val
530 535 540

Lys Lys Arg Val Thr Arg Ser Thr Lys Glu
545 550

His Leu

Val Ala

Leu Ala
495

Thr Ser
510

Glu Glu

Glu Gly

Ala

Ala

480

Leu

Val

Lys

Ser

We claim:
1. A vaccine to immunize a patient against fungi, wherein
the vaccine comprises a therapeutically effective amount of

Calnexin peptide or Calnexin fragment, wherein the vaccine 25

further comprises a therapeutically effective amount of an
adjuvant, wherein the Calnexin peptide or Calnexin frag-
ment consists of SEQ ID NO:1.
2. The vaccine of claim 1, additionally comprising at least
one of a stabilizer or a buffer.
3. A method of protecting a patient from fungal infection
comprising of the steps of:
a. obtaining the vaccine of claim 1, wherein the vaccine
comprises a Calnexin fragment and
b. providing a therapeutically effective amount of the
vaccine to a subject, wherein the subject is protected
from fungal infection.

4. The method of claim 3, wherein the fungi are either
dimorphic fungi or non-dimorphic fungi.

5. The method of claim 4, wherein the dimorphic fungi are

selected from a group consisting of Histoplasma, Coccid-

iodes, Paracoccidioides, Penicillium, Blastomyces, and

Sporothrix.

30 6. The method of claim 4, wherein the non-dimorphic
fungi are selected from a group consisting of Aspergillus,

Preumocystis,

Magnaportha, Exophiala, Neuroaspora,

Cryptococcus, Schizophyllum, and Candida.

7. The method of claim 3, wherein the Calnexin fragment
35 of step (a) is expressed and isolated from F. Coli.

#* #* #* #* #*
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