19 DANMARK (10 DK/EP 2027155 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent-og
Varamaerkestyrelsen

51)  IntCl.: C 07 K 16/12 (2006.01) A 61K 39/40 (2006.01) A61P 31/04 (2006.01)
C 12N 15/13 (2006.01)

(45) Overseettelsen bekendtgjort den: 2016-05-09

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgarelse om meddelelse af patentet: 2016-01-27

(86) Europeeisk ansggning nr.: 07765322.8

(86) Europeeisk indleveringsdag: 2007-06-05

(87) Den europaeiske ansggnings publiceringsdag: 2009-02-25
(86) International ansggning nr.: EP2007055527

(87) Internationalt publikationsnr.: WO2007141274

(30) Prioritet: 2006-06-06 US 811477 P 2006-11-16 EP 06124231
2007-03-06 EP 07103584

(84) Designerede stater: AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HU IE IS IT LI LT LU LV MC MT
NL PL PT RO SE SI SK TR

(73) Patenthaver: Crucell Holland B.V., Archimedesweg 4, 2333 CN Leiden, Holland

(72) Opfinder: THROSBY, Mark, Kerkstraat 37, NL-3581 RB Utrecht, Holland
GEUIJEN, Cecilia A.W., Schieland 15, NL-2751 DZ Moerkapelle, Holland
DE KRUIF, Cornelis Adriaan, Westerlaan 40, NL-3731 EL De Bilt, Holland

(74) Fuldmaegtig i Danmark: RWS Group, Europa House, Chiltern Park, Chiltern Hill, Chalfont St Peter, Bucks SL9
9FG, Storbritannien

(54) Benaevnelse: HUMANE BINDINGSMOLEKYLER MED DRAEBERAKTIVITET MOD STAFYLOKOKKER OG
ANVENDELSER DERAF

(56) Fremdragne publikationer:
WO-A-03/059259
WO-A-03/059260
WO-A-2005/103084
WO-A2-98/57994
DATABASE BIOSIS [Online] BIOSCIENCES INFORMATION SERVICE, PHILADELPHIA, PA, US
PREV200900429478, July 2009 WEISMAN LEONARD E ET AL: 'Phase 1/2 Double-Blind, Placebo-Controlled,
Dose Escalation, Safety, and Pharmacokinetic Study of Pagibaximab (BSYX-A110), an Antistaphylococcal
Monoclonal Antibody for the Prevention of Staphylococcal Bloodstream Infections, in Very-Low-Birth-Weight
Neonates' Database accession no. PREV200900429478 & ANTIMICROBIAL AGENTS AND CHEMOTHERAPY,
vol. 53, no. 7, July 2009 (2009-07), pages 2879-2886, ISSN: 0066-4804, DOI: 10.1128/AAC.01565-08
THOMSON REUTERS INTEGRITY : 'Pagibaximab’, [Online] Retrieved from the Internet:
<URL:https ://integrity.thomson-pharma.com/i ntegrity/xmixsl/pk_prod_list.exec_form_pro_ pr>
THOMSON REUTERS INTEGRITY : 'Antistaphylococcal monoclonal antibody provides encouraging phase |

Fortsattes ...



DK/EP 2027155 T3

results’, [Online] Thomson Reuters Drug News Retrieved from the Internet: <URL :hitps/integrity.thomson-
pharma.com/i ntegrity/xmixsl/pk_ref_list.xml_show_ficha_ ref?p_ref_id=669462>



DK/EP 2027155 T3
DESCRIPTION

FIELD OF THE INVENTION

[0001] The invention relates to medicine. In particular the invention relates to the diagnosis, prophylaxis and/or treatment of
infection by staphylococci.

BACKGROUND OF THE INVENTION

[0002] Staphylococcus is a genus of gram-positive bacteria and a member of the micrococcaceae family. Staphylococci are
spherical bacteria that are found primarily on the skin and in the mucous membranes of humans and other warm-blooded
animals, and aggregate into small, grape-like clumps. Staphylococci can be divided into two groups, i.e. coagulase-positive and
coagulase-negative staphylococci. Overall, there are about thirty species of staphylococci.

[0003] Staphylococci can cause a wide variety of diseases in humans either through toxin production or invasion.
Staphylococcus aureus (S. aureus) has been recognized as one of the most important and lethal human bacterial pathogens
since the beginning of the previous century. Until the antibiotic era, more than 80% of the patients growing S. aureus from their
blood died. Through infections caused by coagulase-positive S. aureus were generally known to be potentially lethal, coagulase-
negative staphylococci has been dismissed as avirulent skin commensals incapable of causing human disease. However, over the
past 30 years, coagulase-negative staphylococcal infections have emerged as one of the major complications of medical
progress. They are currently the pathogens most commonly isolated from infections of indwelling foreign devices and are the
leading cause of nosocomial (hospital-acquired) bacteremias in US hospitals. Staphylococcal infections are commonly treated with
antimicrobial agents. However, the ascendancy of staphylococci as pre-eminent nocosomial pathogens also has been associated
with a major increase in the proportion of these isolates that are resistant to (multiple) antimicrobial agents. Of the estimated 2
million hospital infections in the US in 2004, 70% was resistant to at least one antibiotic, thereby causing major medical and
consequently economic problems. Ninety percent of the staphylococci strains are penicillin resistant, leaving only methicillin and
vancomycin to treat the majority of infections. However, with increasing numbers of reports of methicillin-resistant Staphylococcus
aureus (MRSA) chemists are faced with the daunting task of generating new antibiotics with novel modes of action. Despite the
urgent need for the development of new antibiotics, the major pharmaceutical companies appear to have lost interest in the
antibiotic market. In 2002, only 5 out of the more than 500 drugs in phase Il or phase lll clinical development were new antibiotics.
In the last 6 years only 10 antibiotics have been registered and only 2 of those did not exhibit cross-reactivity with existing drugs
(and thus not subject to the same patterns of drug resistance). This trend has been attributed to several factors: the cost of new
drug development and the relatively small return on investment that infectious disease treatments yield compared to drugs
against hypertension, arthritis and lifestyle drugs e.g. for impotence. Another contributing factor is the increasing difficulty in
finding new targets, further driving up development costs. Therefore, investigation into novel therapies or preventative measures
for (multi-drug-resistant) bacterial infections is urgently needed to meet this impending healthcare crisis.

[0004] Active immunization with vaccines and passive immunization with immunoglobulins are promising alternatives to classical
small molecule therapy. A few bacterial diseases that once caused widespread illness, disability, and death can now be prevented
through the use of vaccines. The vaccines are based on weakened (attenuated) or dead bacteria, components of the bacterial
surface or on inactivated toxins. The immune response raised by a vaccine is mainly directed to immunogenic structures, a limited
number of proteins or sugar structures on the bacteria that are actively processed by the immune system. Since these
immunogenic structures are very specific to the organism, the vaccine needs to comprise the immunogenic components of all
variants of the bacteria against which the vaccine should be protective. As a consequence thereof, vaccines are very complex,
take long and are expensive to develop. Further complicating the design of vaccines is the phenomenon of 'antigen replacement'.
This occurs when new strains become prevalent that are serologically and thus antigenically distinct from those strains covered
by the vaccines. The immune status of the populations at risk for nosocomial infections further complicates vaccine design. These
patients are inherently unwell and may even be immunocompromised (due to the effect of immunosuppressive drugs) resulting in
delayed or insufficient immunity against the infecting pathogens. Furthermore, except in the case of certain elective procedures, it
may not be possible to identify and vaccinate the at risk patients in time to give them sufficient immune protection from infection.

[0005] Direct administration of therapeutic immunoglobulins, also referred to as passive immunization, does not require an
immune response from the patient and therefore gives immediate protection. In addition, passive immunization can be directed to
bacterial structures that are not immunogenic and that are less specific to the organism. Passive immunization against pathogenic
organisms has been based on immunoglobulins derived from sera of human or non-human donors. However, blood-derived
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products have potential health risks inherently associated with these products. In addition, the immunoglobulins can display
batch-to-batch variation and may be of limited availability in case of sudden mass exposures. Recombinantly produced antibodies
do not have these disadvantages and thus offer an opportunity to replace immunoglobulins derived from sera.

[0006] Marine monoclonal antibodies directed against staphylococci are known in the art (see WO 03/059259 and WO
03/059260). However, marine antibodies are limited for their use in vivo due to problems associated with administration of murine
antibodies to humans, such as short serum half life, an inability to trigger certain human effector functions and elicitation of an
unwanted dramatic immune response against the murine antibody in a human (HAMA).

[0007] In WO 03/059259 and WO 03/059260 the attempts have been made to overcome the problems associated with the use of
fully murine antibodies in humans by preparing chimeric antibodies. A disadvantage of these chimeric antibodies is however that
they still retain some murine sequences and therefore still elicit an unwanted immune reaction, especially when administered for
prolonged periods.

[0008] WO 2004/043405 relates to polysaccharide vaccines for staphylococcal infections, prepared from poly N-
acetylglucosamine (PNAG) surface polysaccharide from Staphylococci, and the deacetylated form thereof (dPNAG). WO
2004/043405 also discloses rabbit antiserum to PNAG and dPNAG, coupled to Diphteria Toxoid (DTm).

[0009] WO 98/57994 discloses a chimeric antibody MAb 96-110 which binds to S. aureus strains 5 and 8. WO 98/57994 is silent
about antibody MAb 96-110 binding to S. aureus strains Newman, Cowan, Smith, 29213 and Wood.

[0010] Although WO 03/059259, WO 03/059260 and WO 2004/043405 refer to human antibodies as desired molecules, the
antibodies actually disclosed and used therein are partly of murine or completely of rabbit origin, and none of these documents
actually discloses any human antibodies, nor sequences thereof.

[0011] In view of their therapeutic benefit in humans, there is thus still a need for human monoclonal antibodies against
Staphylococci. The present invention provides these antibodies and their sequences, and shows that they can be used in
medicine, in particular for diagnosis, prevention and/or treatment of staphylococcal infections.

DESCRIPTION OF THE FIGURES

[0012]

Figure 1 shows antibody-mediated phagocytosis of S. aureus strain Cowan harvested during the log phase of growth in the
absence of complement with the antibodies CR2430 (white dot), CR5132 (black triangle), CR5133 (black dot), and a negative
control monoclonal antibody (white square).

Figure 2 shows antibody-mediated phagocytosis of S. aureus strain Cowan harvested during the stationary phase of growth in the
absence of complement with the antibodies CR2430 (white dot), CR5132 (black triangle), CR5133 (black dot), and a negative
control monoclonal antibody (white square).

Figure 3 shows antibody-mediated phagocytosis of S. aureus strain SA125 harvested during the stationary phase of growth in the
absence of complement with the antibodies CR5132 (black triangle), CR5133 (black dot), and a negative control monoclonal
antibody (white square).

Figure 4 shows antibody-mediated phagocytosis of S. epidermidis strain SE131 harvested during the stationary phase of growth
in the absence of complement with the antibodies CR5132 (black friangle), CR5133 (black dot), and a negative control
monoclonal antibody (white square).

DESCRIPTION OF THE INVENTION

[0013] Here below follow definitions of terms as used in the invention.

DEFINITIONS
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Amino acid sequence

[0014] The term "amino acid sequence" as used herein refers to naturally occurring or synthetic molecules and to a peptide,
oligopeptide, polypeptide or protein sequence.

Binding molecule

[0015] As used herein the term "binding molecule" refers to an intact immunoglobulin including monoclonal antibodies, such as
chimeric, humanized or human monoclonal antibodies, or to an antigen-binding and/or variable domain comprising fragment of an
immunoglobulin that competes with the intact immunoglobulin for specific binding to the binding partner of the immunoglobulin,
e.g. staphylococci. Regardless of structure, the antigen-binding fragment binds with the same antigen that is recognized by the
intact immunoglobulin. An antigen-binding fragment can comprise a peptide or polypeptide comprising an amino acid sequence of
at least 2 contiguous amino acid residues, at least 5 contiguous amino acid residues, at least 10 contiguous amino acid residues,
at least 15 contiguous amino acid residues, at least 20 contiguous amino acid residues, at least 25 contiguous amino acid
residues, at least 30 contiguous amino acid residues, at least 35 contiguous amino acid residues, at least 40 contiguous amino
acid residues, at least 50 contiguous amino acid residues, at least 60 contiguous amino residues, at least 70 contiguous amino
acid residues, at least 80 contiguous amino acid residues, at least 90 contiguous amino acid residues, at least 100 contiguous
amino acid residues, at least 125 contiguous amino acid residues, at least 150 contiguous amino acid residues, at least 175
contiguous amino acid residues, at least 200 contiguous amino acid residues, or at least 250 contiguous amino acid residues of
the amino acid sequence of the binding molecule.

[0016] The term "binding molecule”, as used herein includes all immunoglobulin classes and subclasses known in the art.
Depending on the amino acid sequence of the constant domain of their heavy chains, binding molecules can be divided into the
five major classes of intact antibodies: IgA, IgD, IgE, IgG, and IgM, and several of these may be further divided into subclasses
(isotypes), e.g., IgA1, IgA2, IgG1, IgG2, IgG3 and IgG4.

[0017] Antigen-binding fragments include, inter alia, Fab, F(ab'), F(ab")2, Fv, dAb, Fd, complementarity determining region
(CDR) fragments, single-chain antibodies (scFv), bivalent single-chain antibodies, single-chain phage antibodies, diabodies,
triabodies, tetrabodies, (poly)peptides that contain at least a fragment of an immunoglobulin that is sufficient to confer specific
antigen binding to the (poly)peptide, etc. The above fragments may be produced synthetically or by enzymatic or chemical
cleavage of intact immunoglobulins or they may be genetically engineered by recombinant DNA techniques. The methods of
production are well known in the art and are described, for example, in Antibodies: A Laboratory Manual, Edited by: E. Harlow and
D, Lane (1988), Cold Spring Harbor Laboratory, Cold Spring Harbor, New York . A binding molecule or antigen-binding fragment
thereof may have one or more binding sites. If there is more than one binding site, the binding sites may be identical to one
another or they may be different.

[0018] The binding molecule can be a naked or unconjugated binding molecule but can also be part of an immunoconjugate. A
naked or unconjugated binding molecule is intended to refer to a binding molecule that is not conjugated, operatively linked or
otherwise physically or functionally associated with an effector moiety or tag, such as inter alia a toxic substance, a radioactive
substance, a liposome, an enzyme. It will be understood that naked or unconjugated binding molecules do not exclude binding
molecules that have been stabilized, multimerized, humanized or in any other way manipulated, other than by the attachment of
an effector moiety or tag. Accordingly, all post-translationally modified naked and unconjugated binding molecules are included
herewith, including where the modifications are made in the natural binding molecule-producing cell environment, by a
recombinant binding molecule-producing cell, and are introduced by the hand of man after initial binding molecule preparation. Of
course, the term naked or unconjugated binding molecule does not exclude the ability of the binding molecule to form functional
associations with effector cells and/or molecules after administration to the body, as some of such interactions are necessary in
order to exert a biological effect. The lack of associated effector group or tag is therefore applied in definition to the naked or
unconjugated binding molecule in vitro, not in vivo.

Biological sample

[0019] As used herein, the term "biological sample" encompasses a variety of sample types, including blood and other liquid
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samples of biological origin, solid tissue samples such as a biopsy specimen or tissue cultures, or cells derived therefrom and the
progeny thereof. The term also includes samples that have been manipulated in any way after their procurement, such as by
treatment with reagents, solubilization, or enrichment for certain components, such as proteins or polynucleotides. The term
encompasses various kinds of clinical samples obtained from any species, and also includes cells in culture, cell supernatants
and cell lysates.

Complementarity determining regions (CDR)

[0020] The term "complementarity determining regions" as used herein means sequences within the variable regions of binding
molecules, such as immunoglobulins, that usually contribute to a large extent to the antigen binding site which is complementary
in shape and charge distribution to the epitope recognized on the antigen. The CDR regions can be specific for linear epitopes,
discontinuous epitopes, or conformational epitopes of proteins or protein fragments, either as present on the protein in its native
conformation or, in some cases, as present on the proteins as denatured, e.g., by solubilization in SDS. Epitopes may also consist
of posttranslational modifications of proteins.

Deletion

[0021] The term "deletion”, as used herein, denotes a change in either amino acid or nucleotide sequence in which one or more
amino acid or nucleotide residues, respectively, are absent as compared to the parent, often the naturally occurring, molecule.

Expression-regulating nucleic acid sequence

[0022] The term "expression-regulating nucleic acid sequence" as used herein refers to polynucleotide sequences necessary for
and/or affecting the expression of an operably linked coding sequence in a particular host organism. The expression-regulating
nucleic acid sequences, such asinter alia appropriate transcription initiation, termination, promoter, enhancer sequences;
repressor or activator sequences; efficient RNA processing signals such as splicing and polyadenylation signals; sequences that
stabilize cytoplasmic mRNA; sequences that enhance translation efficiency (e.g., ribosome binding sites); sequences that
enhance protein stability; and when desired, sequences that enhance protein secretion, can be any nucleic acid sequence
showing activity in the host organism of choice and can be derived from genes encoding proteins, which are either homologous or
heterologous to the host organism. The identification and employment of expression-regulating sequences is routine to the
person skilled in the art.

Functional variant

[0023] The term "functional variant", as used herein, refers to a binding molecule that comprises a nucleotide and/or amino acid
sequence that is altered by one or more nucleotides and/or amino acids compared to the nucleotide and/or amino acid
sequences of the parent binding molecule and that is still capable of competing for binding to the binding partner, e.g.
staphylococci, with the parent binding molecule. In other words, the modifications in the amino acid and/or nucleotide sequence of
the parent binding molecule do not significantly affect or alter the binding characteristics of the binding molecule encoded by the
nucleotide sequence or containing the amino acid sequence, i. e. the binding molecule is still able to recognize and bind its target.
The functional variant may have conservative sequence modifications including nucleotide and amino acid substitutions, additions
and deletions. These modifications can be introduced by standard techniques known in the art, such as site-directed mutagenesis
and random PCR-mediated mutagenesis, and may comprise natural as well as non-natural nucleotides and amino acids.

[0024] Conservative amino acid substitutions include the ones in which the amino acid residue is replaced with an amino acid
residue having similar structural or chemical properties. Families of amino acid residues having similar side chains have been
defined in the art. These families include amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side chains
(e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., asparagine, glutamine, serine, threonine, tyrosine,
cysteine, tryptophan), nonpolar side chains (e.g., glycine, alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine),
beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine,
tryptophan). It will be clear to the skilled artisan that other classifications of amino acid residue families than the one used above
can also be employed. Furthermore, a variant may have non-conservative amino acid substitutions, e.g., replacement of an
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amino acid with an amino acid residue having different structural or chemical properties. Similar minor variations may also include
amino acid deletions or insertions, or both. Guidance in determining which amino acid residues may be substituted, inserted, or
deleted without abolishing immunological activity may be found using computer programs well known in the art.

[0025] A mutation in a nucleotide sequence can be a single alteration made at a locus (a point mutation), such as transition or
transversion mutations, or alternatively, multiple nucleotides may be inserted, deleted or changed at a single locus. In addition,
one or more alterations may be made at any number of loci within a nucleotide sequence. The mutations may be performed by
any suitable method known in the art.

Host

[0026] The term "host", as used herein, is intended to refer to an organism or a cell into which a vector such as a cloning vector
or an expression vector has been introduced. The organism or cell can be prokaryotic or eukaryotic. It should be understood that
this term is intended to refer not only to the particular subject organism or cell, but to the progeny of such an organism or cell as
well. Because certain modifications may occur in succeeding generations due to either mutation or environmental influences, such
progeny may not, in fact, be identical to the parent organism or cell, but are still included within the scope of the term "host" as
used herein.

Human

[0027] The term "human", when applied to binding molecules as defined herein, refers to molecules that are either directly
derived from a human or based upon a human sequence. When a binding molecule is derived from or based on a human
sequence and subsequently modified, it is still to be considered human as used throughout the specification. In other words, the
term human, when applied to binding molecules is intended to include binding molecules having variable and constant regions
derived from human germline immunoglobulin sequences or based on variable or constant regions occurring in a human or
human lymphocyte and modified in some form. Thus, the human binding molecules may include amino acid residues not encoded
by human germline immunoglobulin sequences, comprise substitutions and/or deletions (e.g., mutations introduced by for
instance random or site-specific mutagenesis in vitro or by somatic mutation in vivo). "Based on" as used herein refers to the
situation that a nucleic acid sequence may be exactly copied from a template, or with minor mutations, such as by error-prone
PCR methods, or synthetically made matching the template exactly or with minor modifications. Semi-synthetic molecules based
on human sequences are also considered to be human as used herein.

Insertion

[0028] The term "insertion", also known as the term "addition", denotes a change in an amino acid or nucleotide sequence
resulting in the addition of one or more amino acid or nucleotide residues, respectively, as compared to the parent sequence.

Intrinsic activity

[0029] The term "intrinsic activity", when applied to binding molecules as defined herein, refers to binding molecules that are
capable of binding to certain protein or carbohydrate antigens on the surface of pathogens such as bacteria and that can inhibit
the ability of the pathogen to grow and divide normally. Such binding molecules can for example block the entry of specific
nutrients required for growth or the transport of toxic waste elements from the bacteria. Through the latter action they may also
increase the sensitivity of bacteria to the action of antibiotic drugs.

Isolated

[0030] The term ‘"isolated", when applied to binding molecules as defined herein, refers to binding molecules that are
substantially free of other proteins or polypeptides, particularly free of other binding molecules having different antigenic
specificities, and are also substantially free of other cellular material and/or chemicals. For example, when the binding molecules
are recombinantly produced, they are preferably substantially free of culture medium, and when the binding molecules are
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produced by chemical synthesis, they are preferably substantially free of chemical precursors or other chemicals, i.e., they are
separated from chemical precursors or other chemicals which are involved in the synthesis of the protein. The term "isolated"
when applied to nucleic acid molecules encoding binding molecules as defined herein, is intended to refer to nucleic acid
molecules in which the nucleotide sequences encoding the binding molecules are free of other nucleotide sequences, particularly
nucleotide sequences encoding binding molecules that bind binding partners other than staphylococci. Furthermore, the term
"isolated" refers to nucleic acid molecules that are substantially separated from other cellular components that naturally
accompany the native nucleic acid molecule in its natural host, e.g., ribosomes, polymerases, or genomic sequences with which it
is naturally associated. Moreover, "isolated" nucleic acid molecules, such as cDNA molecules, can be substantially free of other
cellular material, or culture medium when produced by recombinant techniques, or substantially free of chemical precursors or
other chemicals when chemically synthesized.

Monoclonal antibody

[0031] The term "monoclonal antibody" as used herein refers to a preparation of antibody molecules of single molecular
composition. A monoclonal antibody displays a single binding specificity and affinity for a particular epitope. Accordingly, the term
"human monoclonal antibody" refers to an antibody displaying a single binding specificity which has variable and constant regions
derived from or based on human germline immunoglobulin sequences or derived from completely synthetic sequences. The
method of preparing the monoclonal antibody is not relevant.

Naturally occurring

[0032] The term "naturally occurring” as used herein as applied to an object refers to the fact that an object can be found in
nature. For example, a polypeptide or polynucleotide sequence that is present in an organism that can be isolated from a source
in nature and which has not been intentionally modified by man in the laboratory is naturally occurring.

Nucleic acid molecule

[0033] The term "nucleic acid molecule" as used in the present invention refers to a polymeric form of nucleotides and includes
both sense and anti-sense strands of RNA, cDNA, genomic DNA, and synthetic forms and mixed polymers of the above. A
nucleotide refers to a ribonucleotide, deoxynucleotide or a modified form of either type of nucleotide. The term also includes
single- and double-stranded forms of DNA. In addition, a polynucleotide may include either or both naturally occurring and
modified nucleotides linked together by naturally occurring and/or non-naturally occurring nucleotide linkages. The nucleic acid
molecules may be modified chemically or biochemically or may contain non-natural or derivatized nucleotide bases, as will be
readily appreciated by those of skill in the art. Such modifications include, for example, labels, methylation, substitution of one or
more of the naturally occurring nucleotides with an analog, internucleotide modifications such as uncharged linkages (e.g., methyl
phosphonates, phosphotriesters, phosphoramidates, carbamates, etc.), charged linkages (e.g., phosphorothioates,
phosphorodithioates, etc.), pendent moieties (e.g., polypeptides), intercalators (e.g., acridine, psoralen, etc.), chelators,
alkylators, and modified linkages (e.g., alpha anomeric nucleic acids, etc.). The above term is also intended to include any
topological conformation, including single-stranded, double-stranded, partially duplexed, ftriplex, hairpinned, circular and
padlocked conformations. Also included are synthetic molecules that mimic polynucleotides in their ability to bind to a designated
sequence via hydrogen bonding and other chemical interactions. Such molecules are known in the art and include, for example,
those in which peptide linkages substitute for phosphate linkages in the backbone of the molecule. A reference to a nucleic acid
sequence encompasses its complement unless otherwise specified. Thus, a reference to a nucleic acid molecule having a
particular sequence should be understood to encompass its complementary strand, with its complementary sequence. The
complementary strand is also useful, e.g., for anti-sense therapy, hybridization probes and PCR primers.

Operably linked

[0034] The term "operably linked" refers to two or more nucleic acid sequence elements that are usually physically linked and
are in a functional relationship with each other. For instance, a promoter is operably linked to a coding sequence, if the promoter
is able to initiate or regulate the transcription or expression of a coding sequence, in which case the coding sequence should be
understood as being "under the control of" the promoter.
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Opsonic activity

[0035] "Opsonic activity" refers to the ability of an opsonin (generally either a binding molecule, e.g. an antibody, or serum
complement factors) to bind to the surface of a pathogen either by specific antigenic recognition (in the case of antibodies) or
through the catalytic effect of surface bound molecules (e.g. the increased deposition of C3b as a result of surface bound
antibodies). Phagocytosis of opsonized pathogens is enhanced due to the specific recognition of receptors on the phagocyte for
the opsonin (the Fc receptor in case the antibodies themselves are the opsonins and the complement receptor in case
complement is the opsonin). Certain bacteria, especially encapsulated bacteria that resist phagocytosis due to the presence of
the capsule, become extremely attractive to phagocytes such as neutrophils and macrophages when coated with an opsonic
antibody and their rate of clearance from the bloodstream and infected organs is strikingly enhanced. Opsonic activity may be
measured in any conventional manner (e.g. the opsonic phagocytic killing assay).

Pharmace utically acceptable excipient

[0036] By "pharmaceutically acceptable excipient” is meant any inert substance that is combined with an active molecule such as
a drug, agent, or binding molecule for preparing an agreeable or convenient dosage form. The "pharmaceutically acceptable
excipient" is an excipient that is non-toxic to recipients at the dosages and concentrations employed, and is compatible with other
ingredients of the formulation comprising the drug, agent or binding molecule.

Specifically Binding

[0037] The term "specifically binding", as used herein, in reference to the interaction of a binding molecule, e.g. an antibody, and
its binding partner, e.g. an antigen, means that the interaction is dependent upon the presence of a particular structure, e.g. an
antigenic determinant or epitope, on the binding partner. In other words, the antibody preferentially binds or recognizes the
binding partner even when the binding partner is present in a mixture of other molecules or organisms. The binding may be
mediated by covalent or non-covalent interactions or a combination of both. In yet other words, the term "specifically binding"
means immunospecifically binding to an antigen or a fragment thereof and not immunospecifically binding to other antigens. A
binding molecule that immunospecifically binds to an antigen may bind to other peptides or polypeptides with lower affinity as
determined by, e.g., radioimmunoassays (RIA), enzyme-linked immunosorbent assays (ELISA), BIACORE, or other assays known
in the art. Binding molecules or fragments thereof that immunospecifically bind to an antigen may be cross-reactive with related
antigens. Preferably, binding molecules or fragments thereof that immunospecifically bind to an antigen do not cross-react with
other antigens.

Substitutions

[0038] A "substitution", as used herein, denotes the replacement of one or more amino acids or nucleotides by different amino
acids or nucleotides, respectively.

Therapeutically effective amount

[0039] The term "therapeutically effective amount” refers to an amount of the binding molecule as defined herein that is effective
for preventing, ameliorating and/or treating a condition resulting from infection with Staphylococcus.

Treatment

[0040] The term "treatment” refers to therapeutic treatment as well as prophylactic or preventative measures to cure or halt or at
least retard disease progress. Those in need of treatment include those already inflicted with a condition resulting from infection
with Staphylococcus as well as those in which infection with Staphylococcus is to be prevented. Subjects partially or totally
recovered from infection with Staphylococcus might also be in need of treatment. Prevention encompasses inhibiting or reducing
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the spread of Staphylococcus or inhibiting or reducing the onset, development or progression of one or more of the symptoms
associated with infection with Staphylococcus.

Vector

[0041] The term "vector" denotes a nucleic acid molecule into which a second nucleic acid molecule can be inserted for
introduction into a host where it will be replicated, and in some cases expressed. In other words, a vector is capable of
transporting a nucleic acid molecule to which it has been linked. Cloning as well as expression vectors are contemplated by the
term "vector", as used herein. Vectors include, but are not limited to, plasmids, cosmids, bacterial artificial chromosomes (BAC)
and yeast artificial chromosomes (YAC) and vectors derived from bacteriophages or plant or animal (including human) viruses.
Vectors comprise an origin of replication recognized by the proposed host and in case of expression vectors, promoter and other
regulatory regions recognized by the host. A vector containing a second nucleic acid molecule is introduced into a cell by
transformation, transfection, or by making use of viral entry mechanisms. Certain vectors are capable of autonomous replication
in a host into which they are introduced (e.g., vectors having a bacterial origin of replication can replicate in bacteria). Other
vectors can be integrated into the genome of a host upon introduction into the host, and thereby are replicated along with the
host genome.

SUMMARY OF THE INVENTION

[0042] The invention provides human binding molecules capable of specifically binding to staphylococci and exhibiting killing
and/or growth inhibiting activity against staphylococci. The invention also pertains to nucleic acid molecules encoding at least the
binding region of the human binding molecules. The invention further provides for the use of the human binding molecules of the
invention in the prophylaxis and/or treatment of a subject having, or at risk of developing, a Staphylococcus infection. Besides
that, the invention pertains to the use of the human binding molecules of the invention in the diagnosis/detection of
Staphylococcus.

DETAILED DESCRIPTION OF THE INVENTION

[0043] In a first aspect the present invention encompasses binding molecules capable of specifically binding to staphylococci.
Preferably, the binding molecules are human binding molecules. Preferably, the binding molecules of the invention exhibit killing
activity against staphylococci. In a further aspect the binding molecules of the invention are capable of specifically binding to
and/or have killing activity against at least two different Staphylococcus species. Preferably the binding molecules of the invention
are capable of specifically binding to and/or have killing activity against at least two, at least three, at least four, at least five, at
least six, at least seven, at least eight, at least nine, at least ten, at least eleven, at least twelve, at least thirteen, at least fourteen,
at least fifteen, at least sixteen, at least seventeen, at least eighteen, at least nineteen, at least twenty, at least twenty-one, at
least twenty-two, at least twenty-three, at least twenty-four, at least twenty-five, at least twenty-six, at least twenty-seven, at least
twenty-eight, at least twenty-nine, at least thirty different Staphylococcus species. Staphylococcus species that the binding
molecules of the invention are capable of specifically binding to and/or have killing activity against are selected from the group
consisting of S. aureus, S. auricularis, S. capitis, S. caprae, S. caseolyticus, S. chromogenes, S. cohnii, S. epidermidis, S.
haemolyticus, S. hominis, S. hyicus, S. intermedium, S. lentus, S. lugdunensis, S. saprophyticus, S. schleiferi, S. sciuri, S.
simulans, S. warneri, and S. xylosus. In an embodiment the binding molecules of the invention are capable of specifically binding
to and have killing activity against different strains within one Staphylococcus species. In a further embodiment the binding
molecules of the invention are capable of specifically binding to and have killing activity against a Staphylococcus strain in the lag
phase, log phase, stationary phase and/or death phase. Preferably, they specifically bind to and have killing activity against a
Staphylococcus strain in the log phase and stationary phase. In another embodiment, the binding molecules of the invention may
even be capable of specifically binding to and/or have killing activity against at least one other Gram-positive bacterium and/or
Gram-negative bacterium including, but not limited to, Group A streptococci; strepfococcus pyrogenes, Group B streptococci;
streptococcus agalactiae, streptococcus milleri, streptococcus pneumoniae, Viridans streptococci; streptococcus mutans,
Enterococcus; Enterococcus faecalis and Enterococcus faecium, Corynebacterium diphtheria, Corynebacterium ulcerans,
Corynebacterium  pseudotuberculosis, Corynebacterium  jeikeium, Corynebacterium  xerosis, Corynebacterium
pseudodiphtheriticum, Bacillus anthracis, Bacillus cereus, Listeria monocytogenes, Clostridium perfringens, Clostridium tetani,
Clostridium botulinum, Clostridium difficile, Mycobacterium tuberculoses, Mycobacterium leprae, Actinomyces israelii, Norcardia
asteroides, Norcardia brasiliensis, Escherichia coli, Proteus mirabilis, Proteus wulgaris, Klebsiella pneumonia, Salmonella typhi,
Salmonella paratyphi A, B & C, Salmonella enteritidis, Salmonella cholerae-suis, Salmonella virchow, Salmonella typhimurium,
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Shigella dysenteriae, Shigella boydii, Shigella flexneri, Shigella sonnei, Pseudomonas aeruginosa, Pseudomonas mallei, Vibrio
cholerae, Vibrio parahaemolyticus, Vibrio vulnificus, Vibrio alginolyticus, Campylobacter pylori, Helicobacter pylori, Campylobacter
fejuni, Bacteroides fragilis, Neisserfa gonorrhoeae, Neisseria meningitidis, Branhamella catarrhalis, Haemophilus influenzae,
Haemophilus ducreyi, Bordetella pertarssis, Brarcella abortus, Brarcella abortus, Brarcella melitensis, Legionella pneumophila,
Treponema pallidum, Treponema carateum, Leptospira interrogans, Leptospira biflexa, Borrelia recurrentis, Borrelia burgdorferi,
Mycoplasma pneumonia, Coxiella burnetii, Clamydia frachomatis, Clamydia psittaci, Clamydia pneumoniae. The binding molecules
of the invention may be capable of specifically binding to staphylococci and optionally other Gram-positive and/or Gram-negative
bacteria that are viable, living and/or infective or that are in inactivated/attenuated form. Methods for inactivating/attenuating
bacteria are well known in the art and include, but are not limited to, antibiotic treatment, UV treatment, formaldehyde treatment,
etc.

[0044] The binding molecules of the invention may also be capable of specifically binding to one or more fragments of
staphylococci (and other Gram-positive and/or Gram-negative bacteria) such as infer alia a preparation of one or more proteins
and/or (poly)peptides derived from staphylococci or one or more recombinantly produced staphylococci proteins and/or
polypeptides. For methods of treatment and/or prevention of staphylococcal infections the binding molecules are preferably
capable of specifically binding to surface accessible proteins of staphylococci. For diagnostical purposes the binding molecules
may also be capable of specifically binding to proteins not present on the surface of staphylococci. The nucleotide and/or amino
acid sequence of proteins of various Staphylococcus species and strains can be found in the GenBank-database, EMBL-
database and/or other databases. It is well within the reach of the skilled person to find such sequences in the respective
databases.

[0045] Alternatively, binding molecules of the invention may also be capable of specifically binding to other staphylococcal
molecules including, but not limited to, surface factors that inhibit phagocytic engulfment; factors that enhance their survival in
phagocytes; invasins that lyse eukaryotic cell membranes; exotoxins that damage host tissues or otherwise provoke symptoms of
disease; polysaccharides; other cell wall components such as teichoic acid, lipoteichoic acid, ribitol, peptidoglycan, pentaglycine
oligopeptide, N-acetylglucosamine, N-acetylmuramic acid, N-acetylgalactosaminuronic acid, N-acetylfucosamine, N-
acetylglucosaminuronic acid, N-acetylmannosaminuronic acid, O-acetyl, glucosamine, muramic acid, galactosaminuronic acid,
fucosamine, glucosaminuronic acid, mannosaminuronic acid and linkage units between any of these components.

[0046] In another embodiment the binding molecules of the invention are capable of specifically binding to a fragment of the
above-mentioned proteins and/or other molecules, wherein the fragment at least comprises an antigenic determinant recognized
by the binding molecules of the invention. An "antigenic determinant” as used herein is a moiety that is capable of binding to a
binding molecule of the invention with sufficiently high affinity to form a detectable antigen-binding molecule complex.

[0047] The binding molecules of the invention can be intact immunoglobulin molecules such as polyclonal or monoclonal
antibodies or the binding molecules can be antigen-binding fragments including, but not limited to, Fab, F(ab'), F(ab')2, Fv, dAb,
Fd, complementarity determining region (CDR) fragments, single-chain antibodies (scFv), bivalent single-chain antibodies, single-
chain phage antibodies, diabodies, triabodies, tetrabodies, and (poly)peptides that contain at least a fragment of an
immunoglobulin that is sufficient to confer specific antigen binding to staphylococci or a fragment thereof. In a preferred
embodiment the binding molecules of the invention are human monoclonal antibodies.

[0048] The binding molecules of the invention can be used in non-isolated or isolated form. Furthermore, the binding molecules
of the invention can be used alone or in a mixture comprising at least one binding molecule (or variant or fragment thereof) of the
invention. In other words, the binding molecules can be used in combination, e.g., as a pharmaceutical composition comprising
two or more binding molecules of the invention, variants or fragments thereof. For example, binding molecules having different,
but complementary activities can be combined in a single therapy to achieve a desired prophylactic, therapeutic or diagnostic
effect, but alternatively, binding molecules having identical activities can also be combined in a single therapy to achieve a
desired prophylactic, therapeutic or diagnostic effect. Optionally, the mixture further comprises at least one other therapeutic
agent. Preferably, the therapeutic agent such as e.g. an antibiotic is useful in the prophylaxis and/or treatment of a
staphylococcal infection.

[0049] Typically, binding molecules according to the invention can bind to their binding partners, i.e. staphylococci or fragments
thereof, with an affinity constant (Kq-value) that is lower than 0.2*104 M, 1.0*10"> M, 1.0*10 M, 1.01077 M, preferably lower
than 1.0*108 M, more preferably lower than 1.0*1 09 M, more preferably lower than 1.0*10-10 M, even more preferably lower than
1.0010-1 M, and in particular lower than 1.0110-12 M. The affinity constants can vary for antibody isotypes. For example, affinity

binding for an IgM isotype refers to a binding affinity of at least about 1.07107 M. Affinity constants can for instance be measured



DK/EP 2027155 T3

using surface plasmon resonance, for example using the BIACORE system (Pharmacia Biosensor AB, Uppsala, Sweden).

[0050] The binding molecules according to the invention may bind to staphylococci or a fragment thereof in soluble form such as
for instance in a sample or in suspension or may bind to staphylococci or a fragment thereof bound or attached to a carrier or
substrate, e.g., microtiter plates, membranes and beads, etc. Carriers or substrates may be made of glass, plastic (e.g.,
polystyrene), polysaccharides, nylon, nitrocellulose, or Teflon, etc. The surface of such supports may be solid or porous and of
any convenient shape. Furthermore, the binding molecules may bind to staphylococci in purified/isolated or non-purified/non-
isolated form.

[0051] The binding molecules of the invention exhibit killing activity. Killing activity as meant herein includes, but is not limited to,
opsonic activity or any other activity increasing/augmenting/enhancing phagocytosis and/or phagocytic killing of bacteria, e.g.
staphylococci; intrinsic (killing) activity, e.g. reduce or inhibit bacterial growth or directly kill bacteria; increase the sensitivity of
bacteria to antibiotic treatment; or any combination thereof. Opsonic activity can for instance be measured as described herein.
Alternative assays measuring opsonic activity are described in for instance Manual of Molecular and Clinical Laboratory
Immunology, 7th Edition. Assays to measure the other mentioned activities are also known.

[0052] The binding molecules disclosed herein comprise at least a CDR3 region, preferably a heavy chain CDR3 region,
comprising the amino acid sequence selected from the group consisting of SEQ ID NO:9 and SEQ ID NO:15. The CDR regions of
the binding molecules of the invention are shown in Table 12. CDR regions are according to Kabat ef al. (1991) as described in
Sequences of Proteins of Immunological Interest, US Dept. Health and Human Services, NIH, USA (fifth edition). In an embodiment
binding molecules may comprise two, three, four, five or even all six CDR regions of the binding molecules of the invention.

[0053] The binding molecules according to the invention comprise a heavy chain comprising the variable heavy chain of the
amino acid sequence SEQ ID NO:30. In a further embodiment, the binding molecules according to the invention comprise a light
chain comprising the variable light chain of the amino acid sequence SEQ ID NO:36. Table 13 specifies the heavy and light chain
variable regions of the binding molecule of the invention.

[0054] In another aspect the binding molecules of the invention are capable of specifically binding to one specific
Staphylococcus species, preferably one specific Staphylococcus strain. In other words, they are species- and even strain-specific.
Preferably, the binding molecules of the invention exhibit killing activity against the specific Staphylococcus species/strain. In a
preferred embodiment the Staphylococcus species is S. aureus and the strain is S. aureus strain Cowan. The binding molecules
of the invention may be capable of specifically binding to and exhibit kiling activity against the specific Staphylococcus.
species/strain in any phase, e.g. log and/or stationary phase. The binding molecules disclosed herein comprise at least a CDR3
region, preferably a heavy chain CDR3 region, comprising the amino acid sequence of SEQ ID NO:3. The CDR regions of the
binding molecules are shown in Table 12. CDR regions are according to Kabat et al. (1991) as described in Sequences of
Proteins of Immunological Interest, US Dept. Health and Human Services, NIH, USA (fifth edition). In an embodiment binding
molecules may comprise two, three, four, five or even all six CDR regions of the binding molecules of the invention. Also disclosed
herein are binding molecules comprising a heavy chain comprising the variable heavy chain of the amino acid sequence of SEQ
ID NO:26 and a light chain comprising the variable light chain of the amino acid sequence of SEQ ID NO:32. Table 13 specifies
the heavy and light chain variable regions of the binding molecule disclosed herein.

[0055] Also disclosed herein are functional variants of the binding molecules as defined herein. Molecules are considered to be
functional variants of a binding molecule, if the variants are capable of competing for specifically binding to staphylococci (or
other Gram-positive and/or Gram-negative bacteria) or a fragment thereof with the parent human binding molecules. In other
words, when the functional variants are still capable of binding to staphylococci or a fragment thereof. Preferably, the functional
variants are capable of competing for specifically binding to the at least two (or more) different Staphylococcus species or
fragments thereof that are specifically bound by the parent human binding molecules. Furthermore, molecules are considered to
be functional variants of a binding molecule according to the invention, if they have killing activity against staphylococci,
preferably against the at least two (or more) Staphylococcus species against which the parental binding molecule exhibits killing
activity. In another embodiment the functional variants of a binding molecule according to the invention also have killing activity
against other Gram-positive and/or Gram-negative bacteria. Functional variants include, but are not limited to, derivatives that are
substantially similar in primary structural sequence, but which contain e.g. in vifro or in vivo modifications, chemical and/or
biochemical, that are not found in the parental binding molecule. Such modifications include inter alia acetylation, acylation,
covalent attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, cross-linking,
disulfide bond formation, glycosylation, hydroxylation, methylation, oxidation, pegylation, proteolytic processing, phosphorylation,
and the like.

[0056] Alternatively, functional variants can be binding molecules as defined in the present invention comprising an amino acid
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sequence containing substitutions, insertions, deletions or combinations thereof of one or more amino acids compared to the
amino acid sequences of the parent binding molecules. Furthermore, functional variants can comprise truncations of the amino
acid sequence at either or both the amino or carboxyl termini. Functional variants as described herein may have the same or
different, either higher or lower, binding affinities compared to the parental binding molecule but are still capable of binding to
staphylococci or a fragment thereof. For instance, functional variants may have increased or decreased binding affinities for
staphylococci or a fragment thereof compared to the parent binding molecules. Preferably, the amino acid sequences of the
variable regions, including, but not limited to, framework regions, hypervariable regions, in particular the CDR3 regions, are
modified. Generally, the light chain and the heavy chain variable regions comprise three hypervariable regions, comprising three
CDRs, and more conserved regions, the so-called framework regions (FRs). The hypervariable regions comprise amino acid
residues from CDRs and amino acid residues from hypervariable loops. Functional variants as disclosed herein have at least
about 50% to about 99%, preferably at least about 60% to about 99%, more preferably at least about 70% to about 99%, even
more preferably at least about 80% to about 99%, most preferably at least about 90% to about 99%, in particular at least about
95% to about 99%, and in particular at least about 97% to about 99% amino acid sequence homology with the parent human
binding molecules as defined herein. Computer algorithms such as inter alia Gap or Bestfit known to a person skilled in the art
can be used to optimally align amino acid sequences to be compared and to define similar or identical amino acid residues.
Functional variants can be obtained by altering the parent binding molecules or parts thereof by general molecular biology
methods known in the art including, but not limited to, error-prone PCR, oligonucleotide-directed mutagenesis, site-directed
mutagenesis and heavy nad/or light chain shuffling. The functional variants as disclosed herein have killing activity against
staphylococci. The killing activity may either be identical, or be higher or lower compared to the parent binding molecules.
Furthermore, the functional variants having killing activity may have a further activity suitable in staphylococcal control. Other
activities are mentioned above. Henceforth, when the term (human) binding molecule is used, this also encompasses functional
variants of the (human) binding molecule.

[0057] Disclosed herein is a panel of useful human monoclonal antibodies that have opsonic phagocytic killing activity against
Staphylococci, said antibodies comprising the heavy and light chain variable regions of any one of the antibodies named CR2430,
CR5132, CR5133 CR6166, CR6171, CR6176, CR6187, CR6193, CR6249, CR6273, CR6389, CR6403, CR6406, CR6410,
CR6446, CR6450, CR6452, CR6453, CR6464, CR6471, CR6516, CR6517, CR6526, CR6528, CR6531, CR6533, CR6536,
CR6537, CR6538, CR6540, CR6544, CR6566, or CR6625, or comprising variable regions with sequences that are at least 80%,
preferably at least 90%, more preferably at least 95%, identical thereto. Preferably the sequences of the complete antibodies are
at least 80%, more preferably at least 90%, still more preferably at least 95% identical to the sequences of these antibodies as
disclosed herein. The antibodies fell into five distinct groups, based on a target competition assay. Group A consisted of CR5132,
CR5133, CR6187 and CR6453; Group B consisted of CR5140 and CR6171; Group C consisted of CR6176; Group D consisted
of CR6526; and Group E consisted of the rest of the panel CR6166, CR6193, CR6249, CR6273, CR6403, CR6406, CR6410,
CR6446, CR6450, CR6452, CR6464, CR6471, CR6516, CR6517, CR6528, CR6531, CR6533, CR6536, CR6537, CR6538,
CR6540, CR6544, CR6566, CR6625. Based on the potency, one antibody from each group was identified as preferred antibody,
and the preferred antibodies are: CR5133, CR6166, CR6171, CR6176 and CR6526. These antibodies were all shown to bind
and have opsonic phagocytic killing activity against at least two different Staphylococcus species (S. aureus and S. epidermidis),
and against at least 3 different strains of S. aureus (502, Mn8, Newman). Also disclosed herein are compositions comprising at
least 2, at least 3, at least 4, at least 5, or more, of the human monoclonal antibodies of the invention. In preferred embodiments,
at least 2 of said antibodies in the composition are from different target groups. This has the advantage that different targets on
the staphylococci are recognized and thus the chances of killing the bacteria are increased. Of course, higher affinity mutants or
mutants with other advantageous properties can be prepared according to routine methods, based on the sequences of the
antibodies as disclosed herein. Such improved antibodies are included within the scope of the present invention, when the
variable regions of heavy and light chain are at least 80%, preferably at least 90%, still more preferably at least 95% identical to
the sequences of the variable regions of the antibodies disclosed herein.

[0058] Also disclosed herein are immunoconjugates, i.e. molecules comprising at least one binding molecule as defined herein
and further comprising at least one tag, such as inter alia a detectable moiety/agent. Also contemplated in the present invention
are mixtures of immunoconjugates according to the invention or mixtures of at least one immunoconjugates according to the
invention and another molecule, such as a therapeutic agent or another binding molecule or immunoconjugate. In a further
embodiment, the immunoconjugates of the invention may comprise more than one tag. These tags can be the same or distinct
from each other and can be joined/conjugated non-covalently to the binding molecules. The tag(s) can also be joined/conjugated
directly to the human binding molecules through covalent bonding. Alternatively, the tag(s) can be joined/conjugated to the
binding molecules by means of one or more linking compounds. Techniques for conjugating tags to binding molecules are well
known to the skilled artisan.

[0059] The tags of the immunoconjugates of the present invention may be therapeutic agents, but they can also be detectable
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moieties/agents. Tags suitable in therapy and/or prevention may be toxins or functional parts thereof, antibiotics, enzymes, other
binding molecules that enhance phagocytosis or immune stimulation. Immunoconjugates comprising a detectable agent can be
used diagnostically to, for example, assess if a subject has been infected with a Staphylococcus species or monitor the
development or progression of a staphylococcal infection as part of a clinical testing procedure to, e.g., determine the efficacy of
a given treatment regimen. However, they may also be used for other detection and/or analytical and/or diagnostic purposes.
Detectable moieties/agents include, but are not limited to, enzymes, prosthetic groups, fluorescent materials, luminescent
materials, bioluminescent materials, radioactive materials, positron emitting metals, and non-radioactive paramagnetic metal ions.
The tags used to label the binding molecules for detection and/or analytical and/or diagnostic purposes depend on the specific
detection/analysis/diagnosis techniques and/or methods used such asinfer alia immunohistochemical staining of (tissue)
samples, flow cytometric detection, scanning laser cytometric detection, fluorescent immunoassays, enzyme-linked
immunosorbent assays (ELISA's), radioimmunoassays (RIA's), bioassays (e.g., phagocytosis assays), Western blotting
applications, etc. Suitable labels for the detection/analysis/diagnosis techniques and/or methods known in the art are well within
the reach of the skilled artisan.

[0060] Furthermore, the human binding molecules or immunoconjugates of the invention can also be attached to solid supports,
which are particularly useful for in vitro immunoassays or purification of staphylococci or a fragment thereof. Such solid supports
might be porous or nonporous, planar or non-planar. The binding molecules of the present invention can be fused to marker
sequences, such as a peptide to facilitate purification. Examples include, but are not limited to, the hexa-histidine tag, the
hemagglutinin (HA) tag, the myc tag or the flag tag. Alternatively, an antibody can be conjugated to a second antibody to form an
antibody heteroconjugate. In another aspect the binding molecules of the invention may be conjugated/attached to one or more
antigens. Preferably, these antigens are antigens which are recognized by the immune system of a subject to which the binding
molecule-antigen conjugate is administered. The antigens may be identical, but may also differ from each other. Conjugation
methods for attaching the antigens and binding molecules are well known in the art and include, but are not limited to, the use of
cross-linking agents. The binding molecules of the invention will bind to staphylococci and the antigens attached to the binding
molecules will initiate a powerful T-cell attack on the conjugate, which will eventually lead to the destruction of the staphylococci.

[0061] Next to producing immunoconjugates chemically by conjugating, directly or indirectly, via for instance a linker, the
immunoconjugates can be produced as fusion proteins comprising the binding molecules of the invention and a suitable tag.
Fusion proteins can be produced by methods known in the art such as, e.g., recombinantly by constructing nucleic acid molecules
comprising nucleotide sequences encoding the binding molecules in frame with nucleotide sequences encoding the suitable
tag(s) and then expressing the nucleic acid molecules.

[0062] It is another aspect of the present invention to provide a nucleic acid molecule encoding at least a binding molecule, or
immunoconjugate according to the invention. Such nucleic acid molecules can be used as intermediates for cloning purposes,
e.g. in the process of affinity maturation as described above. In a preferred embodiment, the nucleic acid molecules are isolated
or purified.

[0063] The skilled man will appreciate that functional variants of these nucleic acid molecules are also disclosed herein.
Functional variants are nucleic acid sequences that can be directly translated, using the standard genetic code, to provide an
amino acid sequence identical to that translated from the parent nucleic acid molecules.

[0064] The nucleic acid molecules disclosed herein encode binding molecules comprising a CDR3 region, preferably a heavy
chain CDRS3 region, comprising an amino acid sequence selected from the group consisting of SEQ ID NO:3, SEQ ID NO:9 and
SEQ ID NO:15. In a further embodiment the nucleic acid molecules encode binding molecules comprising two, three, four, five or
even all six CDR regions of the binding molecules of the invention.

[0065] In another embodiment, the nucleic acid molecules encode binding molecules comprising a heavy chain comprising the
variable heavy chain of the amino acid sequence SEQ ID NO:30. In another embodiment the nucleic acid molecules encode
binding molecules comprising a light chain comprising the variable light chain of the amino acid sequence SEQ ID NO:36.

[0066] It is another aspect of the invention to provide vectors, i. e. nucleic acid constructs, comprising one or more nucleic acid
molecules according to the present invention. Vectors can be derived from plasmids such as inter alia F, R1, RP1, Col, pBR322,
TOL, Ti, etc; cosmids; phages such as lambda, lambdoid, M13, Mu, P1, P22, QB, T-even, T-odd, T2, T4, T7, etc; plant viruses.
Vectors can be used for cloning and/or for expression of the binding molecules of the invention and might even be used for gene
therapy purposes. Vectors comprising one or more nucleic acid molecules according to the invention operably linked to one or
more expression-regulating nucleic acid molecules are also covered by the present invention. The choice of the vector is
dependent on the recombinant procedures followed and the host used. Introduction of vectors in host cells can be effected by
inter alia calcium phosphate transfection, virus infection, DEAE-dextran mediated transfection, lipofectamin transfection or
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electroporation. Vectors may be autonomously replicating or may replicate together with the chromosome into which they have
been integrated. Preferably, the vectors contain one or more selection markers. The choice of the markers may depend on the
host cells of choice, although this is not critical to the invention as is well known to persons skilled in the art. They include, but are
not limited to, kanamycin, neomycin, puromycin, hygromycin, zeocin, thymidine kinase gene from Herpes simplex virus (HSV-TK),
dihydrofolate reductase gene from mouse (dhfr). Vectors comprising one or more nucleic acid molecules encoding the human
binding molecules as described above operably linked to one or more nucleic acid molecules encoding proteins or peptides that
can be used to isolate the human binding molecules are also covered by the invention. These proteins or peptides include, but
are not limited to, glutathione-S-transferase, maltose binding protein, metal-binding polyhistidine, green fluorescent protein,
luciferase and beta-galactosidase.

[0067] Hosts containing one or more copies of the vectors mentioned above are an additional subject of the present invention.
Preferably, the hosts are host cells. Host cells include, but are not limited to, cells of mammalian, plant, insect, fungal or bacterial
origin. Bacterial cells include, but are not limited to, cells from Gram-positive bacteria or Gram-negative bacteria such as several
species of the genera Escherichia, such as E. coli, and Pseardomonas. In the group of fungal cells preferably yeast cells are
used. Expression in yeast can be achieved by using yeast strains such as infer alia Pichia pastoris, Saccharomyces cerevisiae
and Hansenula polymorpha. Furthermore, insect cells such as cells from Drosophila and Sf9 can be used as host cells. Besides
that, the host cells can be plant cells such as inter alia cells from crop plants such as forestry plants, or cells from plants providing
food and raw materials such as cereal plants, or medicinal plants, or cells from ornamentals, or cells from flower bulb crops.
Transformed (transgenic) plants or plant cells are produced by known methods, for example, Agrobacterium-mediated gene
transfer, transformation of leaf discs, protoplast transformation by polyethylene glycol-induced DNA transfer, electroporation,
sonication, microinjection or bolistic gene transfer. Additionally, a suitable expression system can be a baculovirus system.
Expression systems using mammalian cells such as Chinese Hamster Ovary (CHO) cells, COS cells, BHK cells or Bowes
melanoma cells are preferred in the present invention. Mammalian cells provide expressed proteins with posttranslational
modifications that are most similar to natural molecules of mammalian origin. Since the present invention deals with molecules that
may have to be administered to humans, a completely human expression system would be particularly preferred. Therefore, even
more preferably, the host cells are human cells. Examples of human cells are inter alia HeLa, 911, AT1080, A549, 293 and
HEK293T cells. In preferred embodiments, the human producer cells comprise at least a functional part of a nucleic acid
sequence encoding an adenovirus E1 region in expressible format. In even more preferred embodiments, said host cells are
derived from a human retina and immortalized with nucleic acids comprising adenoviral E1 sequences, such as 911 cells or the
cell line deposited at the European Collection of Cell Cultures (ECACC), CAMR, Salisbury, Wiltshire SP4 OJG, Great Britain on 29

February 1996 under number 96022940 and marketed under the trademark PER.C6® (PER.C6 is a registered trademark of
Crucell Holland B.V.). For the purposes of this application "PER.C6" refers to cells deposited under number 96022940 or
ancestors, passages up-stream or downstream as well as descendants from ancestors of deposited cells, as well as derivatives of
any of the foregoing. Production of recombinant proteins in host cells can be performed according to methods well known in the

art. The use of the cells marketed under the trademark PER.C6® as a production platform for proteins of interest has been
described in WO 00/63403.

[0068] A method of producing a binding molecule according to the invention is an additional part of the invention. The method
comprises the steps of a) culturing a host according to the invention under conditions conducive to the expression of the binding
molecule, and b) optionally, recovering the expressed binding molecule. The expressed binding molecules or immunoconjugates
can be recovered from the cell free extract, but preferably they are recovered from the culture medium. The above method of
producing can also be used to make functional variants of the binding molecules and/or immunoconjugates of the present
invention. Methods to recover proteins, such as binding molecules, from cell free extracts or culture medium are well known to the
man skilled in the art. Binding molecules, functional variants and/or immunoconjugates as obtainable by the above-described
method are also a part of the present invention.

[0069] Alternatively, next to the expression in hosts, such as host cells, the binding molecules and immunoconjugates of the
invention can be produced synthetically by conventional peptide synthesizers or in cell-free translation systems using RNA nucleic
acid derived from DNA molecules according to the invention. Binding molecules and immunoconjugates as obtainable by the
above described synthetic production methods or cell-free translation systems are also a part of the present invention.

[0070] In yet another embodiment, binding molecules of the present invention can also be produced in transgenic, non-human,
mammals such as inter alia rabbits, goats or cows, and secreted into for instance the milk thereof.

[0071] In yet another alternative embodiment, binding molecules according to the present invention, preferably human binding

molecules specifically binding to staphylococci or a fragment thereof, may be generated by transgenic non-human mammals,
such as for instance transgenic mice or rabbits, that express human immunoglobulin genes. Preferably, the transgenic non-
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human mammals have a genome comprising a human heavy chain transgene and a human light chain transgene encoding all or
a portion of the human binding molecules as described above. The transgenic non-human mammals can be immunized with a
purified or enriched preparation of staphylococci or a fragment thereof. Protocols for immunizing non-human mammals are well
established in the art. See Using Antibodies: A Laboratory Manual, Edited by: E. Harlow, D. Lane (1998), Cold Spring Harbor
Laboratory, Cold Spring Harbor, New York and Current Protocols in Immunology, Edited by: J.E. Coligan, A.M. Kruisbeek, D.H.
Margulies, E.M. Shevach, W. Strober (2001), John Wiley & Sons Inc., New York. Immunization protocols often include multiple
immunizations, either with or without adjuvants such as Freund's complete adjuvant and Freund's incomplete adjuvant, but may
also include naked DNA immunizations. In another embodiment, the human binding molecules are produced by B cells or plasma
cells derived from the transgenic animals. In yet another embodiment, the human binding molecules are produced by hybridomas,
which are prepared by fusion of B cells obtained from the above-described transgenic non-human mammals to immortalized cells.
B cells, plasma cells and hybridomas as obtainable from the above-described transgenic non-human mammals and human
binding molecules as obtainable from the above-described transgenic non-human mammals, B cells, plasma cells and hybridomas
are also a part of the present invention.

[0072] Also disclosed herein is a method of identifying a binding molecule, such as a human binding molecule, e.g. a human
monoclonal antibody or fragment thereof, specifically binding to at least two different bacterial organisms or nucleic acid
molecules encoding such binding molecules and comprises the steps of: (a) contacting a collection of binding molecules on the
surface of replicable genetic packages with a first bacterial organism under conditions conducive to binding, (b) selecting at least
once for a replicable genetic package binding to the first bacterial organism, (c) optionally, separating the replicable genetic
package binding to the first bacterial organism from replicable genetic packages that do not bind to the first bacterial organism,
contacting the separated replicable genetic packages with a second bacterial organism under conditions conducive to binding
and selecting at least once for a replicable genetic package binding to the second bacterial organism, and (d) separating and
recovering the replicable genetic package binding to the first and/or second bacterial organism from replicable genetic packages
that do not bind to the first and/or second bacterial organism. Of course, the above methods extended with selections on third
and further bacterial organisms are also part of the present invention.

[0073] Areplicable genetic package as used herein can be prokaryotic or eukaryotic and includes cells, spores, yeasts, bacteria,
viruses, (bacterio)phage, ribosomes and polysomes. A preferred replicable genetic package is a phage. The binding molecules,
such as for instance single chain Fvs, are displayed on the replicable genetic package, /. e. they are attached to a group or
molecule located at an exterior surface of the replicable genetic package. The replicable genetic package is a screenable unit
comprising a binding molecule to be screened linked to a nucleic acid molecule encoding the binding molecule. The nucleic acid
molecule should be replicable either in vivo (e.g., as a vector) or in vitro (e.g., by PCR, transcription and translation). /n vivo
replication can be autonomous (as for a cell), with the assistance of host factors (as for a virus) or with the assistance of both
host and helper virus (as for a phagemid). Replicable genetic packages displaying a collection of binding molecules is formed by
introducing nucleic acid molecules encoding exogenous binding molecules to be displayed into the genomes of the replicable
genetic packages to form fusion proteins with endogenous proteins that are normally expressed from the outer surface of the
replicable genetic packages. Expression of the fusion proteins, transport to the outer surface and assembly results in display of
exogenous binding molecules from the outer surface of the replicable genetic packages.

[0074] The selection step(s) in the method according to the present invention can be performed with bacterial organisms that are
live and still infective or inactivated. Inactivation of bacterial organism may be performed by bacterial inactivation methods well
known to the skilled artisan such as infer alia treatment with low pH, i.e. pH 4 for 6 hours to 21 days; treatment with organic
solvent/detergent, i.e. addition of organic solvents and detergents (Triton X-100 or Tween-80) to the bacterium; UV/light
irradiation; gamma-irradiation; and treatment with relevant antibiotics. Methods to test, if a bacterial organism is still alive, infective
and/or viable or partly or completely inactivated are well known to the person skilled in the art. The bacterial organisms used in
the above method may be non-isolated, e.g. present in serum and/or blood of an infected individual. The bacterial organisms
used may also be isolated as discrete colonies after overnight culture at 37°C on a suitable medium such as sheep blood agar.

[0075] In an embodiment the first and/or second bacterial organisms are in suspension when contacted with the replicable
genetic packages. Alternatively, they may also be coupled to a carrier when contact takes place. In another embodiment the first
and second bacterial organism are from a different bacterial family, e.g. the first is from a Gram-negative bacterium and the
second is from a Gram-positive bacterium. This way, binding molecules capable of specifically binding to Gram-positive and
Gram-negative bacteria can be found. Preferably, the first and second bacterial organism are both Gram-positive bacteria. The
first and second bacterial organism can both be staphylococci. In one embodiment the first and second bacterial organism are
different strains from the same bacterial species, e.g. a Staphylococcus species such as S. aureus or S. epidermidis. This way,
species-specific binding molecules can be found that are capable of specifically binding to different strains within one species. In
another embodiment the first and second bacterial organism are each a member of a different Staphylococcus species, e.g. the
first and second Staphylococcus species are selected from the group consisting of S. aureus and S. epidermidis. This way,
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binding molecules capable of specifically binding to different species within one bacterial genus can be found. Alternatively, first
and second bacterial organisms can both be enterococci. In one embodiment the first and second bacterial organism are different
strains from the same bacterial species, e.g. an Enterococcus species such as E. faecalis or E. faecium. This way, species-
specific binding molecules can be found that are capable of specifically binding to different strains within one species. In another
embodiment the first and second bacterial organism are each a member of a different Enferococcus species, e.g. the first and
second Enterococcus species are selected from the group consisting of E. faecalis and E. faecium.

[0076] Alternatively, the selection step may be performed in the presence of a fragment of the bacterial organisms such as e.g.
cell membrane preparations, cell membrane preparations that have been enzymically treated to remove proteins (e.g. with
protease K), cell membrane preparations that have been enzymically treated to remove carbohydrate moieties (e.g. with
periodate), recombinant proteins or polysaccharides. In yet another embodiment, the selection step may be performed in the
presence of one or more proteins or (poly)peptides derived from the bacterial organisms, fusion proteins comprising these
proteins or (poly)peptides, and the like. Extracellularly exposed parts of these proteins can also be used as selection material.
The live or inactivated bacterial organisms or fragments thereof may be immobilized to a suitable material before use.
Alternatively, live or inactivated bacteria in suspension are used. In an embodiment the selection can be performed on different
materials derived from bacterial organisms. For instance, the first selection round can be performed on live or inactivated
bacterial organisms in suspension, while the second and third selection round can be performed on recombinant bacterial
proteins and polysaccharides, respectively. Of course, other combinations are also contemplated herein. Different bacterial
materials can also be used during one selection/panning step. In a further aspect the invention provides methods wherein the
bacterial organisms used in the selection step(s) are derived from the same or different growth phases of the bacteria, e.g. the
lag phase, log phase, stationary phase or death phase. This way, phase-specific anti-bacterial binding molecules may be found.
For instance, the first bacterial organism may be a S. atreus in stationary phase, while the second bacterial organism is a S.
atreus in log phase or the first bacterial organism may be a S. aureus in lag phase, while the second bacterial organism is a S.
epidermidis in lag phase. Further combinations are well within the reach of the skilled artisan.

[0077] Also disclosed herein is a method as described above wherein, if the first and/or second Staphylococcus species is a S.
aureus strain, Protein A present on the surface of the S. aureus strain is blocked before the S. aureus strain is contacted with
replicable genetic packages. Suitable blocking agent may be rabbit serum, purified rabbit immunoglobulin, fetal calf serum, pooled
human serum

[0078] Also disclosed herein is a method of obtaining a binding molecule specifically binding to at least two different bacterial
organisms or a nucleic acid molecule encoding such a binding molecule, wherein the method comprises the steps of a)
performing the above described method of identifying binding molecules, and b) isolating from the recovered replicable genetic
package the binding molecule and/or the nucleic acid molecule encoding the binding molecule. The collection of binding
molecules on the surface of replicable genetic packages can be a collection of scFvs or Fabs. Once a new scFv or Fab has been
established or identified with the above-mentioned method of identifying binding molecules or nucleic acid molecules encoding the
binding molecules, the DNA encoding the scFv or Fab can be isolated from the bacteria or phages and combined with standard
molecular biological techniques to make constructs encoding bivalent scFvs or complete human immunoglobulins of a desired
specificity (e.g. IgG, IgA or IgM). These constructs can be transfected into suitable cell lines and complete human monoclonal
antibodies can be produced (see Huls et al., 1999; Boel et al., 2000).

[0079] As mentioned before the preferred replicable genetic package is a phage. Phage display methods for identifying and
obtaining (human) binding molecules, e.g. (human) monoclonal antibodies, are by now well-established methods known by the
person skilled in the art. They are e.g. described in US Patent Number 5,696,108; Burton and Barbas, 1994; de Kruif et al,
1995b; and Phage Display: A Laboratory Manual. Edited by: CF Barbas, DR Burton, JK Scott and GJ Silverman (2001), Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, New York.. For the construction of phage display libraries, collections of
human monoclonal antibody heavy and light chain variable region genes are expressed on the surface of bacteriophage,
preferably filamentous bacteriophage, particles, in for example single-chain Fv (scFv) or in Fab format (see de Kruif et al,

1995b). Large libraries of antibody fragment-expressing phages typically contain more than 1.0109 antibody specificities and
may be assembled from the immunoglobulin V regions expressed in the B-lymphocytes of immunized- or non-immunized
individuals. The phage library of binding molecules, preferably scFv phage library, is prepared from RNA isolated from cells
obtained from a subject that has been vaccinated against a bacterium, recently vaccinated against an unrelated pathogen,
recently suffered from a chronic or acute bacterial infection, e.g. staphylococcal infection, or from a healthy individual. RNA can
be isolated from inter alia bone marrow or peripheral blood, preferably peripheral blood lymphocytes or on isolated B cells or
even on subpopulations of B cells. The subject can be an animal vaccinated against a bacterium or an animal that has or has had
a bacterial infection. Preferably, the animal is a human subject that has been vaccinated against a bacterium or has or has had a
chronic bacterial infection or an acute bacterial infection. Preferably, the human subject has recently recovered from the bacterial
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infection.

[0080] Alternatively, phage display libraries may be constructed from immunoglobulin variable regions that have been partially
assembled in vitro to introduce additional antibody diversity in the library (semi-synthetic libraries). For example, in vitro
assembled variable regions contain stretches of synthetically produced, randomized or partially randomized DNA in those regions
of the molecules that are important for antibody specificity, e.g. CDR regions. Phage antibodies specific for bacteria such as
staphylococci can be selected from the library by exposing the bacteria or material thereof to a phage library to allow binding of
phages expressing antibody fragments specific for the bacteria or material thereof. Non-bound phages are removed by washing
and bound phages eluted for infection of E.coli bacteria and subsequent propagation. Multiple rounds of selection and
propagation are usually required to sufficiently enrich for phages binding specifically to the bacteria or material thereof. If desired,
before exposing the phage library to the bacteria or material thereof the phage library can first be subtracted by exposing the
phage library to non-target material such as bacteria of a different family, species and/or strain or bacteria in a different growth
phase or material of these bacteria. These subtractor bacteria or material thereof can be bound to a solid phase or can be in
suspension. Phages may also be selected for binding to complex antigens such as complex mixtures of bacterial proteins or
(poly)peptides optionally supplemented with bacterial polysaccharides or other bacterial material. Host cells expressing one or
more proteins or (poly)peptides of bacteria such as staphylococci may also be used for selection purposes. A phage display
method using these host cells can be extended and improved by subtracting non-relevant binders during screening by addition of
an excess of host cells comprising no target molecules or non-target molecules that are similar, but not identical, to the target,
and thereby strongly enhance the chance of finding relevant binding molecules. Of course, the subtraction may be performed
before, during or after the screening with bacterial organisms or material thereof. The process is referred to as the Mabstract®
process (Mabstract® is a registered trademark of Crucell Holland B.V., see also US Patent Number 6,265,150).

[0081] Also disclosed herein is a method of obtaining a binding molecule potentially having killing activity against at least two
different bacterial organisms, wherein the method comprises the steps of (a) performing the method of obtaining a binding
molecule specifically binding to at least two different bacterial organisms or a nucleic acid molecule encoding such a binding
molecule as described above, and (b) verifying if the binding molecule isolated has killing activity against at least two different
bacterial organisms. Assays for verifying if a binding molecule has killing activity such as opsonic activity are well known in the art
(see for instance Manual of Molecular and Clinical Laboratory Immunology, 7th Edition). In a further embodiment the binding
molecule is also tested for any other activity. Other useful activities are mentioned above.

[0082] In a further aspect the invention pertains to a binding molecule having killing activity against at least two, preferably at
least three or more, different bacterial organisms, such as e.g. staphylococci, and being obtainable by the methods as described
above. A pharmaceutical composition comprising the binding molecule, the pharmaceutical composition further comprising at least
one pharmaceutically acceptable excipient is also an aspect of the present invention. Pharmaceutically acceptable excipients are
well known to the skilled person. The pharmaceutical composition according to the invention may further comprise at least one
other therapeutic agent. Suitable agents are also well known to the skilled artisan.

[0083] In yet a further aspect, the invention provides compositions comprising at least one binding molecule preferably a human
monoclonal antibody according to the invention, at least one immunoconjugate according to the invention or a combination
thereof. In addition to that, the compositions may comprise inter alia stabilizing molecules, such as albumin or polyethylene glycol,
or salts. Preferably, the salts used are salts that retain the desired biological activity of the binding molecules and do not impart
any undesired toxicological effects. If necessary, the human binding molecules of the invention may be coated in or on a material
to protect them from the action of acids or other natural or non-natural conditions that may inactivate the binding molecules.

[0084] In yet a further aspect, the invention provides compositions comprising at least one nucleic acid molecule as defined in
the present invention. The compositions may comprise aqueous solutions such as aqueous solutions containing salts (e.g., NaCl
or salts as described above), detergents (e.g., SDS) and/or other suitable components.

[0085] Furthermore, the present invention pertains to pharmaceutical compositions comprising at least one binding molecule
such as a human monoclonal antibody of the invention (or functional fragment or variant thereof), at least one immunoconjugate
according to the invention, at least one composition according to the invention, or combinations thereof. The pharmaceutical
composition of the invention further comprises at least one pharmaceutically acceptable excipient.

[0086] In an embodiment the pharmaceutical compositions may comprise two or more binding molecules that have killing activity
against a bacterial organism, e.g. a Staphylococcus species. In an embodiment, the binding molecules exhibit synergistic killing
activity, when used in combination. In other words, the compositions comprise at least two binding molecules having killing activity,
characterized in that the binding molecules act synergistically in killing a bacterial organism such as e.g. a Staphylococcus
species. As used herein, the term "synergistic" means that the combined effect of the binding molecules when used in
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combination is greater than their additive effects when used individually. The synergistically acting binding molecules may bind to
different structures on the same of distinct fragments of the bacterial organism. In an embodiment the binding molecules acting
synergistically in kiling a bacterial organism may also be capable of killing other bacterial organisms synergistically. A way of
calculating synergy is by means of the combination index. The concept of the combination index (Cl) has been described by Chou
and Talalay, 1984. The two or more binding molecules having synergistic activity have distinct modes of action. For instance a
first binding molecule may have opsonizing activity, while the second binding molecule has another activity
increasing/augmenting/enhancing phagocytosis or a first binding molecule may have intrinsic (killing) activity, e.g. reduce or
inhibit bacterial growth or directly kill bacteria, while the second binding molecule increases the sensitivity of bacteria to antibiotic
treatment. It is to be understood that other combinations are also contemplated herein.

[0087] A pharmaceutical composition according to the invention can further comprise at least one other therapeutic, prophylactic
and/or diagnostic agent. Preferably, the pharmaceutical composition comprises at least one other prophylactic and/or therapeutic
agent. Preferably, said further therapeutic and/or prophylactic agents are agents capable of preventing and/or treating a
bacterial, e.g. staphylococcal, infection and/or a condition resulting from such an infection. Therapeutic and/or prophylactic
agents include, but are not limited to, anti-bacterial agents. Such agents can be binding molecules, small molecules, organic or
inorganic compounds, enzymes, polynucleotide sequences, antimicrobial peptides, etc. Other agents that are currently used to

treat patients infected with bacterial infections such as staphylococcal infections are antibiotics such as methicillin, 2nd gng 3rd
generation cephalosporins, aminoglycosides, Carbapenems, Macrolides, Ketolides, Quinolones and miscellaneous antibiotics
such as daptomycin, linezolid, nitrofurantoin, quinupristin/dalfopristin, trimethoprim/sulfa, vancomycin. These can be used in
combination with the binding molecules of the invention. Agents capable of preventing and/or treating an infection with bacteria
and/or a condition resulting from such an infection that are in the experimental phase might also be used as other therapeutic
and/or prophylactic agents useful in the present invention.

[0088] The binding molecules or pharmaceutical compositions of the invention can be tested in suitable animal model systems
prior to use in humans. Such animal model systems include, but are not limited to, marine sepsis and peritonitis models, rat sepsis
and endocarditis models, and rabbit endocarditis models.

[0089] Typically, pharmaceutical compositions must be sterile and stable under the conditions of manufacture and storage. The
binding molecules, immunoconjugates, nucleic acid molecules or compositions of the present invention can be in powder form for
reconstitution in the appropriate pharmaceutically acceptable excipient before or at the time of delivery. In the case of sterile
powders for the preparation of sterile injectable solutions, the preferred methods of preparation are vacuum drying and freeze-
drying (lyophilization) that yield a powder of the active ingredient plus any additional desired ingredient from a previously sterile-
filtered solution thereof.

[0090] Alternatively, the binding molecules, immunoconjugates, nucleic acid molecules or compositions of the present invention
can be in solution and the appropriate pharmaceutically acceptable excipient can be added and/or mixed before or at the time of
delivery to provide a unit dosage injectable form. Preferably, the pharmaceutically acceptable excipient used in the present
invention is suitable to high drug concentration, can maintain proper fluidity and, if necessary, can delay absorption.

[0091] The choice of the optimal route of administration of the pharmaceutical compositions will be influenced by several factors
including the physico-chemical properties of the active molecules within the compositions, the urgency of the clinical situation and
the relationship of the plasma concentrations of the active molecules to the desired therapeutic effect. For instance, if necessary,
the binding molecules of the invention can be prepared with carriers that will protect them against rapid release, such as a
controlled release formulation, including implants, transdermal patches, and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can inter alia be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Furthermore, it may be necessary to coat the binding molecules with, or co-administer the
binding molecules with, a material or compound that prevents the inactivation of the human binding molecules. For example, the
binding molecules may be administered to a subject in an appropriate carrier, for example, liposomes or a diluent.

[0092] The routes of administration can be divided into two main categorizes, oral and parenteral administration. The preferred
administration route is intravenous.

[0093] Oral dosage forms can be formulated inter alia as tablets, troches, lozenges, aqueous or oily suspensions, dispersable
powders or granules, emulsions, hard capsules, soft gelatin capsules, syrups or elixirs, pills, dragees, liquids, gels, or slurries.
These formulations can contain pharmaceutically excipients including, but not limited to, inert diluents, granulating and
disintegrating agents, binding agents, lubricating agents, preservatives, colouring, flavoring or sweetening agents, vegetable or
mineral oils, wetting agents, and thickening agents.
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[0094] The pharmaceutical compositions of the present invention can also be formulated for parenteral administration.
Formulations for parenteral administration can be infer alia in the form of aqueous or non-aqueous isotonic sterile non-toxc
injection or infusion solutions or suspensions. The solutions or suspensions may comprise agents that are non-toxic to recipients
at the dosages and concentrations employed such as 1,3-butanediol, Ringer's solution, Hank's solution, isotonic sodium chloride
solution, oils, fatty acids, local anesthetic agents, preservatives, buffers, viscosity or solubility increasing agents, water-soluble
antioxidants, oil-soluble antioxidants, and metal chelating agents.

[0095] In a further aspect, the binding molecules such as human monoclonal antibodies (functional fragments and variants
thereof), immunoconjugates, compositions, or pharmaceutical compositions of the invention can be used as a medicament. So, a
method of treatment and/or prevention of a bacterial (Gram-positive and/or Gram-negative), e.g. a staphylococcal, infection using
the binding molecules, immunoconjugates, compositions, or pharmaceutical compositions of the invention is another part of the
present invention. The above-mentioned molecules can inter alia be used in the diagnosis, prophylaxis, treatment, or combination
thereof, of a bacterial infection. They are suitable for treatment of yet untreated patients suffering from a bacterial infection and
patients who have been or are treated for a bacterial infection. They may be used for patients such as hospitalized infants,
premature infants, burn victims, elderly patients, immunocompromised patients, immununosuppressed patients, patient
undergoing an invasive procedure, and health care workers. Each administration may protect against further infection by the
bacterial organism for up to three or four weeks and/or will retard the onset or progress of the symptoms associated with the
infection. The binding molecules of the invention may also increase the effectiveness of existing antibiotic treatment by increasing
the sensitivity of the bacterium to the antibiotic, may stimulate the immune system to attack the bacterium in ways other than
through opsonization. This activation may result in long lasting protection to the infection bacterium. Furthermore, the binding
molecules of the invention may directly inhibit the growth of the bacterium or inhibit virulence factors required for its survival
during the infection.

[0096] The above-mentioned molecules or compositions may be employed in conjunction with other molecules useful in
diagnosis, prophylaxis and/or treatment. They can be used in vifro, ex vivo or in vivo. For instance, the binding molecules such as
human monoclonal antibodies (or functional variants thereof), immunoconjugates, compositions or pharmaceutical compositions
of the invention can be co-administered with a vaccine against the bacterial organism (if available). Alternatively, the vaccine may
also be administered before or after administration of the molecules of the invention. Instead of a vaccine, anti-bacterial agents
can also be employed in conjunction with the binding molecules of the present invention. Suitable anti-bacterial agents are
mentioned above.

[0097] The molecules are typically formulated in the compositions and pharmaceutical compositions of the invention in a
therapeutically or diagnostically effective amount. Alternatively, they may be formulated and administered separately. For
instance the other molecules such as the anti-bacterial agents may be applied systemically, while the binding molecules of the
invention may be applied intrathecally or intraventricularly.

[0098] Dosage regimens can be adjusted to provide the optimum desired response (e.g., a therapeutic response). A suitable
dosage range may for instance be 0.1-100 mg/kg body weight, preferably 0.5-15 mg/kg body weight. Furthermore, for example, a
single bolus may be administered, several divided doses may be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation. The molecules and compositions according to
the present invention are preferably sterile. Methods to render these molecules and compositions sterile are well known in the art.
The other molecules useful in diagnosis, prophylaxis and/or treatment can be administered in a similar dosage regimen as
proposed for the binding molecules of the invention. If the other molecules are administered separately, they may be administered
to a patient prior to (e.g., 2 minutes, 5 minutes, 10 minutes, 15 minutes, 30 minutes, 45 minutes, 60 minutes, 2 hours, 4 hours, 6
hours, 8 hours, 10 hours, 12 hours, 14 hours, 16 hours, 18 hours, 20 hours, 22 hours, 24 hours, 2 days, 3 days, 4 days, 5 days,
7 days, 2 weeks, 4 weeks or 6 weeks before), concomitantly with, or subsequent to (e.g., 2 minutes, 5 minutes, 10 minutes, 15
minutes, 30 minutes, 45 minutes, 60 minutes, 2 hours, 4 hours, 6 hours, 8 hours, 10 hours, 12 hours, 14 hours, 16 hours, 18
hours, 20 hours, 22 hours, 24 hours, 2 days, 3 days, 4 days, 5 days, 7 days, 2 weeks, 4 weeks or 6 weeks after) the
administration of one or more of the human binding molecules or pharmaceutical compositions of the invention. The exact dosing
regimen is usually sorted out during clinical trials in human patients.

[0099] Human binding molecules and pharmaceutical compositions comprising the human binding molecules are particularly
useful, and often preferred, when to be administered to human beings as in vivo therapeutic agents, since recipient immune
response to the administered antibody will often be substantially less than that occasioned by administration of a monoclonal

murine, chimeric or humanized binding molecule.

[0100] In another aspect, the invention concerns the use of the binding molecules such as killing human monoclonal antibodies
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(functional fragments and variants thereof), immunoconjugates, nucleic acid molecules, compositions or pharmaceutical
compositions according to the invention in the preparation of a medicament for the diagnosis, prophylaxis, treatment, or
combination thereof, of a bacterial (Gram-positive and/or Gram-negative), e.g. staphylococcal infection.

[0101] Next to that, kits comprising at least one binding molecule such as a kiling human monoclonal antibody (functional
fragments and variants thereof), at least one immunoconjugate, at least one nucleic acid molecule, at least one composition, at
least one pharmaceutical composition, at least one vector, at least one host according to the invention or a combination thereof
are also a part of the present invention. Optionally, the above-described components of the kits of the invention are packed in
suitable containers and labeled for diagnosis, prophylaxis and/or treatment of the indicated conditions. The above-mentioned
components may be stored in unit or multi-dose containers as an aqueous, preferably sterile, solution or as a lyophilized,
preferably sterile, formulation for reconstitution. The containers may be formed from a variety of materials such as glass or plastic
and may have a sterile access port (for example the container may be an intravenous solution bag or a vial having a stopper
pierceable by a hypodermic injection needle). The kit may further comprise more containers comprising a pharmaceutically
acceptable buffer. It may further include other materials desirable from a commercial and user standpoint, including other buffers,
diluents, filters, needles, syringes, culture medium for one or more of the suitable hosts and, possibly, even at least one other
therapeutic, prophylactic or diagnostic agent. Associated with the kits can be instructions customarily included in commercial
packages of therapeutic, prophylactic or diagnostic products, that contain information about for example the indications, usage,
dosage, manufacture, administration, contra-indications and/or warnings concerning the use of such therapeutic, prophylactic or
diagnostic products.

[0102] The binding molecules of the invention may also be used to coat medical devices or polymeric biomaterials.

[0103] Also disclosed herein is a method of detecting a bacterial organism (Gram-positive and/or Gram-negative) in a sample,
wherein the method comprises the steps of (a) contacting a sample with a diagnostically effective amount of a binding molecule
(functional fragments and variants thereof) or an immunoconjugate according to the invention, and (b) determining whether the
binding molecule or immunoconjugate specifically binds to a molecule of the sample. Preferably, the method is used to detect a
Staphylococcus in a sample. The sample may be a biological sample including, but not limited to blood, serum, urine, tissue or
other biological material from (potentially) infected subjects, or a non-biological sample such as water, drink, etc. The (potentially)
infected subjects may be human subjects, but also animals that are suspected as carriers of such a bacterial organism might be
tested for the presence of the organism using the human binding molecules or immunoconjugates of the invention. The sample
may first be manipulated to make it more suitable for the method of detection. Manipulation means inter alia treating the sample
suspected to contain and/or containing the bacterial organism in such a way that the organism will disintegrate into antigenic
components such as proteins, (poly)peptides or other antigenic fragments. Preferably, the human binding molecules or
immunoconjugates of the invention are contacted with the sample under conditions which allow the formation of an immunological
complex between the human binding molecules and the bacterial organism or antigenic components thereof that may be present
in the sample. The formation of an immunological complex, if any, indicating the presence of the bacterial organism in the sample,
is then detected and measured by suitable means. Such methods include, inter alia, homogeneous and heterogeneous binding
immunoassays, such as radio-immunoassays (RIA), ELISA, immunofluorescence, immunohistochemistry, FACS, BIACORE and
Western blot analyses.

[0104] Preferred assay techniques, especially for large-scale clinical screening of patient sera and blood and blood-derived
products are ELISA and Western blot techniques. ELISA tests are particularly preferred. For use as reagents in these assays, the
binding molecules or immunoconjugates of the invention are conveniently bonded to the inside surface of microtiter wells. The
binding molecules or immunoconjugates of the invention may be directly bonded to the microtiter well. However, maximum binding
of the binding molecules or immunoconjugates of the invention to the wells might be accomplished by pre-treating the wells with
polylysine prior to the addition of the binding molecules or immunoconjugates of the invention. Furthermore, the binding
molecules or immunoconjugates of the invention may be covalently attached by known means to the wells. Generally, the binding
molecules or immunoconjugates are used between 0.01 to 100 pg/ml for coating, although higher as well as lower amounts may
also be used. Samples are then added to the wells coated with the binding molecules or immunoconjugates of the invention.

[0105] Furthermore, binding molecules of the invention can be used to identify specific binding structures of a bacterial organism
e.g. a Staphylococcus. The binding structures can be epitopes on proteins and/or polypeptides. They can be linear, but also
structural and/or conformational. In one embodiment, the binding structures can be analyzed by means of PEPSCAN analysis
(see inter alia WO 84/03564, WO 93/09872, Slootstra et al., 1996). Alternatively, a random peptide library comprising peptides
from a protein of a bacterial organism can be screened for peptides capable of binding to the binding molecules of the invention.
The binding structures/peptides/epitopes found can be used as vaccines and for the diagnosis of bacterial infections. In case
fragments other than proteins and/or polypeptides are bound by the binding molecules binding structures can be identified by
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mass spectrometry, high performance liquid chromatography and nuclear magnetic resonance.

[0106] Also disclosed herein is a method of screening a binding molecule (or a functional fragment or variant thereof) for specific
binding to the same epitope of a bacterial organism (Gram-positive and/or Gram-negative), e.g. Staphylococcus, as the epitope
bound by a human binding molecule of the invention, wherein the method comprises the steps of (a) contacting a binding
molecule to be screened, a binding molecule of the invention and a bacterial organism or fragment thereof, (b) measure if the
binding molecule to be screened is capable of competing for specifically binding to the bacterial organism or fragment thereof with
the binding molecule of the invention. In a further step it may be determined, if the screened binding molecules that are capable
of competing for specifically binding to the bacterial organism or fragment thereof have kiling activity, e.g. opsonic activity. A
binding molecule that is capable of competing for specifically binding to the bacterial organism or a fragment thereof with the
binding molecule of the invention is another part of the present invention. In the above-described screening method, "specifically
binding to the same epitope" also contemplates specific binding to substantially or essentially the same epitope as the epitope
bound by the a binding molecule of the invention. The capacity to block, or compete with, the binding of the binding molecules of
the invention to the bacterial organism typically indicates that a binding molecule to be screened binds to an epitope or binding
site on the bacterial organism that structurally overlaps with the binding site on the bacterial organism that is immunospecifically
recoghized by the binding molecules of the invention. Alternatively, this can indicate that a binding molecule to be screened binds
to an epitope or binding site which is sufficiently proximal to the binding site immunospecifically recognized by the binding
molecules of the invention to sterically or otherwise inhibit binding of the binding molecules of the invention to the bacterial
organism.

[0107] In general, competitive inhibition is measured by means of an assay, wherein an antigen composition, i.e. a composition
comprising a bacterial organism or fragments thereof, is admixed with reference binding molecules, i. e. the binding molecules of
the invention, and binding molecules to be screened. Usually, the binding molecules to be screened are present in excess.
Protocols based upon ELISAs and Western blotting are suitable for use in such simple competition studies. By using species or
isotype secondary antibodies one will be able to detect only the bound reference binding molecules, the binding of which will be
reduced by the presence of a binding molecule to be screened that recognizes substantially the same epitope. In conducting a
binding molecule competition study between a reference binding molecule and any binding molecule to be screened (irrespective
of species or isotype), one may first label the reference binding molecule with a detectable label, such as, e.g., biotin, an
enzymatic, a radioactive or other label to enable subsequent identification. Binding molecules identified by these competition
assays ("competitive binding molecules” or "cross-reactive binding molecules") include, but are not limited to, antibodies, antibody
fragments and other binding agents that bind to an epitope or binding site bound by the reference binding molecule, i.e. a binding
molecule of the invention, as well as antibodies, antibody fragments and other binding agents that bind to an epitope or binding
site sufficiently proximal to an epitope bound by the reference binding molecule for competitive binding between the binding
molecules to be screened and the reference binding molecule to occur. Preferably, competitive binding molecules of the invention
will, when present in excess, inhibit specific binding of a reference binding molecule to a selected target species by at least 10%,
preferably by at least 25%, more preferably by at least 50%, and most preferably by at least 75%-90% or even greater. The
identification of one or more competitive binding molecules that bind to about, substantially, essentially or at the same epitope as
the binding molecules of the invention is a straightforward technical matter. As the identification of competitive binding molecules
is determined in comparison to a reference binding molecule, /. e. a binding molecule of the invention, it will be understood that
actually determining the epitope to which the reference binding molecule and the competitive binding molecule bind is not in any
way required in order to identify a competitive binding molecule that binds to the same or substantially the same epitope as the
reference binding molecule.

EXAMPLES

[0108] To illustrate the invention, the following examples are provided. The examples are not intended to limit the scope of the
invention in any way.

Example 1

Constriction of scFv phage display libraries using RNA extracted from donors screened for opsonic activity

[0109] Samples of blood were taken from donors reporting a recent gram-positive bacterial infection as well as healthy adults
between 25-50 years of age. Peripheral blood leukocytes were isolated by centrifugation and the blood serum was saved and
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frozen at - 80°C. Donor serum was screened for opsonic activity using a FACS-based phagocytosis assay (Cantinieaux et al.,
1989) and compared to a pool of normal healthy donor serum. Sera from donors having a higher phagocytic activity compared to
normal serum were chosen to use for the generation of phage display libraries. Total RNA was prepared from the peripheral
blood leukocytes of these donors using organic phase separation and subsequent ethanol precipitation. The obtained RNA was
dissolved in RNAse-free water and the concentration was determined by OD 260nm measurement. Thereafter, the RNA was
diluted to a concentration of 100 ng/pl. Next, 1 ug of RNA was converted into cDNA as follows: To 10 pl total RNA, 13 ul DEPC-
treated ultrapure water and 1 pl random hexamers (500 ng/pl) were added and the obtained mixture was heated at 65°C for 5
minutes and quickly cooled on wet-ice. Then, 8 pl 5X First-Strand buffer, 2 ul dNTP (10 mM each), 2 pl DTT (0.1 M), 2 pl RNAse-
inhibitor (40 U/ul) and 2 pl Superscript™Ill MMLV reverse transcriptase (200 U/ul) were added to the mixture, incubated at room
temperature for 5 minutes and incubated for 1 hour at 50°C. The reaction was terminated by heat inactivation, i.e. by incubating
the mixture for 15 minutes at 75°C. The obtained cDNA products were diluted to a final volume of 200 pl with DEPC-treated
ultrapure water. The OD 260 nm of a 50 times diluted solution (in 10 mM Tris buffer) of the dilution of the obtained cDNA products
was used to determine the cDNA concentration. For each donor 5 to 10 pl of the diluted cDNA products were used as template for
PCR amplification of the immunoglobulin gamma heavy chain family and kappa or lambda light chain sequences using specific
oligonucleotide primers (see Tables 1-7). In addition, for one donor PCR amplification of the immunoglobulin mu heavy chain
family and kappa or lambda light chain sequences was carried out. PCR reaction mixtures contained, besides the diluted cDNA
products, 25 pmol sense primer and 25 pmol anti-sense primer in a final volume of 50 pl of 20 mM Tris-HCI (pH 8.4), 50 mM KClI,
1.5 mM MgClyp, 250 uM dNTPs and 1.25 units Taq polymerase. In a heated-lid thermal cycler having a temperature of 96°C, the

mixtures obtained were quickly melted for 2 minutes, followed by 30 cycles of: 30 seconds at 96°C, 30 seconds at 55°C or 60°C
and 60 seconds at 72°C. Finally, the samples were incubated 10 minutes at 72°C and refrigerated at 4°C until further use.

[0110] In a first round amplification, each of eighteen light chain variable region sense primers (twelve for the lambda light chain
(see Table 1; the HuVL1A-Back, HuVL1B-Back and HuVL1C-Back sense primers were mixed to equimolarity before use, as well
as the HuVL9-Back and HuVL10-Bac sense primers) and six for the kappa light chain (see Table 2)) were combined with an anti-
sense primer recognizing the C-kappa constant region called HUCK-FOR 5-ACACTCTCCCCTGTTGAAGCTCTT-3' (SEQ ID
NO:37) or C-lambda constant region HUCL2-FOR 5'-TGAACATTCTGTAGGGGCCACTG-3' (SEQ ID NO:38) and HuCL7-FOR 5'-
AGAGCATTCTGCAGGGGCCACTG-3' (SEQ ID NO:39) (the HUCL2-FOR and HuCL7-FOR anti-sense primers were mixed to
equimolarity before use), yielding 15 products of about 650 base pairs. These products were purified on agarose gel and isolated
from the gel using Qiagen gel-extraction columns. 1/10 of each of the isolated products was used in an identical PCR reaction as
described above using eighteen sense primers, whereby each lambda light chain sense primer was combined with one of the
three Jambda-region specific anti-sense primers and each kappa light chain sense primer was combined with one of the five
Jkappa-region specific anti-sense primers (see Table 3; the HuVL1A-Back-SAL, HuVL1B-Back-SAL and HuVL1C-Back-SAL sense
primers were mixed to equimolarity before use, as well as the HuVL9-Back-SAL and HuVL10-Back-SA sense primers). The sense
primers used in the second amplification were the same primers as used in the first amplification, but extended with restriction
sites (see Table 3) to enable directed cloning in the phage display vector PDV-C06 (SEQ ID NO:40). This resulted in 57 products
of approximately 400 base pairs that were pooled as shown in Table 4 to maintain the natural distribution of the different J
segments and light chain families within the library and not to over or under represent certain families. The pooled products were
purified using Qiagen PCR purification columns. In the next step, 3 pg of pooled products and 100 ug PDV-C06 vector were
digested with Sall and Notl and purified from gel. Thereafter, a ligation was performed overnight at 16°C as follows. To 500 ng
PDV-C06 vector either 35, 70 or 140 ng pooled products were added in a total volume of 50 pl ligation mix containing 50 mM Tris-
HCI (pH 7.5), 10 mM MgCl2, 10 mM DTT, 1 mMATP, 25 pg/ml BSAand 2.5 yl T4 DNA Ligase (400 U/ul). The ligation mixes were

purified by phenol/chloroform extraction, followed by a chloroform extraction and ethanol precipitation, methods well known to the
skilled artisan. The DNA obtained was dissolved in 50 pl 10 mM Tris-HCI pH 8.5 and per ligation mix 1 or 2 pl was electroporated
into 40 pl of TG1 competent E. coli bacteria according to the manufacturer's protocol (Stratagene). Transformants were grown
overnight at 37°C on 2TY agar supplemented with 50 pg/ml ampicillin and 4.5% glucose. Colonies were counted to determine the
optimal vector to insert ratio. From the ligation mix with the optimal ratio, multiple 1 or 2 pl aliquots were electroporated as above

and transformants were grown overnight at 37°C, typically yielding ~1 07 colonies. A (sub)library of variable light chain regions was
obtained by scraping the transformants from the agar plates. This (sub)library was directly used for plasmid DNA preparation
using a Qiagen™ QIAFilter MAX prep kit.

[0111] Heavy chain immunoglobulin sequences were amplified from the same cDNA preparations in a similar two round PCR
procedure and identical reaction parameters as described above for the light chain regions with the proviso that the primers
depicted in Tables 5 and 6 were used. The first amplification was performed using a set of eight sense directed primers (see
Table 5; the HuVH1B/7A-Back and HuVH1C-Back sense primers were mixed to equimolarity before use) each combined with an
lgG specific constant region anti-sense primer called HuClgG 5'-GTC CAC CTT GGT GTT GCT GGG CTT-3' (SEQ ID NO:41)
yielding seven products of about 650 base pairs. For one donor an IgM specific constant region anti-sense primer called HuClgM
5'-TGG AAG AGG CAC GTT CTT TTC TTT-3' (SEQ ID NO:42) was used instead of primer HuCIlgG. The products were purified
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on agarose gel and isolated from the gel using Qiagen gel-extraction columns. 1/10 of each of the isolated products was used in
an identical PCR reaction as described above using eight sense primers, whereby each heavy chain sense primer was combined
with one of the four JH-region specific anti-sense primers (see Table 8; the HuVH1B/7A-Back-Sfi and HuVH1C-Back-Sfi sense
primers were mixed to equimolarity before use). The sense primers used in the second round were the same primers as used in
the first amplification, but extended with restriction sites (see Table 6) to enable directed cloning in the light chain (sub)library
vector. This resulted in 28 products of approximately 400 base pairs that were pooled as shown in Table 7 to maintain the natural
distribution of the different J segments and heavy chain families within the library and not to over or under represent certain
families. The pooled products were purified using Qiagen PCR purification columns. Next, 3 pg of purified products was digested
with Sfil and Xhol and ligated in the light chain (sub)library vector, which was cut with the same restriction enzymes, using the
same ligation procedure and volumes as described above for the light chain (sub)library. Ligation mix purification and subsequent
transformation of the resulting definitive library was also performed as described above for the light chain (sub)library. All

bacteria, typically ~107, were harvested in 2TY culture medium containing 50 pg/ml ampicillin and 4.5% glucose, mixed with
glycerol to 15% (v/v) and frozen in 1.5 ml aliquots at -80°C. Rescue and selection of each library were performed as described
below. The various libraries were named GPB-05-M01, GPB-05-G01, GPB-05-G02, GPB-05-G03, GPB-05-G04 and GPB-05-
GO05. Two other libraries, RAB-03-G01 and RAB-04-G01, were constructed using a method similar to the procedure above, as
described previously in international patent application WO 2005/118644.

Example 2

Constriction of scFv phage display libraries using RNA extracted from memory B cells

[0112] Peripheral blood was collected from normal healthy donors, convalescent donors or vaccinated donors by venapunction
using EDTA anti-coagulation sample tubes. A blood sample (45 ml) was diluted twice with PBS and 30 ml aliquots were
underlayed with 10 ml Ficoll-Hypaque (Pharmacia) and centrifuged at 900xg for 20 minutes at room temperature without breaks.
The supernatant was removed carefully to just above the white layer containing the lymphocytic and thrombocytic fraction. Next,
this layer was carefully removed (~10 ml), transferred to a fresh 50 ml tube and washed three times with 40 ml PBS and spun at
400xg for 10 minutes at room temperature to remove thrombocytes. The obtained pellet containing lymphocytes was

resuspended in RPMI medium containing 2% FBS and the cell number was determined by cell counting. Approximately 1x108
lymphocytes were stained for fluorescent cell sorting using CD24, CD27 and surface IgM as markers for the isolation of switched
and IgM memory B cells. A Becton Dickinson Digital Vantage apparatus set in Yield Mode was used for physical memory B cell
sorting and isolation. Lymphocytes were gated as the small compact population from the FSC/SSC window. Memory B cells
(CD24+/CD27+) were subsequently separated from naive B cells (CD24+/CD27-) and memory T cells (CD24-/CD27+). In a next
step, IgM memory B cells (IgM+) were separated from switch memory B cells (IgM-) using IgM expression. In this step IgM memory

B cells and switch memory B cells were sorted in separate sample tubes. 1x1 0% to 1x108 cells of each population were collected in
DMEM/50% FBS and after completion of the sort they were each centrifuged at 400xg for 10 minutes. The sorted IgM memory B
cells were then used as starting material for library construction according to the method described in Example 1, using primer
HuClIgM in the first round amplification of heavy chain immunoglobulin sequences. The various libraries obtained were named
MEM-05-M01, MEM-05-M02, MEM-05-M03, MEM-05-M04, MEM-05-M05, MEM-05-M06, MEM-05-M07, MEM-05-M08, MEM-05-
M09 and MEM-05-M10.

Example 3

Selection of phages carrying single chain Fv fragments specifically binding to staphylococci

[0113] Antibody fragments were selected using antibody phage display libraries, general phage display technology and
MAbstract® technology, essentially as described in US Patent Number 6,265,150 and in WO 98/15833. The antibody phage
libraries used were screened donor libraries prepared as described in Example 1, IgM memory libraries prepared as described in
Example 2 and a semi-synthetic scFv phage library (JK1994) which has been described in de Kruif et al., 1995b. The methods
and helper phages as described in WO 02/103012 were used in the present invention. For identifying phage antibodies
recognizing staphylococci, phage selection experiments were performed using live bacteria in suspension. The clinical isolates
used for selection and screening are described in Table 8. The isolates are different based on RFLP-typing.
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[0114] Bacteria were grown overnight at 37°C on blood agar plates and scraped into RPMI buffer containing 1 mg/ml of Rabbit
IgG and 1% BSA at a concentration of 5x109 bacteria/ml and incubated for 60 minutes at room temperature. An aliquot of a

phage library (approximately 1013 cfu, amplified using CT helper phage (see WO 02/103012)) was blocked in blocking buffer (2%
ELK in PBS) for 1-2 hours at room temperature. The blocked phage library was added to the blocked bacterial suspension
making a total volume of 1.5 ml and incubated for 2 hours at room temperature in an end-over-end rotor (5 rpm). The suspension
was centrifuged at 6800xg for 3 minutes at room temperature and the supernatant was discarded. Bacteria were washed five
times with RPMI buffer containing 1% BSA and 0.05% v/v Tween-20, then five times with RPMI buffer containing 1% BSA to
remove unbound phages. Bound phages were eluted from the antigen by incubation with 1 ml of 0.1 M triethylamine for 10
minutes at room temperature in an end-over-end rotor (5 rpm). The entire content of the tube was then mixed with 0.5 ml of 1 M
Tris-HCI pH 7.5 to neutralize the pH. This mixture was used to infect 5 ml of an XL1-Blue E.coli culture that had been grown at
37°C to an OD 600nm of approximately 0.3. The phages were allowed to infect the XL1-Blue bacteria for 30 minutes at 37°C.
Then, the mixture was centrifuged for 10 minutes at 3200*g at room temperature and the bacterial pellet was resuspended in 0.5
ml 2-trypton yeast extract (2TY) medium. The obtained bacterial suspension was divided over two 2TY agar plates supplemented
with tetracyclin, ampicillin and glucose. After overnight incubation of the plates at 37°C, the colonies were scraped from the plates
and used to prepare an enriched phage library, essentially as described by De Kruif et al. (1995a) and WO 02/103012. Briefly,
scraped bacteria were used to inoculate 2TY medium containing ampicillin, tetracycline and glucose and grown at a temperature
of 37°C to an OD 600nm of ~0.3. CT helper phages were added and allowed to infect the bacteria after which the medium was
changed to 2TY containing ampicillin, tetracycline and kanamycin. Incubation was continued overnight at 30°C. The next day, the
bacteria were removed from the 2TY medium by centrifugation after which the phages in the medium were precipitated using
polyethylene glycol (PEG) 6000/NaCl. Finally, the phages were dissolved in 2 ml of PBS with 1% bovine serum albumin (BSA),
filter-sterilized and used for the next round of selection.

[0115] Typically, two rounds of selections were performed before isolation of individual phage antibodies. Selection was carried
out twice on the same strain of bacteria or different strains were used sequentially (see Table 8 for selection strains). After the
second round of selection, individual E.coli colonies were used to prepare monoclonal phage antibodies. Essentially, individual
colonies were grown to log-phase in 96 well plate format and infected with CT helper phages after which phage antibody
production was allowed to proceed overnight. The produced phage antibodies were PEG/NaCl-precipitated and filter-sterilized
and tested in ELISA and/or FACS for binding to Staphylococcus prepared as described supra.

Example 4

Validation of the staphylococci specific single-chain phage antibodies

[0116] Selected single-chain phage antibodies that were obtained in the screens described above were validated in FACS for
specific staphylococcal binding activity, i.e. binding to one or more staphylococcal strain prepared as described supra but lacking
binding to Enterococcus as measured by a FACS-based enterococcus binding assay. Phage antibodies were blocked with FACS

buffer (20 mM HEPES buffer pH 7.5, 100 mM NaCl, 1% BSA) for 20 minutes on ice. For each staining 1x109 bacterial cells,
scraped from blood agar plates and washed in FACS buffer, were added to each eppendorf tube. The bacteria were blocked with
FACS buffer containing 15% human serum (Biowhittaker) for 30 minutes at room temperature. The bacteria were pelleted by
centrifugation at 1700xg for 3 minutes at 4°C and resuspended with the blocked phage antibodies and incubated for 1.5 hours on
ice. The bacteria were then washed with FACS buffer and sequentially incubated with murine biotinylated anti-M13 antibodies
(RDI) followed by strepavidin-PE. The cells were fixed in buffered 4% formaldehyde and analysed on a FACS caliber. SC05-132
and SC05-133 (both selected from RAB-03-G01 on strain Cowan in suspension) showed staining on all clinical isolates tested
indicating that they recognise a pan-staphylococcal target. SC02-430 (selected from JK1994 on strain Cowan in suspension)
showed specific binding to the staphylococcal strain Cowan (see Table 9). In futher selections the single-chain phage antibodies
called SC06-166, SC06-171, SC06-176, SC06-187, SC06-193, SC06-249, SC06-273, SC06-389, SC06-403, SC06-406, SCO6-
410, SC06-446, SC06-450, SC06-452, SC06-453, SC06-464, SC06-471, SC06-516, SC06-517, SC06-526, SC06-528, SCO6-
531, SC06-533, SC06-536, SC06-537, SC06-538, SC06-540, SC06-544, SC06-566, SC06-625 were obtained. These antibodies
bound at least one of the clinical isolates tested (see Table 9). SC06-166, SC06-171, SC06-176 and SC06-187 were selected
from immune libraries, while the other phage antibodies were selected from IgM memory B cell libraries.

[0117] To test for non-specific reactivity against non-bacterial antigens an ELISA assay was used. The complex antigens 5%

FBS, 2% ELK and 1% BSA were coated overnight to Maxisorp™ ELISA plates. Selected single-chain phage antibodies were
incubated for 15 minutes in an equal volume of PBS containing 1% BSA to obtain blocked phage antibodies. The plates were
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emptied, and the blocked single-chain phage antibodies were added to the wells. Incubation was allowed to proceed for two hours
at room temperature, the plates were washed in PBS containing 0.1% v/v Tween-20 and bound phage antibodies were detected
by means of OD 492nm measurement using an anti-M13 antibody conjugated to peroxidase. As a control, the procedure was
performed simultaneously without single-chain phage antibody, with a negative control single-chain phage antibody directed
against West Nile virus envelope protein (SC04-374). As shown in Table 10, the selected phage antibodies called SC02-430,
S8C05-132 and SC05-133, did not display any detectable binding to the negative control antigens FBS, ELK and BSA.

Example 5

Characterization of the staphylococci specific scFvs

[0118] From the selected specific single-chain phage antibody (scFv) clones plasmid DNA was obtained and nucleotide
sequences were determined according to standard techniques. The nucleotide sequences of the scFvs (including restriction sites
for cloning) called SC02-430, SC05-132, and SC05-133 are shown in SEQ ID NO:19, SEQ ID NO:21 and SEQ ID NO:23,
respectively. The amino acid sequences of the scFvs called SC02-430, SC05-132 and SC05-133 are shown in SEQ ID NO:20,
SEQ ID NO:22 and SEQ ID NO:24, respectively.

[0119] The VH and VL gene identity (see Tomlinson IM, Williams SC, Ignatovitch O, Corbett SJ, Winter G. VBASE Sequence
Directory. Cambridge United Kingdom: MRC Centre for Protein Engineering (1997)) and the CDR sequences of the scFvs
specifically binding staphylococci are depicted in Tables 11 and 12, respectively.

[0120] Similar to the single-chain phage antibodies disclosed above, the nucleotide and amino acid sequence, VL and VH gene
identity and CDR sequences of the single-chain phage antibodies called SC06-166, SC06-171, SC06-176, SC06-187, SC06-193,
SC06-249, SC06-273, SC06-389, SC06-403, SC06-406, SC06-410, SC06-446, SC06-450, SC06-452, SC06-453, SC06-464,
SC06-471, SC06-516, SC06-517, SC06-526, SC06-528, SC06-531, SC06-533, SC06-536, SC06-537, SC06-538, SC06-540,
SC06-544, SC06-566 and SC06-625 were determined (data not shown).

Example 6

Constriction of fully human immunoglobulin molecules (human monoclonal anti-staphylococci antibodies) from the
selected anti-staphylococci single chain Fvs

[0121] The heavy and light chain variable region of SC02-430 was PCR-amplified using oligonucleotides to append restriction
sites and/or sequences for expression in the IgG expression vectors pSyn-C03-HCy1 (SEQ ID No:43) and pSyn-C04-CA (SEQ ID
No:44). The heavy chain variable region of SC02-430 was cloned into the vector pSyn-C03-HCy1; the light chain variable region
of SC02-430 was cloned into the vector pSyn-C04-CA. The VL lambda gene was first amplified using the following
oligonucleotides set; 5L-B (SEQ ID NO:45) and sy3L-A (SEQ ID NO:46) and the PCR product was cloned into vector pSyn-C04-
CA. The nucleotide sequence of the construct was verified according to standard techniques known to the skilled artisan. The VH
gene was first amplified using the following oligonucleotide set: 5H-F (SEQ ID NO:47) and sy3H-A (SEQ ID NO:48). Thereafter, the
PCR product was cloned into vector pSyn-C03-HCy1 and the nucleotide sequence was verified according to standard techniques
known to the skilled person in the art.

[0122] Heavy and light chain variable regions of the scFv called SC05-132, SC05-133, SC06-166, SC06-171, SC06-176, SC06-
187, SC06-193, SC06-249, SC06-273, SC06-389, SC06-403, SC06-406, SC06-410, SC06-446, SC06-450, SC06-452, SCO6-
453, SC06-464, SC06-471, SC06-516, SC06-517, SC06-526, SC06-528, SC06-531, SC06-533, SC06-536, SC06-537, SCO6-
538, SC06-540, SC06-544, SC06-566, SC06-625 were cloned directly by restriction digest for expression in the IgG expression
vectors plg-C911-HCgamma1 (SEQ ID NO:49) and plg-C909-Ckappa (SEQ ID NO:50) or plg-C910-Clambda (SEQ ID NO:115).
The heavy chain variable regions of the scFvs called SC05-132, SC05-133, SC06-166, SC06-171, SC06-176, SC06-187, SCO6-
193, SC06-249, SC06-273, SC06-389, SC06-403, SC06-406, SC06-410, SC06-446, SC06-450, SC06-452, SC06-453, SCO6-
464, SC06-471, SC06-516, SC06-517, SC06-526, SC06-528, SC06-531, SC06-533, SC06-536, SC06-537, SC06-538, SCO6-
540, SC06-544, SC06-566 and SC06-625 were cloned into the vector plg-C911-HCgamma1 by restriction digest using the
enzymes Sfil and Xhol and the light chain variable regions of the scFvs called SC05-132, SC05-133, SC06-166, SC06-171, SC06-
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176, SC06-187, SC06-193, SC06-249, SC06-273, SC06-389, SC06-403, SC06-406, SC06-410, SC06-446, SC06-450, SCO6-
452, SC06-453, SC06-464, SC06-471, SC06-516, SC06-517, SC06-526, SC06-528, SC06-531, SC06-533, SC06-536, SCO6-
537, SC06-538, SC06-540, SC06-544, SC06-566 and SC06-625 were cloned into the vector plg-C909-Ckappa or plg-C910-
Clambda by restriction digest using the enzymes Sall and Notl. Thereafter the nucleotide sequences were verified according to
standard techniques known to the person skilled in the art.

[0123] The resulting expression plasmids pgG102-430C03, pgG105-132C911, pgG105-133C911, pgG106-166C911, pgG106-
171C911, pgG106-176C911, pgG106-187C911, pgG106-193C911, pgG106-249C911, pgG106-273C911, pgG106-389C911,

pgG106-403C911, pgG106-406C911, pgG106-410C911, pgG106-446C911, pgG106-450C911, pgG106-452C911, pgG106-

453C911, pgG106-464C911, pgG106-471C911, pgG106-516C911, pgG106-517C911, pgG106-526C911, pgG106-528C911,

pgG106-531C911, pgG106-533C911, pgG106-536C911, pgG106-537C911, pgG106-538C911, pgG106-540C911, pgG106-

544C911, pgG106-566C911, and pgG106-625C911 encoding the anti-staphylococci human IgG1 heavy chains and pSyn-C04-
V12, pgG105-132C909, pgG105-133C909, pgG106-166C910, pgG106-171C910, pgG106-176C909, pgG106-187C909,
pgG106-193C910, pgG106-249C910, pgG106-273C910, pgG106-389C910, pgG106-403C910, pgG106-406C910, pgG106-
410C910, pgG106-446C910, pgG106-450C910, pgG106-452C909, pgG106-453C909, pgG106-464C910, pgG106-471C910,
pgG106-516C909, pgG106-517C910, pgG106-526C910, pgG106-528C910, pgG106-531C910, pgG106-533C909, pgG106-
536C909, pgG106-537C910, pgG106-538C910, pgG106-540C910, pgG106-544C910, pgG106-566C910, pgG106-625C910
encoding the anti-staphylococci human Ig light chains were transiently expressed in combination in 293T cells and supernatants
containing human IgG1 antibodies were obtained. The nucleotide sequences of the heavy chains of the antibodies called
CR2430, CR5132, CR5133, CR6166, CR6171, CR6176, CR6187, CR6193, CR6249, CR6273, CR6389, CR6403, CR6406,
CR6410, CR6446, CR6450, CR6452, CR6453, CR6464, CR6471, CR6516, CR6517, CR6526, CR6528, CR6531, CR6533,
CR6536, CR6537, CR6538, CR6540, CR6544, CR6566, and CR6625 are shown in SEQ ID NO:25, SEQ ID NO:27, SEQ ID
NO:29, SEQ ID NO:116, SEQ ID NO:118, SEQ ID NO:120, SEQ ID NO:122, SEQ ID NO:124, SEQ ID NO:126, SEQ ID NO:128,
SEQ ID NO:130, SEQ ID NO:132, SEQ ID NO:134, SEQ ID NO:136, SEQ ID NO:138, SEQ ID NO:140, SEQ ID NO:142, SEQ ID
NO:144, SEQ ID NO:146, SEQ ID NO:148, SEQ ID NO:150, SEQ ID NO:152, SEQ ID NO:154, SEQ ID NO:156, SEQ ID NO:158,
SEQ ID NO:160, SEQ ID NO:162, SEQ ID NO:164, SEQ ID NO:166, SEQ ID NO:168, SEQ ID NO:170, SEQ ID NO:172 and SEQ ID
NO:174, respectively. The amino acid sequences of the heavy chains of the antibodies called CR2430, CR5132, CR5133,
CR6166, CR6171, CR6176, CR6187, CR6193, CR6249, CR6273, CR6389, CR6403, CR6406, CR6410, CR6446, CR6450,
CR6452, CR6453, CR6464, CR6471, CR6516, CR6517, CR6526, CR6528, CR6531, CR6533, CR6536, CR6537, CR6538,
CR6540, CR6544, CR6566, and CR6625 are shown in SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:117, SEQ ID
NO:119, SEQ ID NO:121, SEQ ID NO:123, SEQ ID NO:125, SEQ ID NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID NO:133,
SEQ ID NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID
NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID NO:157, SEQ ID NO:159, SEQ ID NO:161, SEQ ID NO:163,
SEQ ID NO:165, SEQ ID NO:167, SEQ ID NO:169, SEQ ID NO:171, SEQ ID NO:173 and SEQ ID NO:175, respectively. The
nucleotide sequences of the light chain of antibodies CR2430, CR5132, CR5133, CR6166, CR6171, CR6176, CR6187, CR6193,
CR6249, CR6273, CR6389, CR6403, CR6406, CR6410, CR6446, CR6450, CR6452, CR6453, CR6464, CR6471, CR6516,
CR6517, CR6526, CR6528, CR6531, CR6533, CR6536, CR6537, CR6538, CR6540, CR6544, CR6566, and CR6625 are shown
in SEQ ID NO:31, SEQ ID NO:33, SEQ ID NO:35, SEQ ID NO:176, SEQ ID NO:178, SEQ ID NO:180, SEQ ID NO:182, SEQ ID
NO:184, SEQ ID NO:186, SEQ ID NO:188, SEQ ID NO:190, SEQ ID NO:192, SEQ ID NO:194, SEQ ID NO:196, SEQ ID NO:198,
SEQ ID NO:200, SEQ ID NO:202, SEQ ID NO:204, SEQ ID NO:206, SEQ ID NO:208, SEQ ID NO:210, SEQ ID NO:212, SEQ ID
NO:214, SEQ ID NO:216, SEQ ID NO:218, SEQ ID NO:220, SEQ ID NO:222, SEQ ID NO:224, SEQ ID NO:226, SEQ ID NO:228,
SEQ ID NO:230, SEQ ID NO:232 and SEQ ID NO:234, respectively. The amino acid sequences of the light chain of antibodies
CR2430, CR5132, CR5133 CR6166, CR6171, CR6176, CR6187, CR6193, CR6249, CR6273, CR6389, CR6403, CR6406,
CR6410, CR6446, CR6450, CR6452, CR6453, CR6464, CR6471, CR6516, CR6517, CR6526, CR6528, CR6531, CR6533,
CR6536, CR6537, CR6538, CR6540, CR6544, CR6566, and CR6625 are shown in SEQ ID NO:32, SEQ ID NO:34, SEQ ID
NO:36, SEQ ID NO:177, SEQ ID NO:179, SEQ ID NO:181, SEQ ID NO:183, SEQ ID NO:185, SEQ ID NO:187, SEQ ID NO:189,
SEQ ID NO:191, SEQ ID NO:193, SEQ ID NO:195, SEQ ID NO:197, SEQ ID NO:199, SEQ ID NO:201, SEQ ID NO:203, SEQ ID
NO:205, SEQ ID NO:207, SEQ ID NO:209, SEQ ID NO:211, SEQ ID NO:213, SEQ ID NO:215, SEQ ID NO:217, SEQ ID NO:219,
SEQ ID NO:221, SEQ ID NO:223, SEQ ID NO:225, SEQ ID NO:227, SEQ ID NO:229, SEQ ID NO:231, SEQ ID NO:233 and SEQ ID
NO:235, respectively. A person skilled in the art can determine the variable regions of the heavy and light chains of the above
antibodies and single chain phage antibodies by following Kabat et al. (1991) as described in Sequences of Proteins of
Immunological Interest, US Dept. Health and Human Services, NIH, USA (fifth edition). A person skilled in the art can determine the
CDR regions of the heavy and light chains of the above antibodies and single chain phage antibodies by following Kabat et al.
(1991), Chothia and Lesk (1987) or a combination of both. Alternatively, the variable and CDR regions can be determined using
the VBASE database, a database well known to persons skilled in the art of antibodies. Sequences of the antibodies of the
invention can be compared with immunoglobulin sequences in the VBASE database (see Tomlinson IM, Williams SC, Ignatovitch
O, Corbett SJ, Winter G. VBASE Sequence Directory. Cambridge United Kingdom: MRC Centre for Protein Engineering (1997))
http://vbase.mrc-cpe.cam.ac.uk/; MRC Centre for Protein Engineering) and on the basis thereof variable regions and CDR
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regions can be determined. The variable regions of the some of the antibodies are given in Table 13. Human anti-staphylococci
lgG1 antibodies were validated for their ability to bind to staphylococci by FACS essentially as described for scFvs (see Table
14). The negative control was an anti-West Nile virus antibody (CR4374). Alternatively, batches of greater than 1 mg of each
antibody were produced and purified using standard procedures.

Example 7

In vitro opsonic phagocytic activity of staphylococcal specific IgGs as measured by FACS

[0124] The opsonic activity of anti-staphylococcal IgGs was measured in an opsonophagocytotic (OPA) assay using freshly
differentiated HL-60 cells. During the OPA assay fluorescent bacteria were mixed with differentiated HL-60 cells and serially
diluted lgGs. Bacteria were grown to stationary or to logarithmic (log) phase prior to labelling. To grow the bacteria to stationary
phase different staphylococcal isolates were incubated overnight on sheep blood agar plates at 37°C. The bacteria were
resuspended in 5 ml of bicarbonate buffer (0.1 M NaHCO3, pH 8.0), harvested by centrifugation at 800xg for 10 minutes at room

temperature and diluted until a concentration of 2.9x109 bacteria/ml. Bacteria that were grown until logarithmic phase were first
cultured overnight in LB medium at 37°C, then the culture was diluted 10 times and grown for an additional 3 hours in LB medium
at 37°C. Bacteria were harvested by centrifugation at 800xg for 10 minutes and resuspended in bicarbonate buffer washed until a

concentration of 2.9x109 bacteria/ml Fifty microliters of a 5,6-carboxyfluorescein, succinimidyl ester solution ((FAM-SE; Molecular

Probes, Eugene, Oregon); 10 mg/ml in dimethyl sulfoxide (Fisher Scientific Co., Fair Lawn, N.J.)) was added to 1 ml of 2.9x1 09
bacteria and the mixture was incubated for 1 hour at 37°C without shaking. The labeled bacteria were washed three times in 20 ml

opsonophagocytosis buffer (Hanks balanced salt solution with Ca?* and M92+ and 0.2% bovine serum albumin), until no free dye
in the supernatant was observed. FAM-SE-labeled bacteria were resuspended in 8 ml OPA buffer and stored in aliquots of 500 pl
at -20°C under protection from light.

[0125] HL-60 cells (human promyelocytic leukemia cells; ECACC NO 98070106) were grown in cell densities of 1-9x1 0° cells/ml
in RPMI 1640 medium containing 2 mM L-glutamine supplemented with 10% heat-inactivated fetal bovine serum (HyClone
Laboratories, Logan, Utah) and penicillin/streptomycin. Cells between passage 6 and 35 were used for differentiation. The cells

were differentiated into granulocytes by culturing in the same medium supplemented with 5x1077 M all-trans-retinoic acid (Sigma),
6x10712 M vitamin-D3 (Sigma) and 30 ng/ml human recombinant G-CSF (R&D). HL-60 cells were harvested by centrifugation at

160xg for 10 minutes and washed twice in 15 ml of wash buffer (Hanks balanced salt solution, without Ca2* and M92+, containing
0.2% bovine serum albumin). The cells were washed once in opsonophagocytosis buffer, resuspended in 4 ml

opsonophagocytosis buffer and counted in a hemocytometer. The cell concentration was adjusted to 5x108 cells/ml.

[0126] The anti-staphylococal IgGs and a control IgG (CR4374) were serially diluted in opsonophagocytosis buffer in a total
volume of 20 pl to obtain dilutions having an IgG concentration of 2.50 pg/ml, 1.20 pg/ml, 0.60 pg/ml, 0.30 pg/ml, 0.15 pg/ml,
0.075 pg/ml, 0.0375 pg/ml and 0.019 pg/ml. Opsonic activity of dilutions was measured in the OPA assay in a round bottom plate
that was blocked with 1% BSA in PBS. As a control, the assay was performed with no IgG. A 15 pl aliquot of a bacterial

suspension containing 5.4x108 cells was added to each well of the plate. When a bacterial suspension from S. aureus strain
Cowan or S. epidermidis was used, the IgG/bacterium suspension was first incubated for 30 minutes at 37°C while the plate was

horizontally shaking (1300 rpm) in a Heidolph titramax 1000. Next, 15 pl of the differentiated HL-60 cells (total: 75x103 cells) were
added to each well of the plate and the plate was incubated while shaking at 37°C for 30-45 minutes. The final volume in the well
was 50 pl. The reaction was stopped by adding 50 pl of wash buffer containing 4% v/v formaldehyde. The content in each well
was resuspended and transferred to polystyrene disposable tubes for flow cytometric analysis. The samples were stored in the
dark at 4°C until analyzation. The tubes were vortexed for 3 seconds before sampling in the flow cytometer. To control the
differentiation of the HL-60 cells the expression of the complement receptor CD11b was measured. Fc-receptors of differentiated
and non-differentiated cells were first blocked with rabbit IgG for 15 minutes on ice and the cells were subsequently labelled with
CD11bAPC (BD) for 15 minutes on ice. Cells were considered properly differentiated when the mean fluorescent intensity (MFI)
analyzed was at least between 10- to 100-fold higher compared to that of non-differentiated cells. Samples were assayed with a
FACSCalibur immunocytometry system (Becton Dickinson and Co., Paramus, N.J.) and were analyzed with CELLQuest software
(version 1.2 for Apple system 7.1; Becton Dickinson). 7,000 gated HL-60 granulocytes were analyzed per tube. FAM-SE was
excited at a wavelength of 488 nm and the FAM-SE fluorescence signal of gated viable HL-60 cells was measured for each
antibody dilution. IgGs were defined as positive in the phagocytic assay when concentration dependent phagocytosis could be
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observed greater or equal to two times that of the control IgG. IgGs CR2430, CR5132 and CR5133 demonstrated opsonic activity
against S. aureus strain Cowan in both the log (see Figure 1) and stationary growth phase (see Figure 2). The three IgGs where
more effective in enhancing phagocytic activity during the log phase of growth. IgGs CR5132 and CR5133 enhanced
phagocytosis of S. aureus strain SA125 compared to the negative control antibody (see Figure 3) and antibody CR5133
significantly enhanced phagocytic activity of the differentiated HL60 cells against S. epidermidis strain SE131, when compared to
the negative control antibody (see Figure 4).

Example 8

Breadth of staphylococci specific IgG1 binding activity

[0127] To determine the extent to which the targets of selected human anti-staphylococcal IgG1 antibodies were conserved on
staphylococci and other gram positive bacteria FACS assays were carried out on a extended panel of clinical bacterial isolates
essentially as described before for scFvs (see Table 15). From the assay was deducted that CR5132 and CR5133 bound to all
strains tested. CR5140 did bind all strains tested with the exception of S. hominis KV111, S. warneri KV112, S. warneri KV114, S.
epidermidis KV115, S. haemolyticus KV117, S. warneri vd65, S. warneri vd66, S. warneri vd732, S. hominis vd136, S. hominis
vd139, and S. hominis K136. CR6171 did bind all strains tested with the exception of S. epidermidis KV110, S. hominis KV111, S.
warneri KV112, S. saprophytocis KV113, S. warneri KV114, S. haemolyticus KV117, S. hominis KV118, S. haemolyticus K119, S.
warneri vd65, S. warneri vd66, S. warneri vd732, S. hominis vd136, S. hominis vd139, and S. hominis K136. Finally, CR6453 did
bind all strains tested with the exception of S. hominis vd136 and S. hominis K136.

[0128] In addition, using the same FACS based approach antibodies from the panel were demonstrated to bind to other gram-
positive bacteria. The antibodies CR5132 and CR6453 were shown to bind Listeria monocytogenes, Bacillus cereus and
Streptococcus group A and CR5132 also bound to Propionibacterium spp. The antibodies CR5133, CR5140 and CR6171 were
shown to bind Streptococcus group A and CR5140 was also shown to bind Enterococcus faecalis (data not shown).

Example 9

In vitro opsonic phagocytic activity of staphylococcal specific [gGs measured by opsonophagocytic killing assay (OPKA)

[0129] To better determine the functional activity of the antibody panel an opsonophagocytic assay was conducted to quantify
the killing activity of anti-staphylococcal human IgG1 against the Staphylococcus aureus strains 502, Mn8 and Newman and
Staphylococcus epidermidis strain M187. Freshly drawn human blood (10 to 30 ml) was mixed with an equal volume of dextran-
heparin buffer (4.5 g of dextran, Sigma Chemical, St. Louis; 28.4 mg of heparin sodium in 500 ml of distilled water), and the
mixture was incubated at 37°C for 1 hour. The upper layer containing the leukocytes was collected by centrifugation, and
hypotonic lysis of the remaining erythrocytes was accomplished by suspension of the cell pellet in 1% (w/v) NH4Cl. The leukocyte
population was subsequently washed in RPMI with 15% (v/v) fetal bovine serum. Trypan blue staining and counting in a
hemocytometer were used to determine the concentration of live leukocytes, and the final leukocyte concentration was adjusted
to 2x107 cells/ml. The phagocytosis assay was performed in duplicate with or without 100 pl of leukocyte suspension added to
100 pl of bacteria (concentration adjusted spectrophotometrically to 2x1 0o’ per ml and confirmed by viable counts), 100 pl of anti-
staphylococcal human IgG1 diluted in RPMI, and 100 pl of baby rabbit complement. The reaction mixture was incubated on a rotor
rack at 37°C for 90 minutes; samples were taken at time 0 and after 90 minutes, diluted in 1% Proteose Peptone (Difco
Laboratories, Detroit, Mich.), and plated onto tryptic soy agar plates. The killing activity (%) of the antibodies was calculated as
the mean number of CFU surviving in the sample containing leukocytes subtracted from the mean number of CFU surviving in the
sample without leukocytes, divided by the latter and amplified by 100. The killing activity of the anti-staphylococcal human IgG1
was tested at two concentrations 1250 and 12.5 ng/ml (see Table 16).

[0130] The results show that antibodies CR5132, CR5133, CR6446, CR6453, and CR6566 have more than 20% killing activity
against S. epidermidis strain M187, even at a low concentration of 12.5 ng/ml.

Example 10
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IgG1 competition assay

[0131] To establish wether antibodies in the panel competed for binding to the same target a competition ELISA was developed.
The S. epidermidis strain SE132 was streaked onto a blood agar plate and incubated overnight at 37°C. Colonies were scraped
from the plate using 5 ml of 50 mM carbonate buffer (8 volumes of 0.2 M NasCO3, 17 volumes of 0.2 M NaHCO3 and 75 volumes
of distilled water) and centrifuged for 3 minutes at 4000 rpm. The obtained pellet was resuspended in 500 pl of carbonate buffer,
centrifuged again and the pellet was resuspended in 500 pl carbonate buffer. Cell density was determined by measuring OD600

of a dilution series of the bacteria. The S. epidermidis strain was diluted to a density of 5x1 09 cells/ml and 100 ul (5x108 cells) per
well was coated overnight at 4°C on Nunc-Immuno Maxisorp F96 plates. After incubation, the wells were washed three times with
PBS and blocked for one hour at room temperature with 300 pl 2% (v/v) ELK in PBS per well. In separate tubes 25 pl of each
scFv-phage maxiprep (produced as above) diluted to subsaturating levels (as determined by ELISA above) was mixed with 25 pl
blocking buffer (4% (viv) ELK/PBS) and 50 pl of IgG1 supernatant diluted to 10 pg/ml in PBS and incubated for 20 minutes on ice.
After removing the blocking solution, 100 pl of the blocked phages and IgG1 mixture was added to each well and incubated for
one hour at room temperature. The wells were washed three times with PBS/0.01%(v/v) Tween and once with PBS. After washing,
100 pl of anti-M13 HRP (1:5000 in 2% (v/v) ELK in PBS) was added per well and incubated for 60 minutes at room temperature.
The wells were washed again and staining was visualized by adding 100 pl OPD-solution to each well. Reaction was stopped after
5-10 minutes by adding 50 pl 1 M HpSO4 to each well and OD measured at 492nm. The experiment was repeated twice with the
entire panel of antibodies and a control IgG1 CR4374. The results showed that the antibodies fell into five distinct groups. Group
A consisted of CR5132, CR5133, CR6187 and CR6453; Group B consisted of CR5140 and CR6171; Group C consisted of
CR6176; Group D consisted of CR6526; and Group E consisted of the rest of the panel CR6166, CR6193, CR6249, CR6273,
CR6403, CR6406, CR6410, CR6446, CR6450, CR6452, CR6464, CR6471, CR6516, CR6517, CR6528, CR6531, CR6533,
CR6536, CR6537, CR6538, CR6540, CR6544, CR6566, CR6625. The binding activity and functional activity of the antibodies
was consistent with the grouping.

Example 11

Target identification of IgG1 in group A

[0132] To determine the binding target of the panel antibodies, representatives of each of the groups determined above (within
each group the most potent antibody based on opsonic activity was chosen) was incubated with LTA extracted from S. aureusin a
solid phase ELISA (see Table 17). A solution of 1 pg/ml lipoteichoic acid (Sigma) in PBS was coated on wells overnight at room
temperature. Plates were washed once with PBS and blocked with 400 pl 2% (v/v) ELK in PBS. A serial dilution of each anti-
staphylococcal IgG1 supernatant and negative control supernatant CR4374 and positive control anti-LTA marine mAb 12248
(Abcam) was incubated per well for one hour at room temperature. Wells were washed five times with PBS and 100 pl of anti-
human HRP (1/2000) or antimouse HRP (1/2000) diluted in PBSE was added and incubated for one hour at room temperature.
Wells were visualized and read as above. The results clearly demonstrate that CR5133 from group A binds strongly to LTA. The
positive control murine monoclonal 12248 showed similar results. In contrast, none of the antibodies from the other groups nor
the negative control antibody showed significant reactivity with LTA. Antibodies CR5132 and CR6453 from Group A were
consistently shown to bind LTA, CR6187 however did not show binding reactivity to LTA (data not shown). This maybe due to a
lower affinity of CR6187 compared to the other antibodies in the group.

Example 12

In vitro opsonic phagocytic activity of staphylococcal specific IgGs against Staphylococcus epidermidis and
Staphylococcus aureus grown under different culture conditions and measured by opsonophagocytic killing assay
(OPKA)

[0133] To determine if the bacterial killing activity of the most potent and non-competitive opsonophagocytic anti-staphylococcal
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IgG1 antibodies identified above is affected by different bacterial growth conditions, the opsonophagocytic assay described above
was conducted against the Staphylococcus aureus strain Newman and Staphylococcus epidermidis strain RP62A grown in
different media and under different conditions. LBA is immune serum taken from an infected patient and served as a positive
control. The killing activity of the anti-staphylococcal human IgG1 was tested at five concentrations 10,000, 300, 10, 0.3, 0.01
ng/ml or -5, -6.5, -8, -9.5, -11 log [g/ml] against both staphylococcal strains either grown to mid logarithmic phase (Fig. 5A, B) or
to static phase (Fig. 5G, H) or in medium consisting of 1% glucose (Fig. 5C, D) or 100% human plasma (Fig. 5E, F).

[0134] The results show that the antibodies CR5133, CR6166, CR6171, CR6176 and CR6526 have robust opsonophagocytic
activity against the two staphylococcal strains under all the growth conditions tested. Importantly, they were significantly different
from the negative control antibody CR3009, which showed little or no activity. This suggests that the targets of the antibody panel
are stably expressed under a variety of bacterial growth conditions, a factor potentially important for therapeutic application where
the target bacteria may be present in nutrient poor conditions.

Example 13

In vivo protective activity of staphylococcal specific IgGs in a lethal Staphylococcus aureus challenge model

[0135] A bacterial titration experiment in mice is carried out to determine the optimal inoculation dose to produce 80%-100%

lethality. Animals are inoculated i.p. with S. aureus strains Mn8 at doses of 5x109 and 5x108. Animals are observed for 5 days and
survival is used as an endpoint. The dose that results in 0% survival after 5 days is chosen as the challenge dose for further
experiments.

[0136] Using the dose determined above for the bacterial inoculum, a set of challenge experiments is conducted to assess the
protective activity of the panel of Staphylococcal binding mAb (CR5133, CR6166, CR6171, CR6176 and CR6526) that have
demonstrated in vitro opsonic phagocytic activity. For each experiment, purified mAb's (one isotype control IgG1 and 5 test IgG1)
are injected i.p. (0.5-1 ml in PBS), at a dose of 15 mg/kg. 5 mAb are tested against S. aureus Mn8.

[0137] After 24 hours animals are inoculated i.p. with the S. aureus strain at the inoculation dose determined above. Immediately
prior to inoculation, a small amount of blood (~50-100 ml) is collected (using the tail cut method) to measure circulating antibody
levels. The blood is kept at room temperature between 30 min and 2 hours, to allow the blood to clot, then centrifuged at 4°C for
5 min. The serum is removed and stored at -20°C. A human IgG1 ELISA is performed on all blood samples prior to inoculation
and after sacrifice. Animals with no measurable antibody in their blood prior to inoculation are excluded from further analysis.

[0138] Mice are observed daily for five days and sacrificed when showing signs of severe distress. Survival is scored in each
group at the end of five days. To validate each experiment there must be less than 20% survival in the negative control IgG1
group. Further experiments are carried out in the model described above where the antibodies are titrated at half-log doses from
10 mg/kg to determine their protective potency in vivo.

Table 1: Human lambda chain variable region primers (sense).

Primer name Primer nucleotide sequence SEQID NO
HuVL1A-Back SEQ ID NO:51
5’ -CAGTCTGTGCTGACT
CAGCCACC-3’

HuVL1B-Back SEQ D NO:52
5-CAGTCTGTGYTGACG
CAGCCGCC-3
HuVL1C-Back SEQID NO:53
5-CAGTCTGTCGTGACG
CAGCCGCC-3
HuVL2B-Back SEQ D NO:54
5" -CAGTCTGCCCTGACT
CAGCC-3°
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5-GAAACGACACTCACG
CAGTCTCC-3"

Primer name Primer nucleotide sequence SEQID NO
HuVL3A-Back SEQID NO:55
5-1CCTATGWGCTGACT
CAGCCACC-3
HuVL3B-Back SEQID NO:56
5’-TCTTCTGAGCTGACT
CAGGACCC-3’

HuVL4B-Back SEQID NO:57
5-CAGCYTGTGCTGACT
CAATC-3’

HuVL5-Back SEQID NO:58
5’-CAGGCTGTGCTGACT
CAGCCGTC-3
HuVL6-Back SEQID NO:59
5-AATTTTATGCTGACT
CAGCCCCA-3’

HuVL7/8-Back SEQID NO:60
5’-CAGRCTGTGGTGACY
CAGGAGCC-3’

HuVL9-Back SEQID NO:61
5-CWGCCTGTGCTGACT
CAGCCMCC-3’

HuVL10-Back SEQID NO:62
5"-CAGGCAGGGCTGACT
CAG-3

Table 2: Human kappa chain variable region primers (sense).

Primer name Primer nucleotide sequence SEQID NO
HuVK1B-Back SEQID NO:63
5.

GACATCCAGWTGACCC
AGTCTCC-3
HuvK2-Back SEQID NO:64
5-GATGTTGTGATGACT
CAGTCTCC-3’

HuvK2B2 SEQID NO:65
5’-GATATTGTGATGACC
CAGACTCC-3
HuVK3B-Back SEQID NO:66
5-GAAATTGTGWTGACR
CAGTCTCC-3
HuVK5-Back SEQID NO:67
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Primer name

Primer nucleotide sequence

SEQID NO

HuVK6-Back

5’-GAAATTGTGCTGACTC

AGTCTCC-3"

SEQID NO:68

Table 3: Human kappa chain variable region primers extended with Sall restriction sites (sense), human kappa chain J-region
primers extended with Notl restriction sites (anti-sense), human lambda chain variable region primers extended with Sall restriction

sites (sense) and human lambda chain J-region primers extended with Notl restriction sites (anti-sense).

Primer name

Primer nucleotide sequence

SEQID NO

HuVK1B-Back-SAL

5’-TGAGCACACAGGTCG
ACGGACATCCAGWTGACC
CAGTCTCC-3’

SEQID NO:69

HuVK2-Back-SAL

5’-TGAGCACACAGGTCG
ACGGATGTTGTGATGACT
CAGTCTCC-3

SEQID NO:70

HuVK2B2-SAL

5-TGAGCACACAGGTCG
ACGGATATTGTGATGACC
CAGACTCC-3”

SEQID NO:71

HuVK3B-Back-SAL

5-TGAGCACACAGGTCG
ACGGAAATTGTGWTGACR
CAGTCTCC-3’

SEQID NO:72

HuVK5-Back-SAL

5’-TGAGCACACAGGTCGACG
GAAACGACACTCACGCAGTCT
CC-3

SEQID NO:73

HuVK6-Back-SAL

5’-TGAGCACACAGGTCG
ACGGAAATTGTGCTGACT
CAGTCTCC-3’

SEQID NO:74

HuJK1-FOR-NOT

5’-GAGTCATTCTCGACTTGC
GGCCGCACGTTTGATTTCCAC
CTTGGTCCC-3’

SEQID NO:75

HuJK2-FOR-NOT

5-GAGTCATTCTCGACT
TGCGGCCGCACGTTTGAT
CTCCAGCTTGGTCCC-3’

SEQID NO:76

HuJK3-FOR-NOT

5-GAGTCATTCTCGACTTG¢
GGCCGCACGTTTGATATCC,
TTTGGTCCC-3’

SEQID NO:77
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Primer name

Primer nucleotide sequence

SEQID NO

HuJK4-FOR-NOT

5-GAGTCATTCTCGACT
TGCGGCCGACGTTTGAT
CTCCACCTTGGTCCC-3’

SEQID NO:78

HuJK5-FOR-NOT

5’-GAGTCATTCTCGACTTGC
GGCCGCACGTTTAATCTCCAG
TCGTGTCCC-3’

SEQID NO:79

HuVL1A-Back-SAL

5’-TGAGCACACAGGTCGACG
CAGTCTGTGCTGACTCAGCCA
CC-3’

SEQID NO:80

HuVL1B-Back-SAL

5’-TGAGCACACAGGTCGACG
CAGTCTGTGYTGACGCAGCCG
CcC-3

SEQID NO:81

HuVL1C-Back-SAL

5’-TGAGCACACAGGTCGACG
CAGTCTGTCGTGACGCAGCCG
cC-¥

SEQID NO:82

HuVL2B-Back-SAL

5"-TGAGCACACAGGTCGACG
CAGTCTGCCCTGACTCAGCC-
3

SEQID NO:83

HuVL3A-Back-SAL

5-TGAGCACACAGGTCGACG
TCCTATGWGCTGACTCAGCCA
CC-3

SEQID NO:84

HuVL3B-Back-SAL

5*-TGAGCACACAGGTCGACG

SEQID NO:85

TCTTCTGAGCTGACTCAGGAC
cC-¥

HuVL4B-Back-SAL

5’ -TGAGCACACAGGTCGACG

CAGCYTGTGCTGACTCAATC-
3

SEQID NO:86

HuVL5-Back-SAL

5’-TGAGCACACAGGTCGACG
CAGGCTGTGCTGACTCAGCCG
TC-3

SEQID NO:87
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Primer name

Primer nucleotide sequence

SEQID NO

HuVL6-Back-SAL

5’-TGAGCACACAGGTCGACG
AATTTTATGCTGACTCAGCCC
CA-3

SEQID NO:88

HuVL7/8-Back-SAL

5’-TGAGCACACAGGTCGACG
CAGRCTGTGGTGACYCAGGAG
CC-3

SEQID NO:89

HuVL9-Back-SAL

5’-TGAGCACACAGGTCGACG
CWGCCTGTGCTGACTCAGCCM
CC-3

SEQID NO:90

HuVL10-Back-SAL

5’-TGAGCACACAGGTCGACG
CAGGCAGGGCTGACTCAG-3’

SEQID NO:91

HuJL1-FOR-NOT

5-GAGTCATTCTCGACTTGC
GGCCGCACCTAGGACGGTGAC
CTTGGTCCC-3’

SEQID NO:92

HuJL2/3-FOR-NOT

5-GAGTCATTCTCGACTTGC
GGCCGCACCTAGGACGGTCAG
CTTGGTCCC-3’

SEQID NO:93

HuJL7-FOR-NOT

5"-GAGTCATTCTCGACTTGC
GGCCGCACCGAGGACGGTCAG
CTGGGTGCC-3

SEQID NO:94

Table 4: Percentage of the different light chain products in the final mixture, based on concentrations determined by agarose gel

analysis.
Sense primer Antisense primer Product Percentage

HuJL1-FOR-NOT L1J1 4.20%

A B BaeSAL Y ™ HuL 213 FORNOT L1J2 8.40%
HuJL7-FOR-NOT L1J3 1.40%

HuJL1-FOR-NOT L2J1 3.00%

HuVL2B-Back-SAL HuJL2/3-FOR-NOT L2J2 6.00%
HuJL7-FOR-NOT L2J3 1.00%

HuJL1-FOR-NOT L3J1 3.00%

HuVL3A-Back-SAL HuJL2/3-FOR-NOT L3J2 6.00%
HuJL7-FOR-NOT L3J3 1.00%

HuJL1-FOR-NOT L4J1 0.30%

HuVL3B-Back-SAL HuJL2/3-FOR-NOT L4J2 0.60%
HuJL7-FOR-NOT L4J3 0.10%

HuJL1-FOR-NOT L5J1 0.30%

HuVL4B-Back-SAL HuJL2/3-FOR-NOT L5J2 0.60%
HuJL7-FOR-NOT L5J3 0.10%
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Sense primer Antisense primer Product i Percentage
HuJL1-FOR-NOT L6J1 0.30%
HuVL5-Back-SAL HuJL2/3-FOR-NOT L6J2 0.60%
HuJL7-FOR-NOT L6J3 0.10%
HuJL1-FOR-NOT L7J1 0.30%
HuVL6-Back-SAL HuJL2/3-FOR-NOT L7J2 0.60%
HuJL7-FOR-NOT L7J3 0.10%
HuJL1-FOR-NOT L8J1 0.30%
HuVL7/8-Back-SAL HuJL2/3-FOR-NOT L8J2 0.60%
HuJL7-FOR-NOT L8J3 0.10%
HuVL9-Back-SAL + HuVL10-Back-SAL HuLTFORNOT Lo 0.30%
HuJL2/3-FOR-NOT L9J2 0.60%
HuJL7-FOR-NOT L9J3 0.10%
HuJK1-FOR-NOT K1J1 7.50%
HuJK2-FOR-NOT K1J2 7.50%
HuVK1B-Back-SAL HuJK3-FOR-NOT K1J3 3.00%
HuJK4-FOR-NOT K1J4 7.50%
HuJK5-FOR-NOT K1J5 4.50%
HuJK1-FOR-NOT K2J1 1.00%
HuJK2-FOR-NOT K2J2 1.00%
HuVK2-Back-SAL HuJK3-FOR-NOT K2J3 0.40%
HuJK4-FOR-NOT K2J4 1.00%
HuJK5-FOR-NOT K2J5 0.60%
HuJK1-FOR-NOT K3J1 0.25%
HuJK2-FOR-NOT K3J2 0.25%
HuvK2B2-SAL HuJK3-FOR-NOT K3J3 0.10%
HuJK4-FOR-NOT K3J4 0.25%
HuJK5-FOR-NOT K3J5 0.15%
HuJK1-FOR-NOT K4J1 4.75%
HuJK2-FOR-NOT K4J2 4.75%
HuVK3B-Back-SAL HuJK3-FOR-NOT K4J3 1.90%
HuJK4-FOR-NOT K4J4 4.75%
HuJK5-FOR-NOT K4J5 2.85%
HuJK1-FOR-NOT K5J1 0.25%
HuJK2-FOR-NOT K5J2 0.25%
HuVK5-Back-SAL HuJK3-FOR-NOT K5J3 0.10%
HuJK4-FOR-NOT K5J4 0.25%
HuJK5-FOR-NOT K5J5 0.15%
HuJK1-FOR-NOT K6J1 1.25%
HuJK2-FOR-NOT K6J2 1.25%
HuVK6-Back-SAL HuJK3-FOR-NOT K6J3 0.50%
HuJK4-FOR-NOT K6J4 1.25%
HuJK5-FOR-NOT K6J5 0.75%

Table 5: Human IgG heavy chain variable region primers (sense).
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Primer name Primer nucleotide sequence SEQID NO
HuVH1B/7 A-Back SEQ ID NO:95
5"-CAGRTGCAGCTGGTG
CARTCTGG-3’
HuVH1C-Back SEQ ID NO:96
5"-SAGGTCCAGCTGGTR
CAGTCTGG-3’
HuVH2B-Back SEQ ID NO:97
5"-CAGRTCACCTTGAAG
GAGTCTGG-3’
HuVH3A-Back SEQ ID NO:98
5"-GAGGTGCAGCTGGTG
GAG-3'
HuVH3C-Back SEQ ID NO:99
5-GAGGTGCAGCTGGTG
GAGWCYGG-3’
HuVH4B-Back SEQID NO:100
5’-CAGGTGCAGCTACAG
CAGTGGGG-3
HuVH4C-Back SEQID NO:101
5"-CAGSTGCAGCTGCAG
GAGTCSGG-3’
HuVH6A-Back SEQID NO:102
5"-CAGGTACAGCTGCAG
CAGTCAGG-3

Table 6: Human IgG heavy chain variable region primers extended with Sfil/Ncol restriction sites (sense) and human IgG heavy
chain J-region primers extended with Xhol/BstEll restriction sites (anti-sense).

Primer name Primer nucleotide sequence SEQID NO

HuVH1B/7A-Back-Sfi SEQID NO:103
5-GTCCTCGCAACTGCG

GCCCAGCCGGCCATGGCC
CAGRTGCAGCTGGTGCAR
TCTGG-3'

HuVH1C-Back-Sfi SEQID NO:104
5-GTCCTCGCAACTGCG

GCCCAGCCGGCCATGGCC

SAGGTCCAGCTGGTRCAG
TCTGG-3'

HuVH2B-Back-Sfi SEQID NO:105
5-GTCCTCGCAACTGCG

GCCCAGCCGGCCATGGCC
CAGRTCACCTTGAAGGAG
TCTGG-3'
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Primer name

Primer nucleotide sequence

SEQID NO

HuVH3A-Back-Sfi

5-GTCCTCGCAACTGCGGCC
CAGCCGGCCATGGCCGAGGTG
CAGCTGGTGGAG-3'

SEQID NO:106

HuVH3C-Back-Sfi

5-GTCCTCGCAACTGCG
GCCCAGCCGGCCATGGCC
GAGGTGCAGCTGGTGGAG
WCYGG-3'

SEQID NO:107

HuVH4B-Back-Sfi

5-GTCCTCGCAACTGCG
GCCCAGCCGGCCATGGCC
CAGGTGCAGCTACAGCAG
TGGGG-3'

SEQID NO:108

HuVH4C-Back-Sfi

5-GTCCTCGCAACTGCGGCC
CAGCCGGCCATGGCCCAGSTG
CAGCTGCAGGAGTCSGG-3'

SEQID NO:109

HuVHBA-Back-Sfi

5-GTCCTCGCAACTGCG
GCCCAGCCGGCCATGGCC
CAGGTACAGCTGCAGCAG
TCAGG-3'

SEQID NO:110

HuJH1/2-FOR-XholB

5’-GAGTCATTCTCGACTCGA
GACRGTGACCAGGGTGCC-3"

SEQID NO:111

HuJH3-FOR-Xho

5’-GAGTCATTCTCGACT
CGAGACGGTGACCATTGT
CCce-3

SEQID NO:112

HuJH4/5-FOR-Xho

5’-GAGTCATTCTCGACT
CGAGACGGTGACCAGGGT

SEQID NO:113

TCC-3

HuJHG-FOR-Xho

5'-GAGTCATTCTCGACTCGA
GACGGTGACCGTGGTCCC-3’

SEQID NO:114

Table 7: Percentage of the different heavy chain products in the final mixture.

Sense primer

Antisense primer

Product

Percentage

HuJH1/2-FOR-XholB

H1J1

2.5%

HuVH1B/7 A-Back-Sfi + HuVH1C-Back-Sfi

HuJH3-FOR-Xho

H1J2

2.5%

HuJH4/5-FOR-Xho

H1J3

15.0%

HuJHG6-FOR-Xho

H1J4

5.0%
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Sense primer Antisense primer Product Percentage

HuJH1/2-FOR-XholB H2J1 0.2%

HuVH2B-Back-Sfi HuJH3-FOR-Xho H2J2 0.2%

HuJH4/5-FOR-Xho H2J3 1.2%

HuJH6-FOR-Xho H2J4 0.4%

HuJH1/2-FOR-XholB H3J1 2.5%

HuVH3A-Back-Sfi HuJH3-FOR-Xho H3J2 2.5%
HuJH4/5-FOR-Xho H3J3 15.0%

HuJH6-FOR-Xho H3J4 5.0%

HuJH1/2-FOR-XholB H4J1 2.5%

HuVH3C-Back-Sfi HuJH3-FOR-Xho H4J2 2.5%
HuJH4/5-FOR-Xho H4J3 15.0%

HuJH6-FOR-Xho H4J4 5.0%

HuJH1/2-FOR-XholB H5J1 0.2%

HuVH4B-Back-Sfi HuJH3-FOR-Xho H5J2 0.2%

HuJH4/5-FOR-Xho H5J3 1.2%

HuJH6-FOR-Xho H5J4 0.4%

HuJH1/2-FOR-XholB HE6J1 2.0%

HuVH4C-Back-Sfi HuJH3-FOR-Xho H6J2 2.0%
HuJH4/5-FOR-Xho H6J3 12.0%

HuJH6-FOR-Xho H6J4 4.0%

HuJH1/2-FOR-XholB H7J1 0.1%

HuVH6A-Back-Sfi HuJH3-FOR-Xho H7J2 0.1%

HuJH4/5-FOR-Xho H7J3 0.6%

HuJH6-FOR-Xho H7J4 0.2%

Table 8: staphylococcal clinical isolates used for selection and screening of anti-staphylococcal single-chain (scFv) phage
antibodies.

D Strain Hospital Code Site of Isolation
Cowan S. aureus NA NA
SA099 S. aureus D3 Anterior Nares
SA100 S. aureus D8 Anterior Nares
SA101 S. aureus D13 Anterior Nares
SA102 S. aureus D15 Anterior Nares
SA103 S. aureus D16 Anterior Nares
SA104 S. aureus D17 Anterior Nares
SA105 S. aureus D18 Anterior Nares
SA108 S. aureus D20 Anterior Nares
SA109 S. aureus D21 Anterior Nares
SA110 S. aureus D23 Anterior Nares
SA111 S. aureus D26 Anterior Nares
SA112 S. aureus D34 Anterior Nares
SA113 S. aureus D43 Anterior Nares
SA114 S. aureus D44 Anterior Nares
SA115 S. aureus Kv2 Renal Dialysis
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ID Strain Hospital Code Site of Isolation
SA116 S. aureus Kv3 Renal Dialysis
SA117 S. aureus Kv5 Blood
SA118 S. aureus Kvb Blood
SA119 S. aureus Kv7 Blood
SA120 S. aureus Kv8 Wound
SA121 S. aureus Kvo Wound
SA122 S. aureus Kv11 Wound
SA123 S. aureus Kv24 CSF
SA124 S. aureus Kv25 CSF
SA125 S. aureus Kv27 Lung Pleura
SA126 S. aureus Kv28 Lung Pleura
SA127 S. aureus Kv30 Pericardiac
SA128 S. aureus Kv31 Joint
SA129 S. aureus Kv32 Joint
SE130 S. epidermidis 1587/29 Blood
SE131 S. epidermidis 1688/35 Blood
SE132 S. epidermidis 1724/42 Blood
SE133 S. epidermidis 1587 (Kv110) Unknown
SE134 S. epidermidis V48 (Kv115) Unknown
SE135 S. epidermidis 354 (Kv118) Unknown
SE136 S. epidermidis V16 Renal Dialysis
SE137 S. epidermidis V29 Renal Dialysis
SE138 S. epidermidis V33 Renal Dialysis
SE139 S. epidermidis V65 Renal Dialysis
SE140 S. epidermidis V75 Renal Dialysis

Table 9: Staphylococcal specific binding activity of single-chain (scFv) phage antibodies as measured by FACS.

Name phage antibody

Staphylococcal strains (% positive)

Cowan §{ SA102 § SA103 § SA120 { SA124 { SA125 § SE130 { SA131 | SA132
$C02-430 89.0 ND 30.0 130 ND ND ND ND ND
SC05-132 219 ND 82.7 86.5 ND 84.2 ND ND ND
SC05-133 48.2 ND 779 834 ND 76.2 ND ND ND
sc06-166 31.2 514 48.1 ND 58.4 59.0 220 53.3 432
sc06-171 32.1 69.7 67.4 ND 7.7 7.2 50 39.3 29.2
sc06-176 30.1 1.7 30.1 ND 20.9 27.2 1.9 276 15.1
sc06-187 245 725 65.5 ND 67.8 63.8 36.6 314 43.7
sc06-193 12.0 277 37.2 ND 50.3 56.2 29 17.0 89
sc06-249 104 ND ND ND ND ND ND ND 76
sc06-273 5.1 10.1 33.2 ND 36.9 440 22 124 8.0
sc06-389 7.3 129 35.7 ND 46.4 442 3.0 144 23
sc06-403 6.3 8.8 7.7 ND 104 1.5 0.7 54 27
sc06-406 6.8 14.7 28.5 ND 36.7 48.3 5.3 144 8.0
sc06-410 13.3 ND ND ND ND ND ND ND 8.1
sc06-446 9.5 16.9 14.6 ND 14.3 26.8 1.0 7.3 20
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Name phage antibody Staphylococcal strains (% positive)
Cowan { SA102 { SA103 { SA120 { SA124 | SA125 | SE130 | SA131 { SA132
sc06-450 46.7 61.1 58.4 ND 63.9 55.1 1.3 14.0 6.4
sc06-452 9.6 ND ND ND ND ND 1.2 18.5 25
sic06-453 41.0 26.2 336 ND 56.7 59.3 36.0 558 42.0
sc06-464 204 33.2 19.6 ND 452 47.2 6.2 25.7 7.2
sc06-471 2.1 53.5 46.0 ND 64.4 62.8 04 10.7 1.0
sc06-516 12.2 ND ND ND ND ND 3.7 22.3 10.0
sc06-517 26.5 216 17.7 ND 244 24.9 124 14.3 13.8
sc06-526 8.5 8.1 34 ND 15.7 16.3 3.6 6.7 6.3
sc06-528 29.9 19.6 10.1 ND 31.3 28.4 15.5 176 243
sc06-531 104 10.2 10.2 ND 15.6 12.0 0.8 5.3 1.7
sc06-533 15.7 3.9 8.6 ND 15.8 8.3 ND 6.0 0.8
sc06-536 14.5 9.8 12.6 ND 20.1 10.9 2.0 7.5 3.1
sc06-537 38.0 5.5 10.0 ND 9.2 224 2.6 23.5 8.3
sc06-538 14.3 6.2 9.6 ND 7.9 16.4 0.4 9.1 2.1
sc06-540 9.3 7.3 10.5 ND 22.7 234 0.6 6.4 1.7
sc06-544 22.6 8.5 12.1 ND 76 17.2 1.6 13.8 117
sc06-566 8.00 135 226 ND 371 394 1.0 134 1.7
sc06-625 9.00 8.00 154 ND 214 242 0.9 8.00 1.9
Neg. Ctrl 13.2 1.5 25 ND 58 20.8 0.9 14 0.5
ND not determined

Table 10: Non-specific binding activity of staphylococci reactive single-chain (scFv) phage antibodies measured by ELISA at
492nm.

Negative controls
Name phage antibody ELISA (OD492nm)
BSA (1%) FBS (5%) ELK (2%)

SC02-430 0.04 0.04 0.05
SC05-132 0.04 0.04 0.04
SC05-133 0.04 0.04 0.04

No phage antibody 0.04 0.04 0.04
Negative control 0.04 0.06 0.16

Table 11: Data of the Staphylococcus specific single-chain Fvs.

Name scFv § SEQID NO of nucl. sequence { SEQID NO of amino acid sequence*{ VH-locus VL-locus
SC02-430 19 20 (Vh 1-118; V1 134-242) VH4 (4-31) § VI2(2b2)
SC05-132 21 22 (Vh 1-118; VI 135-242) VH3 (3-07) VkI(L12)
SC05-133 23 24 (Vh 1-120; VI 137-244) VH3 (3-11) { VK (A27)

* between brackets the amino acids making up the heavy chain variable region (VH) and the light chain variable
region (VL) is shown

Table 12: Data of the CDR regions of the Staphylococcus specific single-chain Fvs.

Name scFv | HCDR1 (SEQ | HCDR2 (SEQ | HCDR3 (SEQ | LCDR1 (SEQ | LCDR2 (SEQ | LCDR3 (SEQ
ID NO:) ID NO:) ID NO:) ID NO:) ID NO:) ID NO:)
SC02-430 1 2 3 4 5 6
SC05-132 7 8 9 10 11 12
SC05-133 13 14 15 16 17 18

Table 13: Data of the Staphylococcus specific IgGs.
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Name IgG§ SEQID NO of nucl. SEQ ID NO of amino acid SEQID NO of nucl. § SEQ ID NO of amino acid
sequence heavychainj sequence* heavy chain sequence light chain sequence* light chain
CR2430 25 26 (Vh 1-118) 31 32 (V11-109)
CR5132 27 28 (Vh 1-118) 33 34 (VI1-110)
CR5133 29 30 (Vh 1-120) 35 36 (VI1-110)
* between brackets the amino acids making up the heavy chain variable region (VH) and the light chain variable
region (VL) is shown
Table 14: Staphylococcal specific binding activity of IgG1 molecules as measured by FACS.
) Staphylococcal strains (MFI)
Name phage antibody
Cowan | SA102 { SA103 SA124 { SA125 § SE130 § SA131 § SA132
CR2430 2814 ND ND ND ND ND ND ND
CR5132 192.4 9.7 9.3 20.1 13.7 2225 141.5 128.5
CR5133 285.8 ND ND ND ND 2299 203.3 2526
Neg. Ctrl 3.6 3.2 3.0 3.3 35 25 3.1 2.7
ND not determined
Table 15: Staphylococcal binding activity of IgG1 antibodies as measured by FACS.
IgG1 binding activity (MFI)
Strain Isolation site/ resistance § Name Ctrl { CR5132 § CR5133 § CR5140 { CR6171 { C6453
S. aureus CAPD/ND KVO01 4.05 1064 850 756 2 564
S. aureus CAPD/ND KV02 }{16.63 919 558 433 147 552
S. aureus CAPD/ND KV03 36.3 949 583 358 164 668
S. aureus CAPD/ND KV04 §11647§ 1123 629 546 197 752
S. aureus Blood/ND KV05 §12.33 564 652 447 1342 525
S. aureus Blood/ND KV06 § 10.41 634 526 386 142.2 439
S. aureus Blood/ND KV07 §21.04 881 705 441 168.4 614
S. aureus Wound/ND KV09 {23.83 754 483 305 1347 515
S. aureus Wound/ND KV11 16.12 363 280 226 106.7 362
S. aureus Wound/ND KV12 §27.55 571 381 224 1274 457
S. aureus Blood/ND KV13 §23.19 576 403 278 141.8 503
S. aureus NA/ND Newman § 8.01 655 430 384 153.1 387
S. aureus CAPD/ND KV15 22.1 674 311 232 99.8 481
S. aureus CAPD/ND KV16 9.09 458 291 248 97.9 334
S. aureus CAPD/ND KV17 84 226 1845 161.1 574 154.5
S. aureus CAPD/ND KV18 § 13.91 269 203 166.2 62.4 158.7
S. aureus Blood/ND KV19 2.66 190.9 194.6 203 446 83.3
S. aureus Blood/ND KV20 5.12 311 298 251 64.9 95
S. aureus Blood/ND KVv21 3.67 353 266 290 739 140
S. aureus Liquor/ND Kv24 4.28 320.2 242 223 69.9 102
S. aureus Liquor/ND KV25 3.37 269 219 188.5 53.3 105.5
S. aureus Liquor/ND Kv26 §10.03 217 183.7 162.9 386 86.4
S. aureus Pleura/ND Kv27 4.03 348 235 239 529 129.4
S. aureus Pleura/ND Kv28 6.98 { 2174 184.6 203 46.7 741
S. aureus Pleura/ND KV29 2.99 1834 182.6 147.9 385 110.2
S. aureus Pericard/ND KV30 3.55 357 358 372 7.7 152.1
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IgG1 binding activity (MFI)
Strain Isolation site/ resistance{ Name Ctrl § CR5132 { CR5133 § CR5140 { CR6171 § C6453
S. aureus Joint/ND KV31 4.89 200 192.3 178.7 38.1 106.5
S. aureus Joint/ND KV33 5.88 222 232 177 58.5 1744
S. aureus Wound/ND KV34 7.45 286 199 160.8 59.6 183.5
S. aureus Wound/ND KV35 4.02 237 213 232 70.2 190.9
S. aureus Wound/ND KV36 3.44 285 247 229 764 218
S. aureus Wound/ND Kv37 4.05 217 215 212 426 1255
S. aureus ND/MRSA KV38 6.1 920 642 192.3 204 683
S. aureus ND/MRSA KV39 6.06 953 657 615 173 604
S. aureus ND/MRSA KV41 6.8 1038 854 732 226 739
S. aureus ND/MRSA Kv42 12.41 1340 950 678 221 973
S. aureus ND/MRSA Kv43 5.55 1084 711 480 1296 772
S. aureus Enterotoxin-/ND KV46 1838y 1144 607 247 79 776
S. aureus enterotoxin-/ND Kv47 8.58 809 513 353 102.1 436
S. aureus Blood pediatric /ND Kv48 5.29 306 271 210 34.5 153
S. aureus Blood pediatric /ND KVv49 6.53 747 562 522 99.7 388
S. aureus Blood pediatric /ND KV50 15.86 939 539 397 117.8 864
S. aureus Blood pediatric /ND KV51 10.25 818 680 510 111.9 410
S. aureus NA/ND MW2 9.15 1080 1021 774 210 818
S. aureus NA/ND COL 19.62 471 542 192 61.7 339
S.epidermi-dis NA/ND KV110 | 9.01 438 1221 499 7.04 1210
S.homilis NA/ND KV111 4.57 16.91 39.1 411 4.01 1343
S.wamern NA/ND Kv112 | 2.95 126.4 1.7 544 4.39 105.6
S.saprof. NA/ND KV113 { 6.35 186.2 17.34 136.6 9.16 118.8
S.vameri NA/ND KvV114 { 8.67 292 303 8.63 9.17 1134
S.epidermi-dis NA/ND KV115 {1258 886 1577 11.76 90.2 369
S.haemolyti-cus NA/ND KV117 { 7.23 111.8 79.5 9.89 6.44 799
S.hominis NA/ND KV118 11 1334 2085 97.8 9.02 1750
S.haemolyti-cus NA/ND K119 16.71 816 888 103.9 11.71 371
S.vameri NA/ND vd65 8.24 419 192.2 5.08 478 734
S.vameri NA/ND vd66 5.77 237 104.9 6.23 5.57 80.5
S.wameri NA/ND vd732 7.82 285 289 7.62 4.32 100.6
S.wamerni NA/ND K706 4.21 214 225 14.62 10.3 68.7
S.homilis NA/ND vd136 4.54 254 815 7.37 413 6.4
S.homilis NA/ND vd139 5.64 90.3 211 547 4.4 133.7
S.homilis NA/ND K136 6.48 253 842 10.57 6.83 6.02
Table 16: Staphylococcal killing activity of IgG1 antibodies as measured by OPKA.
Mean staphylococcal killing activity (%)
Strain 502 Mn8 Newman M187
[ng/ml] 1250 125 1250 125 1250 125 1250 12,5
IgG1 antibody
CR5132 83.9 43.2 85.0 37.3 704 47.5 80.9 64.0
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Mean staphylococcal killing activity (%)

Strain 502 Mn8 Newman M187
CR5133 921 62.5 84.5 46.4 724 53.1 78.1 54.9
CR6166 716 351 521 55 64.8 351 19.3 3.3
CR6171 81.9 40.1 88.8 52.7 62.8 39.9 290 14.7
CR6176 784 38.2 70.7 31.9 74.3 558 319 11.0
CR6187 78.1 47 1 70.3 39.0 47.3 247 5.9 3.7
CR6193 61.0 376 811 441 61.5 28.5 6.0 -0.8
CR6249 82.2 30.3 904 46.5 516 26.4 4.0 1.2
CR6273 91.5 58.2 64.0 9.1 58.8 39.9 14.8 4.7

C6403 85.4 359 62.1 21.7 59.8 356 227 76
CR6406 84.0 51.3 78.5 358 58.0 26.1 30.3 141

C6410 81.9 46.9 56.6 244 541 276 48.6 184
CR6446 69.5 41.3 54.6 33.6 64.1 41.2 59.1 48.6
CR6450 76.3 21.9 67.0 28.4 60.6 354 2.0 0.7
CR6452 83.9 306 916 41.3 57.5 36.0 79 2.6

C6453 85.9 46.0 67.0 21.0 741 49.7 83.2 57.5
CR6464 85.9 36.7 555 114 57.2 30.7 6.8 14
CR6471 96.0 68.2 442 7.1 62.6 34.7 8.0 0.0
CR6516 85.9 494 68.1 36.1 59.9 23.2 8.5 3.9
CR6517 794 36.1 59.8 184 54.8 215 5.8 5.1
CR6526 88.8 55.3 511 16.7 56.5 23.7 35.2 9.4
CR6528 89.6 47.0 49.0 16.4 55.7 27.0 6.4 1.8
CR6531 775 356 61.2 37.5 62.1 23.0 79 0.7
CR6533 736 384 53.6 28.9 67.2 378 7.1 3.3
CR6536 91.1 59.6 46.3 17.5 69.1 48.3 46 -1.4
CR6537 70.3 289 69.1 215 60.4 23.3 2.5 3.9
CR6538 64.9 226 63.9 15.2 66.3 352 3.3 2.0
CR6540 92.6 53.0 63.9 16.4 61.1 38.2 8.9 4.4
CR6544 79.8 28.8 59.3 225 62.3 254 3.2 20
CR6566 20.9 14.2 21.3 8.7 6.3 -1.6 54.3 304
CR6625 20.2 9.7 8.6 0.8 51.0 23.3 43.8 19.1
Neg. Ctrl ND ND ND ND 4.0 ND 45 0.0

Table 17: LTA binding activity of IgG1 antibodies as measured by ELISA.
ELISA binding to LTA (OD492nm)

IgG1 10 3 1 0.3 0.1 0.03 0.01
CR5133 3.3 2.58 2.093 1.429 0.631 0.356 0171
CR6166 0.052 0.051 0.051 0.049 0.054 0.052 0.049
CR6171 0.133 0.127 0.121 0.116 0.091 0.073 0.065
CR6176 0.048 0.053 0.05 0.046 0.046 0.062 0.111
CR6526 0.049 0.053 0.05 0.049 0.048 0.053 0.052

C4374 0.093 0.099 0.084 0.073 0.07 0.07 0.069
12248 2.574 2.297 2.054 1.457 0.799 0.402 0.26
PBS 0.113 0.124 0.098 0.094 0.09 0.108 0.094
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SEQUENCE LISTING

[0140]

<110> Crucell Holland B.V.
Throsby, Mark

Geuijen, Cecilia Anna Wilhelmina
De Kruif, Cornelis Adriaan

<120> Human binding molecules having killing activity against staphylococci and uses thereof
<130> 0143 WO 00 ORD

<160> 235

<170> Patentin version 3.1

<210> 1

<<211>7

<212> PRT

<213> Homo sapiens

<400> 1

Ser Gly Gly Tyr Tyr Trp Ser
1 5

<210>2

<211> 16

<212> PRT

43
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<213> Homo sapiens

<400> 2

?yr Ils Tyr Tyr Eer Gly Ser Thr Tyr ?gr Asn Ser Ser Leu %gs Ser
<210>3

<211>8

<212> PRT

<213> Homo sapiens

<400> 3

Th~ Val Met Asn Ser Phe Phe Asp
1 5

<210>4

<211> 14

<212> PRT

<213> Homo sapiens

<400> 4

Thr Gly Th~ Se~ Ser Asp Val Gly 3e~ Tyr Asn Teu Val Ser
1 5 10

<210>5

<<11>7

<212> PRT

<213> Homo sapiens

<400> 5

Clu Val Ser Lys Arg Pro Ser
1

<210>6

<211>9

<212> PRT

<213> Homo sapiens

<400> 6

?ys Ser Tyr Ala gly Ser Ser Trp Val
<210>7

<211>5

<212> PRT

<213> Homo sapiens

<400>7

Asn Ty~ T-p Met Thr

1 5
<210>8

<211>17

<212> PRT

<213> Homo sapiens

<400>8
BAsn Ile Asn Arg Asp Cly Ser Asp Lys Tyr dis Val Asp Ser Val Glu
1 5 10 15

Gly

<210>9

<211> 11

<212> PRT

<213> Homo sapiens

<400> 9
Gly Gly Arg Thr Thr Ser Trp Tyr Trp Arg Asn
1 5 10

44
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<210>10

<211> 11

<212> PRT

<213> Homo sapiens

<400> 10

Arg Ala Ser Gln Ser Ile Ser Ser Trp Leu Rla
1 5 10
<210> 11

<<11>7

<212> PRT

<213> Homo sapiens

<400> 11

Tys Ala Ser Ser Teu Glu Ser
1 5

<210> 12

<211>9

<212> PRT

<213> Homo sapiens

<400> 12
Gln CGlan Tyr Asn Ser Tyr Pro Leu Thr

1 5
<210>13

<211>5

<212> PRT

<213> Homo sapiens

<400> 13

Asp Ty~ Tyr Met Thr

1 5
<210> 14

<211>17

<212> PRT

<213> Homo sapiens

<400> 14
His Ile Ser Gly Ser Gly Ser Thr Ile Tyr Tyr Rla Asp Ser Val Arg
5 10 15

1
Gly

<210> 15
<211> 11
<212> PRT
<213> Homo sapiens

<400> 15
Gly Gly Arg Ala Thr Ser Tyr Ty~ Trp Val His
1 5 10

<210> 16

<211> 11

<212> PRT

<213> Homo sapiens

<400> 16

Arg Ala Sex Cla Ser Val Ser Cly Tyr Leu Cly
1 5 10
<210>17

<11>7

<212> PRT

<213> Homo sapiens

45
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<400> 17

Gly Ala Ser Ser Arg Ala Thr
1 5

<210> 18

<211>9

<212> PRT

<213> Homo sapiens

<400> 18

Gln CGla Tyr CGly Ser Ser Pro Leu Thr
1 5

<210>19

<211>726

<212> DNA

<213> Artificial sequence

<220>

<223> SC02-430

<400> 1%

taggtgcage tgcaggagtc gggeccagga ctggtgaage cttcacagac cctgtcecte 60
acctgcactyg tectetggtgg ctecatcage agtggtggtt actactggag ctyggatcegg 120
cagcecceag ggaagggact ggagtggatt gggtacatet attacagtgg gageacctac 180
tacaactcgt ccctcaagag tcgagttacce atatcagtag acacgtctaa gaaccagtte 240
tccectgaage tgagetectgt gactgccgeg gacacggcocg tgtattactg tgcaaagacg 200
gttatgaatt cgttctttga ctggggccaa ggtacectgy tcaccgtcecte gagtggtgga 360

ggcggtteag goggaggtgg ctetggeggt ggcggatcgg aaattgaget cacgcagecyg 420

ccctecgtgt ctgggtetee tggacagtceg atcaccatct cctgcactgg aaccageagt 480
gatgttggga gttataacct tgtctcctygy taccaacage acccaggeaa agcccecaas 540
ctcatgattt atgaggtcag taagecggece tcaggggttt ctaatcgett ctetggetcee 600
aagtctggea acacggecte cctgacaatc tetgggetcee aggctgagga cgaggctgat 660
tattactget aggtagtage tgggtgttcy geggagggac caagctgace 720
gtecta 726
<210> 20

<211> 242

<212> PRT

<213> Artificial sequence

<220>
<223> SC02-430

<400> 20

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

Thr Lea Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Gly
20 25 30
Cly lyz Lle Arg Gln Pro Pro Gly Lys Cly Leu Clu
40 45

Uzp Lle Cly Tyz lle lyz Lyr Ser Cly Ser lhz 'yr Uyr Asn Ser Ser
50 55 60

Leu Lys Sez Arg Val Thr Ile Sexr Val Asp Thz Ser Lys Asn Cln Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Mla Ala Asp Thr Ala Val Tyr Tyr
85 50 95

Cys Ala Lys Thr Val Met Asn Ser Phe Phe Asp Trp Cly CGln Cly Thr
100 105 110

Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly CGly Cly Ser
115 120 125

46



Gly Gly Cly CGly Ser CGlu Ile
130 135

Cly Ser Pzo
145

Asp Val CGly Ser lyr Asn Leu
165

lys Ala P~c lLys lLeu Met Ile

180

val Ser Asn A~g Phe Ser Gly
195

Th~= Tle Ser Gly Teu Cln Ala
210 215

Sex lyr Ala Cly Ser Ser 'Urp
225 230

Val Leua
<210> 21
<211>726

<212> DNA
<213> Artificial sequence

<220>
<223> SC05-132

<400> 21

Gla Lea Thr Cla

val Ser Trp lyr
170

Iy= Glu val Se=

200

Glu Asp Glu Ala

val Phe Cly Cly
235

gaggtgctgy agtcetggggg aggcttggte cageceggggy

tcagactetyg gattctectt taataactat tggatgacct

aaggggetgyg agtgggtygge caacataaat cgagatggaa

tectgtggagy gecgattcac catctccaga gacaactcca

atgaacaacc tgagagccga cgacgeggeg gtatattttt

actagcetggt attggagaaa ctygyggccag ggaaccctyg

ggcggttcag geggaacegg cageggeact ggcgggtega

tctecttoca ccetgtetge atctgtagga gacagagtca

cagagtatta gtagotgygtt ggeoctggtat cagcagaaac

ctgatctata aggcegtetag tttagaaagt ggggtcccat

tctgggacag aattcactct caccatcagc agcctgcage

tactgccaac agtatsatag ttaccccctce acttteggeg

aaacgt

<210> 22

<211> 242

<212> PRT

<213> Artificial sequence

<220>
<223> SC05-132

<400> 22

Pro Pro Ser Val Ser

140

Gln Gln His

s Thr Cly lhr Ser Sex

160

Pro Gly
175

lys A=g PP»o Ser Gly
190

Asn Thr Ala

205

Asp Tyr Tyr Cys Cys

220

Cly 'lhr Ly

ggtcecctgag
gggtecgeca
gtgacaagta
agaactcact
gtygcgagagy
tecaccgtete
cggacatcca
ccatcacttg
cagggaaagce
caaggttcag
ctgatgattt

gagggaccaa

Leu lhr
240

actgtectgt
ggeteeggygy
ceatgtagac
atacctgcaa
cggecggact
gageyggtacy
gatgacccag
cecgggecagt
ccetaagete
cggeagtygga
tgcaacttat

getggagate

47

120

180

240

300

420

480

540

600
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Gla Val Leu
Arg leu Ser

Thz Trp Val

Glu Ser CGly Gly Gly

Cys Ser Asp Ser Gly

Arg Cln Ala Pro Cly

40

Ile RAsn Axg Asp CGly Ser Asp Lys
2

Arg Phe lhr

65

Met Asn Asn

Leu Axg Ala Asp Rsp

5

Gly Gly A=g Thr Thr Ser Trp Ty~

Lea val UThr

100

val Ser Ser Cly ''hx

115

120

Cly Thr Cly Cly Ser Thr Asp Ile

1.30

Gln Ser Ile

Mla Pro Lys

lle Ser Ser

210

Ty~ Asn Ser

225

Lys Arg

<210>23
<211>732

Ser Val Gly Asp Arg

Ser Ser Trp Leu Ala

Leu Leu Ile Tyr Lys

180

Leu Cln Pzo Asp Asp

Tyr P~o Teu Thr The
230

<212> DNA
<213> Artificial sequence

<220>

<223> SC05-133

<400> 23

gaggtgcagce
tcctgecteag
ccagygaagy
gcagactetyg
ctgcaaatyy
cgcgecacea
qgtacqgygey
acgcagtcte
gccagtcaga
aggctectea
agtgggtetyg
gtgtattact

gagatcaaac

<210> 24
<211> 244

tggtggagac
cctectagatt
ggceggaaty
tgaggggecy
atagecotaca
gttactactg
gtteaggeyy
cagccaccct
gtgttagegy
tectatggtge
ggacagactt
gtcagcagta

gt

<212> PRT
<213> Artificial sequence

<220>

<223> SC05-133

<400> 24

tgggggaggc
cagcttcagg
ggttteacac
attcaccatc
ggecgacgac
ggtccactgg
aaccggeage
gtctttgtcet
ctacttaggce
atceagcagg
cactctcacc

tggtagctca

Lea Val CGln
10

Phe Ser Ihe
25

Lys Cly Leua

Tyz His Val

wn

Ala Rla Val
S0

Trp Arg Asn
105

Cly Cly Sex
Cln Met Thz
Val Thr Tle
Trp Tyr Gla

170

Ala Ser Sex
Sez Cly 'lhz

Phe Ala Thz

Gly Gly G1
2

w
i

ttggtcaage
gactactaca
ataagtggca
tacagggaca
acggecgtat
ggeccgggaa
ggcactggey
ccaggggaaa

tggtaccaac

gccactggea
atcagcegge

ccgcteactt

Pro Cly Gly Ser Leu

15

Asn Asn 'yt I'p Met

30

Clu Tzp Val Ala Asn

Msp Ser Val Glu Gly

60

Ser Leu l'yr Leu Cln

80

Tyr Phe Cys Ala Arg

5

Trp Gly Gln Gly Thr
110

GCly Cly 'lhr Cly Ser

Cln Ser Pzo Ser Thr

Thr Cys A=g Ala Ser

Gln Lys Prc Gly Lys

175

Leu Glu Ser Gly Val
190

Clu phe Lhr Leu Uhr

Tyr lyr Cy
220

s Cln Cln

Thr Tys Teu Glu Tle

ctggagggte
tgacgtggat
gtggcagtac
acgccaagag
attactgtge
cectggtcac
ggtegacqgya
gagccaccect
agaaacctygg
tececagacag
tggagectyga

teggeggagy

240

cctgagacte
ccgceaggcet

gatttactac

cttgtat
gagagggggt
cgtetegage
aattgtgtty
ctecectgeagy
ccaggetece
gttecagtgge
agattttgeca

gaccaagetyg

48

120

180

240

300

420

480

540

600

660
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Mla

Gly

Ala

145

Mla

Cly

Gly

Cla
225

Glu

Val

Lea

Met
dis
50

Gly

Gin

Arg G

Thr

Sex

1.30

Thr

Gln

Tle

Thr

210

Ile

Gln

Arqg

Thr

35

rrg

Met

Leu

Ala

Pro
195

Ile

Tyr C

Lys

<210> 25
<211> 1344

<212> DNA

Leu

Leu
20

T=p

Phe

Gly
100

val

Th=

Arg

Leu

val
165

Gla

Cys

Arg

Ile
Leu

Mla

val

Ser
150

Ser

Leu

Phe &

Leu

<213> Homo sapiens

<220>

<221>CDS

<2225 (1)..(1344)
<223>

<400> 25
cag gtg cag ctg cag gag tec gge cca gga ctg gtg aag cct tea cag
Gln val Gln Leu Gla Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gla

1

5

Th=

Sex

Cln

Gla

Thr

Ser
135

Pro

Leu

Cla
215

Gly

Ala

Arg

Ala

Sex
120

Th=

Ty=

Ile

Cly ¢

200

Pro

Gly

Ser A

25

Pro

U'her

Gla

Glua

Ty=
185

Cla

Thz

Gly
10

Rsn
Asp
90

Tyr

Arg

Gly
170

10

Leu

Phe

Lys

sy

hla
75

h

T=p

Cly

val

Ala I

155

T=p

val

Ser

Tyr

60

Lys

Ala

val

Cly

Leu
140

Gly

Ala
220

Lys

Phe Az
30

Pzo
45

Ala

val

His

Ser

125

Thr

Leu

Thr
205

Val

Pro

Clu

'\'yY‘
Tzp
110

Cly

Axg
190
Asp

Tyr

Thr

T'rp

Ser

Leu

Tyr

95

Gly

Cly

Ser

TPhe

Tyr

15

Gly

Tyr

val

val

Tyz

80

Cys

Pro

'hr

Pro

Thr

Th=

Leu
240

49
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acc
Thx=

ggt
Gly

tgg
Trp

Leu
65

tce

Ser

tgt
Cys

cty
Tea

ctyg
Lea

tgce
Cys
145

agce
Ser

gty
Val

dacce
Thi

ctg
Leu

tac
Ty~

att
Ile
50

aag

Lys

ctyg
Lea

gca
Ala

gty
Val

gee
Mla
130

cty
Teua

ggc
Gly

age
Se~

ctyg

r Lea

acc
Thi
210

acc

s Th-

ttc
The

cce
Pro

tee
Ser

tac
Tyr
35

999
Gly

agt
Ser

aag
Lys

aag
Lys

acc
Thr
118

Pro

gty
Val

gce
Ala

gge
Gly

gge
Gly
195
aag

Lys

tge
Cys

ctyg
Leu

gag
Glu

cte
Leua
20

tgg
Trp

tac
Tyz

cga
Arg

ctyg
Lea

acy
The
100

gtc
Val

aag
Tys

tty
Leu

ctg
el

180

acc
Th=

gtg
val

cce
Pro

ttec
The

gtg
val
260

acc

agc
Sex

ate
Ile

gtt
val

age
Sexr

85
gtt

val

tce
Se~

gac
Asp

acc
Thr
165
tac
Ty

cayg
Cln

gac
Asp

cce
Pro
cce
245

acc
I'hz

tgc

= Cys

tgy
Trp

tat
Tyr

acc
Thr
70

tet
Ser

atg
Met

age
Ser

aay
Lys

tac
Tyr
150

agce
Sex

age
Ser

acc
Thr

aaa
Lys

tge
Cys
230

cce
Pro

tgc

Cys

act
Thr

ate
Tle

tac
Ty=
55

ata
Lle

gtg
Val

aat
Asn

get
Ala

age
Ser
138
tte
Tha

ggce
Gly

ctg
el

tac
Tyr

cge
Arg
215
cct

Pro

aag
Lys

gtg
val

gtc
val

cq9
Ang
40

agt

Sex

tca
Sez

act
Thr

tcg
Ser

age
Ser
120

acc
Thr

cce
[Eetel

gty
val

age
Se~

atc
Ile
200

gtg
val

gcc
Ala

cce
Pro

gtg
val

tet
Ser

25

cag
Gln

999
CGly

gta
val

gce
Rla

tte
Phe
105

acc
Thr

agc
Ser

gag
Clu

cac
dis

age
Ser
185

tgc
Cys

gag
Clu

cce
Pre

aag
Lys

gtg
val
265

ggt
Gly

cce
Pro

age

@0
@
3

gac
Asp

gcg
Mla
90

ttt
Fhe

aag
Tiys

gge
Gly

cce
Pro

acc
Th=
170

gtg
val

aac
Rsn

cece
Pro

gag
Glu

gac
Asp
250

gac
Asp

ggc
Gly

cca

acc

= Thr

acyg
thz
75

gac
Asp

gac
Asp

gye
Gly

ggec
Gly

gtg
Val
155

tte
Phe

atg
val

gty
val

aag
Lys

ctg
Teu
235

acc

Thr

gtg
val

tee
Ser

999

o CGly

tac
Tyr
60

tet
Sex

acyg
Thr

tgg
Tzp

cece
[Eaete}

aca
Thr
140

acce
Thr

cce
Pro

ace
h

aac
Azn

agc
Ser
220

ctyg
Teu

cte
Leu

agce
Ser

ate
Ile

aag
Tys
45

tac
Tyr

aag
Lys

gce
Mla

qgc
Cly

age
Ser
125
gee
Na

gty
Val

gce
MAla

gty
val

cac

205

atg
Met

cac
His

agc
Ser
30

gga
Gly

aac
Asn

aac
Asn

gty
Val

cag
Gln
11.0

gty
Val

gee
Ala

agc
Ser

gty
val

cce
Pro

190

aag
Lys

< gac
s Asp

gga
Gly

atc
Ile

gag
Clu
270

agt
Ser

ctg
Teu

teg
Ser

cag
Gla

tat
Tyr
95

qgc
Cly

tte
The

ctg
Leu

tgy
T-p

cty
Leu

178

age
Ser

cce
Pro

aag
Lys

cce
Pre

age
Ser
255

gac
Ag

o

qggt
Gly

gag
Glu

tee
Ser

tte
Fhe
80

tac
Tyr

acc
I'hr

ccae
Pro

gge
Gly

aac
Asn
160

cag
CGln

age

Se~

age
Ser

ace
I'hr

teo
Ser
240

cgg
A

50

96

144

192

240

288

33e

384

432

480

528

624

720

8le
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gag
Cla

aag
Tys

age
Sex
305

Lys

atc
Ile

Pro

ctg
Leua

Asn
388

agc

S~

cgqg
Arg

cty
Leu

gtg
val

ace
Th=
2.90

gty
val

tgc
Cys

agc

Sex

cce
Pra

gty
Val
370

ggc
Cly

gac
Asp

tgg
T=p

cac
dis

aag
Tys

cte
Leu

aag
lys

aag
Lys

agce
Ser
355

aag
Lys

cag
Cln

gge
Gly

cag
Gln

aac
Asn
435

<210> 26

<211> 448
<212> PRT
<213> Homo sapiens

<400> 26

Gln Val Gln Leu Gln Gla Ser Gly Pro
1 5

tte

s Phe

cce
Pro

acc
The

gty
val

gee
Ala
340

cqq
Arg

ggc
Gly

cce
Pro

age
Se~

cag
Gln
420

cac
dis

aac
Asn

cg9
Arg

gty
val

agc
Se~
325

aag
Lys

Jgaq
CGlu

tte
Phe

gagq
Clu

ttc
Phe
405

ggc
Gly

tac
Ty=

tgg
Trp

gag
Gla

ctg
Leu
310

aac
Asn

gge
Cly

gag
Glu

tac
Tyr

aac
Asn
390

tte
Phs

aac
hsn

acce
Thr

tac
I'yr

gag
Gla
285

cac

Adis

aag
hys

cag
Gln

atg
Met

ctyg
lea

gty
Val

cay
Cln

gtg
val
280

cag
Gln

cag
Cln

gee
Ala

cee
Pzo

acc
Thr
360

age
Ser

tac
Iyr

tac
Py

tte
Phe

aag
Lys
440

gac
Asp

tac
'T‘y"'

gac
Asp

ctg
heu

c9g
nzg
345

aaqg
lys

gac
Asp

aag
Lys

age
Se~

age
Ser

425

age
Ser

Thr Lea Sex Leu Thr Cys Thr Val Sex

20

25

aac
Asn

tgg
T'rp

cct
Pro
230

gag
Glu

aac
Asn

ate
Ile

acc
Ihr

aag
Lys
410

tgc
Cys

ctyg
Leu

Gly Leu Val Lys Pro Ser
10

gtg
val

age
Se~

ctg
Leu
315

gce
Ala

cce
Pzo

caqg
Gln

geo
Ala

acc
Uhr
395

cte
el

age
Ser

age
Ser

Jgaqg
Clu

acc
Th=
300

aac
Asn

cce

[Eaete}

cag
Gln

gtg
val

gty
val
380

Pzo

acce
h

gty
val

ctg
Leu

gtg
val
285

tac
Tyr

gge
Cly

ate
e

gtg
val

tece
Ser
365

gag
Glu

gtg
val

atg
Met

age
Ser
445

aag
Lys

gaqg
Glu

tac
Tyr
350

cte
leu

tgy
Trp

gty
val

gac
Asp

cac
His
430

cee
Pro

c aac

sn

gtg
Val

gag
Clu

aag
Lys
335
ace
Thr

acc
Thr

gag
Glu

ctg
Leu

aag
lys
415

gag
Glu

gge
Cly

15

gce
Ala

gtg
Val

tac
I'yr
320
ace

'hr

ctg
Leu

tgt
Cys

agc
Ser

gac
Asp
400

age

Se~

aag
Lys

Gln

Gly Gly Ser Ile Ser Ser CGly

30

51

864

960

1008

1104

1152

1200

1248

1296

1344

DK/EP 2027155 T3



Gly

Tyr

Lys

leu

s Ala

Val

Ala
130

Cys Leu

Dsn

dis
225

Thx=

Gla

Dsn
385

Thr
210

Thr

Phe

Pro

Val

Thr

290

val

Val
370

Gly

r Asp

Trp

dis

Ile G
2

Tyr
35

Thr

115

Pro

val

Ala

Cly

Cly

195

Lys

Leu

Clu

Leu

5 Tiys

o Ser

355

Lys C

Gln

Gly

Gln

Asn
435

<210> 27
<211> 1344

<212> DNA

T-p

Tyr

heu

s Thr

100

Val

Ser

Leu

Leu

180

Thr

Val

Val
260

5 Phe

Thr

Val

Ala

340

Arg

Ser

Gln
420

His

Ile

val

Ser S

85

Val

Ser

Ser

Asp

Thr

165

Tyr

Pzo

245

Thr

Asn

Arg

Val

Ser
325

Phe

Tzp

Tyr

Thr

1yr
150

Ser

Thr

Lys

Cys

230

Pzo

Leu
310
Asn

Cly

Glu

Tyr

hgn
390

Asn

‘I'hr

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1344)
<223>

<400> 27

Ile

Tyr

Ile

val

Ala

Cly

Tyr

Arg

215

Pro

Lys

val

Tyr

Gla
295

Met

val

Gln

'h-

ar Th+

Pro

val

Ile

200

Val

Ala

Pro

val

Val

280

Gln

Cln

s Ala

Pro

Th=
360

Tyr

Tyr

he

hys
440

Gla
Gly
Val
Ala
TPhe

105

Thx

Sex

5
Cys
Gla
Pro
Lys

val
265

Asp G

Arg
345

Lys

Asp

Pro

Ser

LAsp

Lys G

Gly G

Pro
Thr
170

Val

Lsn

Lsn

Trp

Pro

330

Clu

Asn

Ile

Lys
410

Pro

Thz

Th=

75

Asp

Asp

val
155
Phe

Val

Val

Tea
235

Thz

val

.

Va

Leu
315
Ala

Pro

Mla

= Thz

395

Lea

hr

Trp C

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser
220

Teu G

Leu

Glu

= Thr

300

Pro

val s

val
380

Pro

Thx

Lys
45

Tyr

Ser

125

Ala

val

Ala

val

His
205

Val

285

Tyr

Cly

Tle

val

Pr

o

Val

Ser
445

Asn

Asn

val

Gln

110

Val

Ala

val
Pre
130

Lys

Arg

Glu

U'yr
350

Leu

T=p &

val

His
430

Pro G

Leu

Ser

Gln

Tyr

98

Gly

Phe

Teu

Pzo

1ys

P~o

Ser

255

5 Asn

Val

Clu

Thr

Leu

Lys
415

Glu

Glu

Sex

Phe

80

Tyr

Thr

Pro

Gly

Asn

160

Cln

Ser

Thr

Ser

240

Arg

Ala

Val

Tyr

320

Thr

Leu

Cys

Asp
400
Ser

Ala

Lys

52

DK/EP 2027155 T3



gag
Gla

acc
Th=

ata
Tle

cga
Arg
65

atg
Met

ggc
Cly

ctyg
Tea

cty
Tea

tge
Cys
145

agc
Ser

aac
Asn

dis
225

gtg
val

acc
Th~

gag
Cla

aag
Lys

age
Ser
308

aag

ate
Ile

gty
Val

ctg
Teu

tgg

aat
Asn
50

ttc
TPhe

aac
Rsn

ggc
Cly

gtc
Val

gce
Ala
130

ctyg
Tea

c ggc
z Gly

age
Ser

cty
el

acc
Thx
210

acc
Thz

tte
’he

cce

o

gty
val

acc
Thr
290
gty
Val

tge
Cys

age

Sexr

ctg
Teu

[l
T Q

gtc o

Val
35

cga
Arg

acc
Thr

aac
Asn

cgg
Arg

acc
Thr

115

cce

gag
Gla

tgt
Cys
20

gat
Asp

atc
Ile

ctg
Tea

act
Thz
100

gte
Val

agc

ro Ser

gty
Val

gce
Ala

gge
Cly

gge
Gly
195

aag

Lys

tgc
Cys

ctg
@u

gaqg
Glu

aag
Lys
275

aag

Lys

cte
Teu

aag
Lys

aag
Lys

age
Ser
355

aay

aag
Tiys

ttyg
Leua

ctg
Leu
180

acc
I'hr

gty
Val

cce
Pro

tte
’he

gty
Val
260

ttc
Fhe

cce
Pro

acc
Thr

gty
Val

gce
Mla
340

cqg9
Arg

gge

tet
Se~

tea
Se~

cag
Gln

gga
cly

tee
Ser

aga
Arg
85

act
Thz

teg
Se~

agc
Se~

gac
Asp

acc
Th=
165

tac
I'yvr

cay
Gln

gac
Asp

cecc
Pzo

ccc
[Eaefel

245
acc

Th=

aac
Asn

cgg
Arg

gtg
Val

age
Sexr

325

aaqg
Lys

Jgaq
Clu

tte

999
cly

gac
Asp

got
Ala

agt
Ser

aga
Arg
70

geeo
Ala

age
Ser

agt
Ser

aag
Tys

tac
Tyr
150

age
Ser

tgc
Cys

tgg
Trp

gag
Glu

ctg
Teu
310

aac
Asn

ggc
Cly

gaqg
Clu

tac

gga
Gly

tet
Ser

gac
Asp
55

gac
Asp

gac
Asp

tag
Trp

get
Ala

age
Ser
135

tte
Tha

ggc
Gly

ctyg
Leu

tac
Ty

cge
Arg
215
cect

Pro

aag
lys

gty
Val

I'yr

gag
Gla
295
cac

dis

aag
Lys

cag
Gln

atyg
Met

gge
cly

gga
cly

999

> Gly

40

aag
Tys

aac
Asn

gac
Asp

tat
Tyr

age
Ser

120

ace
Thr

cec
|Ehete]

gty
val

age
Sex

atc
e

200

gtg
Val

gcc
Ala

cce

Pro

gtg
Val

gty
val
280
cag

Gln

cag
Cln

gce
ila

g a
15 Q
o0

acc
Thr
360

agc

ttg
Teu

tte
Tha
25

aag
Tys

Tyr

tee
Sex

gcg
Ala

tgg
Trp
105

acc
Thr

age
Ser

gag
Clu

cac
His

agce
Ser
185

tgc
Cys

gag
Glu

cce
Pro

aag
Lys

gtg
Val
265

gac

Asp

tac
1yr

gac
Asp

ctyg
Leu

cqg
Arg
345

aaqg
Lys

gac

gtec
val
10

Els]

m et

999
Gly

cat
dis

aag
Lys

gcg
Ala
90

aga
Arg

aag
Tiys

gge
Gly

cece
Pro

acc
Thr
170

gtg
val

aac
Asn

cce
Pro

gag
Clu

gac
Asp
250

gac

Asp

ggc
GCly

aac
Asn

tgg
Trp

cet
Pre
330

gagq
Glu

aac
Rsn

atc

cag
Gin

ttt
TPhe

ctg
Teu

gta
Val

aac
Asn
75

gta
Val

gge
Gly

gge
Gly

gty
Vval
155

tte
Phe

gtg
val

gtg
val

aag
Lys

ctg
Leu
238

acc
hr

gtg
Val

gty
val

age
Ser

ctyg
Teu
315

gce

Ala

cce

Pro

caqg
Gln

ccyg
Pro

aat
Asn

gaqg
Clu

gac

Asp S

60
teca

Ser

tat
Ty~

T=p

cce
[Eaete}

aca
Thr
140

ace
Thr

acc
Thr

aac
Asn

agc
Ser
220
ctg

Leu

cte
eu

age
Ser

gag
Clu

acc
Thr
300

aac
Asn

cog

Pro

caqg
Cln

gty
val

gty

Gly

aac
Asn

ttt
TPha

gge
Cly

age
Ser

125
gce

Ala

gty
Val

gce
Na

gtg
val

cac
His
205

tgc

Cys

gge
Cly

atg
Met

cac
His

gty
val
285

tac
I'yr

gge
Gly

ate
Ile

gtg
Val

tece
Ser

gag

999
Gly

tat
TyT
30

gty
Val

gty
Val

tac
Tyx

tgt
Cys

cag
GCln
110

gtg
Val

gee
Ala

age
Ser

gty
Val

cce
Pro
190

aag
lLys

gac
Asp

g9a
Cly

atc
11e

gag
Glu
270

cac

His

c9g
Arqg

aaqg
Tys

gag
Glu

tac
Tyr
350

cte
Leu

tgyg

gece
Ala

gag
Clu

cty
Leu

gcg
Ala
95

gga
Cly

tte
The

cty
Teu

tgg
Tp

ctg
Leu
75
5
age
Ser

cee
Pro

aag
Lys

cce
Pzo

agc
Ser
255

gac

Asp

aac
sn

gty
Val

gag
Glu

aag
Lys
3358

ace
Thr

ace
Thr

gag

ctyg
Teu

atg
Met

aac
Asn

ggc
Gly

caa
Gln
80

aga

Aryg

ace
Thr

ceca

gya
Gly

aac
Asn
160

cag
Gln

agce
Ser

acc
Thr

tee
Ser
240
<qg9
A"'g

ccc

gee
Ala

gtg
val

tac
Ty"'
320

ace
Thr

ctg
Leu

tgt
Cys

age

53

48

96

144

192

240

288

336

384

432

480

576

624

8lé

864

912

960

1008

1104

1152

DK/EP 2027155 T3



cgyg
Arg

ctyg
Leu

Val
370

gqgc
Gly

gac
Asp

tagy
op

cac
dis

Lys

cag
Gln

gge
Gly

cag
Cln

aac
Asn
435

<210> 28

<211> 448
<212> PRT
<213> Homo sapiens

<400> 28

Cla val Leu

1

Arg

Thx=

Tle

Leu

Trp

Asn

50

TPhe

Gly

val

Ala
130

& Leu

Gly

Thr

Asn

Thr
113

[ERe o

val

MAla

Gly

cece
Pro

agc
Ser

cag
Gla
420

cac
dis

Asp C

Ile

Leu

Thr

100

val

Leu

Phe

gagq
Glu

ttc
Phe
405

ggc
Cly

tac
Tyz

Ser

Ser

Asp

Thr
165

Tyr

aac
Asn
3%0
tte
Phe

aac
Asn

acc
Thr

Ala

lys

L'yr
150

Ser

375
aac

Asn

ctyg
Leu

gty
val

cayg
Cln

Cly

Pro
Asp
55

Asp

Trp

Ala

Ser

135

Phe

Gly

tac
Ty

tac
Ty

tte
pPhe

aaqg
Lys
440

Cly

Gly

Gly

40

Rsn

Pro

val

Asp

aaqg
Lys

age
Ser

age
Ser
425

age
Ser

Leua

Phe
25

Lys

s Ty~

Sexr

Ala

Trp

105

Thz

His

acc
Thr

aag
Lys
410

tgc
Cys

ctg
Leu

val
10

His

Lys

Ala

S0

Arg

Lys

Pro

Thr
170

= Ala

ace
Thr
395
cte
Leu

age
Sex

age
Ser

Cla

Phe

Lea G

Val

Asn

75

Yal

Asn

val I

155

Val
380

ace
Thr

gty
val

ctg
Leu

Pro

Asn

Asp ¢

60

Ser

Tyr

Trp C

Pro

hr
140

Pro

cct
Pro

gty
val

atg
Met

agc
Ser
445

Cly

Asn

Fhe

Ala

Trp

gty
Val

gac
Asp

cac
His
430

cce
Pro

Cly

Tyr

30

val

Val

Tyr

Cys

Gln

110

Val

Ala

Val

ctyg
Leu

aag
Lys
415

gag
Glu

ggc
Cly

Ser

15

Trp

Ala

Glu

Leu

Ala

Gly

Phe

Ser

gac
Asp
400

age

Ser

gee
Ala

aag
Lys

Leu

Met

Asn

Gly

Gln

80

Arqg

Thr

Pro

54

1200

1248

1296

1344

DK/EP 2027155 T3



Thx

Cla

Thr
210

s Thr
c

Pro

val

Thr
290

= Val

Ser

Val

a70

Gly

Asp

1ep

dis

Cly

Cly
195

leu

Glu

Teu

s Tys

Tys

Ser

Asn
435

<210> 29
<211> 1350

<212> DNA

Leu
180
Thr

Val

Val
260

Thr

Val

Ala
340

Ser

Cln
420

His

Pzo

P-o

245

Thr

Asn

Azg

val

Ser
325

Phe

The
405

Ir'vr

Thr

Lys

Cys

230

Cys

Tzp

Glu

Teu

310

Asn

Gly

Glu

Tyr

Asn

390

The

Asn A

Thr

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1350)
<223>

<400> 29

Tyr
Arg
215

Prao

Tyr

Gla
2.5

Pro
375

Asn

Gla

Ile

200

Val

Ala

Pro

Val

val

280

Cln

s Gln

s Bla

Pro

I'hr

360

Ty=

Ty~

Lys
440

Sex
185
Cys

Cla

Pro

Ly

Asp

Val

Lsn

Pro

Clu

Asp "

250

Asp ¥

Cly

Trp

Pro
330

Glu

Thr

Leu

Val

Val

Lys

Leu
235

Val

Tea
315
Ala

Pro

Cln

Th=
395

5 Tea

Thr

Asn

Ser

220

Leu

leu

Ser

Clu

Thr

200

Asn

Pro

Gln

val

val

380

Pro

Thr

val

val

His
val
285

Tyr

Val

Pro

Met

Ser

445

Pro

i
©
o

Lys

Asp

Cly

Glu
270
Hisg

Arg

Tys

2 Glu

Tyr
35

eu

T=p

val

Asp

Pzo

Ser

Pzo

Lys

Pzo

Ser
255

Glu

Tys

335

Thr

hr

Clu

Lea

Tys ¢

415

Ser

Thr

Ser

240

Arg

Pro

Ala

val

Tyr

320

Th=

Ala

55

DK/EP 2027155 T3



gag
Gla

tce

Se~
Sex

Ty~

tca

Sexr -

agyg
Arg
65

cty
Leu

geqg
Ala

gga
Gly

tte
Phe

cty
Lea
145

tgg
Trp

cty
Leu

gty
val

ctg
Lea

atg
Met

caa
Gln

aga
Arg

acc
Thx

cce
Pro
130

gge
Gly

aac
Rsn

cag
Gln

age
Se~

agc
Sex

210

cag
Gln

aga
hrg

acqg
Thr
35

ata
Ile

cga
2rg

atg
Met

999
Gly

ctyg
Leu
115

ctyg
Leu

tgc
Cys

age
Ser

age
Ser

agce
Ser
195
aac
Asn

ctg
@l

cte
Leua
20

tgg
Trp

agt

Sexr

tte
The

gat &

Nsp

ggt
Gly
100

gte
Val

gce
Ala

ctg
Lea

ggc
Gly

agc
Sexr

180

ctg
Tea

acc
Thz

gtg

atc
Tle

ggce
Cly

ace
Th=

acc
Thx

cce
Pzo

gtg
Val

ce
Ala
165

gge
Cly

ggc
Gly

aay
Lys

gag
Glu

tgc

= Cys

cqe
Arg

agt
Ser

atc
Ile
70

cta
Lea

gee
Ala

gte
Val

agce
Ser

aag
Lys
150

ttg

Teu

ctg
Leu

acc
Th+

gtg
val

act
'I'hr

teca
Ser

cag
GIn

cag
Gln

ace
h-

teg
Ser

age
Ser
138

gac
Asp

acc
Thr

tac
Tyr

cag
G1n

gac
Asp
215

999
cly

gcc
hla

gct
Ala
40

agt
Ser

agg
Ar

gce
Ala

agt
Se~

agt
Ser
120

aag

tac
Tyr

agc
Ser

agc
Ser

acc
Th=
200

aaa
Lys

gga
Cly

Pro

acy
Thr

gac
Asp

gac
Dsp

tac
Py
108

get
Ala

age
Ser

tte
Phe

gge
cly

cty
Leu
185

tac

Tyr

cgce
Arg

gge
Gly
10

aga
~rg

999
Gly

att
Ile

aac
2sn

gac
Asp
90

tac
Py

age
Ser

acc
Ihr

cce
Pro

gty
Val

170
agc

Ser

atec
Tle

gtg
val

leu

tte
Phe

aag
Tys

tac
Tyr

gee
Ala
75

acg
Th=

I'rp

acc
Thr

age
Ser

gag
Glu
155

cac

His

agc
Ser

tgc
Cys

gag
Gla

gtc
val

age
Ser

999
cly

tac
Tyr
60

aag
Lys

gce
Mla

gte
val

aag

Lys G

ggc
Cly
140

ccc

ace
Thr

gty
val

aac
Asn

cce
Pro
220

aag
lys

tte
Phe

ccg
igels}
45

gca

DNla

age
Ser

gta
val

cac
dis
gge

125

gty
Val

tte
The

gty
Val

gtg
Val
205

aag a

Lys

Pro

agg
Arg
30

gaa
Glu

gac
Asp

tce
Ser

tat
Ty=

Trp
110

cce
Pro

aca
Thr

ace
Thr

cce
Pro

acc
Thr
190

aac
Asn

t gga

cly
5

gac
Asp

tet
Ser

ttg
Leu

tac
Tyr
95

gge
Gly

age
Ser

gce
Ala

gty
Val

Ala

75

gtg
val

cac
His

- tygc
= Cys

999
Gly

tac
Tyr

att
Val

gty
Val

tat
Tyr
80

tgt
Cys

ccyg
Pro

gty
Val

gee
Ala

age
Ser
160

c gty

Val

cce
Pro

aag
Tys

gac
Asp

56

48

96

144

192

240

288

336

384

432

480

528

o
)
o

624

DK/EP 2027155 T3



aag
Lys
225

aac
Asn

gty
Val
308

gag
Gla

aay
Lys

acc
Th=

acc
Th=

gag
Gla
385

Lea

aag
Lys

gag
Glu

gge
Cly

acc
Thz

tece
Sex

cg9g
Mrg

cce
Pro

gce
Ala
290

gty
Val

tac
Ty~

ace
Th=

cty
Tea

Cys
370

age
Se~

gac
Asp

agc
Ser

gce
Mla

aay
Lys
450

cac
His

gtg
val

ace
Thr

gaq
Glu
275

aag
Tys

age
Ser

aag
Tys

ate
Ile

aac
Asn

age
Ser

cg9
Arg

ctg
Leu
435

<210> 30
<211> 450

<212> PRT

acc
Thz

ttc
Fhe

cee
Pro
260

gty
Vval

acc
Th=

gtg
Val

tgc
Cys

age
Sexr

340

cece

o Pro
p

gty
Val

ggc
Gly

gac
Asp

tgg
Trp
420

cac
dis

tgc
Cys

ctyg
Leu
245

gag
Glu

aag
Lys

aag
Tys

cte
Leu

aay
Tys
325

aay

Lys

age
Se~

aag

cag
Gln

ggc
cly
405

cag

Gln

aac
Dsn

cce
Pro

tte
Phe

gtg
val

tte
Phe

cee
Pro

acc
Th=
310

gtg
Val

gee
Ala

cqq
Arg

gge
Cly

cece
Pro

390
age

Ser

cag
Gln

cac
His

<213> Homo sapiens

<400> 30

cee
Pro

cece
Pro

acc
Thr

aac
Nsn

cgg
Arg
295

gtg
Val

agc
Ser

aay
Lys

gaqg
Glu

ttc
Phe
375

gag
Glu

tte
Phe

gge
Gly

tac
Ty

tgc
Cys

Lrie)
e

tge
Cys

tayg
T=p
280

gag
Clu

ctg
Leu

aac
Asn

gge
Cly

gag
Clu
360

tac
Tyr

aac
Asn

tte
Phe

aac
Asn

acc
Thr
440

cct
Pro

aag
Lys

gty
val
265

tac

Tyr

gag
Clu

cac
dis

aac
Asn

ctg
Leu

gtg
Val
425

cag
Cln

gce
Mla

cce
Pro
250

gty
val

gty
val

cag
Gln

cag
Gln

goc
Ala
330

cac

Pro

acc
Thr

> age

Ser

tac
Tyr

tac
ryr
410

ttc
Phe

aag
Lys

gtg
val

gac
Asp

tac
TYT

gac
Asp
315

ctg
Tea

cgg
Az

aag
Tys

gac
Asp

aag
lys
395

age

Ser

age
Sexr

agce
Ser

Jgaqg
Glu

gac
Asp

gac
hsp

gqc
Cly

aac
Asn
300

tgg
Trp

cct
Pro

gag
Glu

aac
Asn

atc
Ile
380

acc

I'hr

aag
Lys

tge
Cys

ctg
Leu

ctg
Leu

acc
Thr

gtg
val

gtg
val
285

age
Ser

ctg
Leu

gee
Ala

cee
Pro

cag
Gln
P

gee
Ma

acc
hr

cte
Leu

age
Ser

agce
Ser

445

cte
Leu

age
Ser
270

Jgaqg
Glu

acc
Thr

aac
hsn

cce
Pro

cag
Gln
350

gty
Val

gty
Val

ccc

Pro

acc
Uhr

gtg
Val
430

ctg a

Leu

ggc
Gly

atg
Met
255

cac
His

gtg
val

tac
Tyr

qgc
Cly

atc
Tla
335

gtg
vVal

tece
Ser

gag
Glu

cct
IP=c

gtg
Val
415

Met

g9a
Gly
240

atec

lle

gag
Glu

cac
His

cgg

aag
Lys
320
gag
Gla

tac
Tyr

cte
Teu

tgg

gtg
val
400

gac

Asp

cac
His

cece
Pro

57

8le

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1350
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Gly

Phe

Leu

145

r'rp

Pro

Asn

Th=

Thx=

Gla
385

Lys 8

Gla

Gly

Val

Met

Gly

Gln

Arg

'hr

Pro

130

Gly

Asn

Gln

Ser
210

Thr

Arg

Pro

Ty

Thr

Leu

Mla

Lys
450

hzg
Thr
35

Tle

Met

Cly

eu
115

Leu

Cys

Ser
195

Asn

His

Ser

Asn C

Ser

Arg

Leu
438

<210> 31
<211> 660

<212> DNA

Leu

Leu

Txp

Ser C

Asp S

Cly
100
val

hla

Leu

Ser
180

Leu G

I'hr

Phe

s Thr

Val

Asp

T-p
420

His

Ile

Przo

val

Ala
165

Teu
245

Clu

Teu

hys
325

Lys

143
1]
s

Lys

Cln

1

Cln

Asn

o
G

Cys

Azg

val

Lys
150
Leu

Leu

Thr

s val

P20

230

FPhe

val

Phe

Thr
310

val

hla

Cln

His

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(660)
<223>

Thr

Ser

Gla

Gln

I'hr

Ser
135
Asp

I'hr

Asp
215
Pro

Pro

I'hr

295

Val

Lys

Gla

TPhe

Gly

Tyr

Gly

Rla

Arg

Mla

Ty~

Sex

Pro

Trp
280

Gla

Teu

Asn

Thr
440

Th~

Asp

Asp I
5

oy

105

= Ala

Phe

Lea
185

Ty=

s Arg

Pro

val
285

Tyz

Gla

Gla
345

Met

Asn

Val
425

Gla

Gly
10

= Arg

Asn

= Thr

Pro G

val
170

Ser

val

Ala

Pro

250

val

Val

GlIn

GIn

Ala
330

Pro

Ty~
410

Phe

Lys

Leu

Phe

Lys G

e Ty~

Ala
75

Thz

iy o}

Arg

= Lys

val

Tyr
60

Tiys &

Rla

val

lys

= Gly

140

val

s Dhsn

Pro

220

Glu

Bsn ¢

300

Trp

Pro

hsn
Ile
380

Thr

Tys

Lys

Phe

val

val

Phe

val

Val

205

Lys

leu

Thr

val

Val
285

Teu

Ala

Pro

Thr

Teu

Pro

Azg
30

CGlu

Asp ¢

Ser

Tyr

Lzp
110

Pk

Thr

Thr

Pzo

Thr

190

Asn

Ser

leu

Teu

Thr

Asn

Pro

Cln

350

val

vVal

Pro

Th=

Val
430

r Leu

Teu
Tyr
95

Cly

Nla

Val

His

Met
255
His

val

Tyr

Pro
Val
415

Met

Gly

Tyr

val

Val

Tyr

80

Cys

Pro

val

Mla

Ser

a val

Pro

Lys

s Asp

Gly

240

Glu

His

Arg

Tys
320

> Clu

Tyr

T=zp
Val
400

Asp

58
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<400> 31
cag tcc gec ctg acce cag cce cgce tea gtg tet ggg tet cct gga cag 48
Gln Ser Rla Leua Thr Cln Pro Axg Ser Val Ser CGly Ser Pro CGly Gln

tcyg atc acc atc tce tgc act gga acc age agt gat gtt ggg agt tat 96
8e2» Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Ser Tyr
20 25 30

aac ctt gtec tcc tgg tac caa cag cac cca ggce aaa gcc ccc aaa cteo 144
Asn Leua Val Sex Trp Tyr Gln Gln His Prc Gly Lys Ala Pro Lys Leu
35 40 45

atg att tat gag gtec agt aag cgg ccc tea ggg gtt tet aat cge tte 192

Met Ile Tyr Gla Val Ser Lys Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60

tct gge tcc aag tct gge aac acy geeo tce ctg aca ate tet ggg cte 240
Ser Gly Ser Lys Ser Cly Asn Thr Ala Ser Leu Thr Ile Ser CGly Leu
65 70 75 80

cag get gag gac gag got gat tat tac tge tge tca tat geca ggt agt 288
Glm Ala Gl Asp Glu Ala Asp 'I'yr I'yr Cys Cys Ser 'I'yr Ala Cly Ser
85 90 95

agc tgg gtg ttc gga act gge acc aag gtg acc gtg ctg aag ctt ace 336
Sz~ T-p Val Phe Gly Thr Gly Thr Tys Val Thr Val Tea Tys Teu Th~
100 108 110

gty ctyg ggc cag cce aag gee get cee age gtg ace ctg tte cce cce 384
Val Lea Gly Gla Pro Lys Rla Ala Pro Ser Val Thr Leu Phe Prc Pro
115 120 125

tce tec gag gag ctg cag gec aac aag goc acc ctg gtg tgc cte atc 432
3 = Glu Clua Leu Cln Ala Asn Lys Ala 'hr Leu Val Cys Leu lle
130 135 140

agc gac ttec tac cct ggc gece gtg acc gtg gee tgg aag goc gac ageo 480
Ser Asp Phe Tyr Pro Cly Ala Val Thr Val Ala Trp Lys Ala Asp Ser
145 150 155 160

agc cce gtg aag gce gge gtg gag acc acc acc ccc age zag cag age 528
Se= P-o Val Lys Ala Cly val Clu Thr ‘hr Yhr P=o Ser lLys Cln Ser
165 170 175

&
e}
N

aac aac aag tac gcc gcec age agce tac ctg age cte acc cecec gag cag
Asn Asn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pra Glu Gln
180 185 190

tgg aag agc cac cgg age tac age tgc cag gtg acc cac gag ggc age 624
I'rp Lys 8S8ex His Arg Sexr l'yz Sex Cys Cln Val Thr His Clu Cly Ser
198 200 205
acc gtg gag aag acc gtg gce ccc acc gag tgc age 660
Thr Val Glu Tys Th~ Val Ala Pro Thr Glu Cys Ser

210 215 220

<210> 32

<211> 220

<212> PRT

<213> Homo sapiens

<400> 32
Gln Ser Ala Leu Thr Gln Pro Arg Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser lle Thr Lle Ser Cys ''hr Cly ''hz Ser Sex Asp Val Cly Ser 'I'vr
20 25 30

Asm leu Val Ser I~p Tyr Gla Cln His Pro Gly Lys Ala P7o lLys leu
35 40 45

59



Met

Dsn

Trp

'h~

e
50

Gly

Ala

z Trp

Leu

Ser

130

Asp

Pro

Dsn

Lys

val
210

val

Cly

115

Glu

Phe

Val

Lys

Ser

195

Glu

<210> 33
<211> 645

<212> DNA

Phe
100

Cln

Clu

Tyr
180

His

hys I

val

Clu
85

Cly

Teu

Pro C

s Ala

165

Ala

Arg

Thr

val

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(645)
<223>

<400> 33

teg
3e
1

gta
Val

agc

acy
Thx

gga
Gly

tgy

gac
Asp

gac
Asp

atc
Ile

aga
Arg

gce

cay
Cln

5

gtc
Val

tgy

atg
Met

acce
Thr

tat

S

(G}

o B

Asn

Cly

Ala

Ala

135

MAla

Val

Ser

Tyr

Ala
215

acce
Thr

atc
Tla

cayg

Arg

Thr

I'yr

Thr

Ala

120

Asn

Val

Glu

Ser

Ser

200

o

cag
Cln

act
Thr

cag

Pro

Ala

Yy

Lys

105

Pro

Thr
Ty~
185

Cys

‘I'hr

tet
Ser

tgc
Cys
25

aaa

Cys
90

val

s Ala

Val

Th=
170

Lea

Gln

Glu

cet
Pro
10

cgg
Arg

cca

z Gly

Leua

7

Cys

Thz

val

Thr

tce
Ser

gcc
Ala

999

val

60

Th

Ser

val

Thx

Tieu
140

a Trp

Pro

Thr

s Ser

220

ace
Thr

agt
Ser

aaa

Ile

I'yr

Leu

Leu
125

Thr

His C

205

ctg
Leu

cag
Gin

gee

Lys
110

Phe

Cys

s Ala

Tys

Pro
190

tet
Ser

agt
Ser

30

cct

Cly
95

Leu

Pro

Teu

Asp

Gln
175

gca
Ala

5

att
Tle

aag

Thr

Pzo

Cln

tet
Ser

agt
Ser

cte

60

48

96

144
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gca
Ala

gge
Gly

gco
Ala
145

cag
Cln

Tzp

atc
Ile
50

gge
Gly

cct
Pro

ctc
lea

cece
Pro

acc
Th=
130

aayg
Lys

gag
Gla

age
Se~

gce
Ala

tte
Phe
210

Leu
35

tat
Tyr

agt
Ser

gat
Asp

act
'hr

age
Ser

ace
Thr

<210> 34

<211> 215
<212> PRT
<213> Homo sapiens

<400> 34

Ser Thr Asp

1

val

Ala

Gly

2la

145

Gln

w0
Iy
N

Gly

Trp

Lle
2

= Gly

Pro

Leu

Pro

'hr

130

Lys

Glu

* Ser

Ala

Phe
210

Asp

Leu
35

I'yr

Asp

Thr

Ser

Ala

Val

Thr

Cys
195

Asn R

<210> 35
<211> 645

Mla

aag
Lys

gga
Gly

gat
Asp

tte
’he
100

gty
Val

age
Ser

cag
Gla

gtg
val

ctc
Teu
130

gag
Gla

° c9g

Arg

20

Ala

Asp

Phe G

100

Val

Ser

Cln

val

Leu

180

Clu

T=p

gcg
Mla

tet
Ser

ttt
Phe
85

ggc
cly

ttc
Phe

gtg
val

tgg
Lzp

acc
Thz

165
acc

Th=

gtg
val

gge
CGly

Cln

Val

rop v

Ala

Phe

val

T=p

Thr

165

Thr

Val

Tyr

tet
Ser

999
Gly
70

gea
Ala

gga
Cly

atc
Ile

gtg
Val

aag
Lys
150
gag
Clu

ctg
Teu

acc
Thr

gag
Gla

Met

Thr

Cly
70

Ala

Ile

val

Lys

150

Leu

Thr

Gln

agt
Ser
55

aca

Th~

act

999
Gly

tte
Phe

tgc
Cys
135

gty

val

cag
Gln

age
Se~

cac
dis

Cys
215

Thr

Tle

Cla

Thr

Gly

Phe

Cys

135

Val

Gla

His

Gln
40

tta
Leu

gaa
Gla

tat

= Ty=

acc
'hr

cce
Pro

120

ctyg
Teu

gac
Asp

gac
Asp

aag
Tiys

cag
Gln
200

Cln

Thr

Cln

40

Leu

Clu

I'yr

Thr

Pzo

120

Leu

Gln
200

Lys

gaa
Glu

tte
The

tac
Tyr

aag
hys
105
cec

Pro

ctg
Teu

aac
ABnD

age
Ser

gee
Ala
185

ggce
Cly

Cys

25

Lys

Gla

Phe

Asn

Ala
185

Gly

Pro

agt
Ser

act
Th=

tygc
Cys
30

ctg
L

aac
Asn

gaec
Ala

aag
Lys
170

gac

Asp

ctg
Leu

Pro
10

Arg

Pro

Thz
Cys
90

Lea

Asn

Ala

Lys

170

Teu

Gly

999
Gly

cte
Tea
75

caa

Gln

gag
Glu

c gac

Asp

aac
Asn

ctyg
Leu
155
gac

Asp

tac
Ty~

Sex

Ala

Cly

Asn

155

Msp

Lys

gtc
val
60

ace

Th=

cag
Gln

atc

e

gag
Clu

tte
TPhe
140

cag
Cln

gag
Clu

age

=z Ser

Thr

val

60

Thx

Gln

Ile

Cla

Phe

140

Gln

Cla

Mla
45

cca
Pro

atc
Tla

tat
Tyr

aaa
lys

cag
Gln
125
tac

Tyr

agce
Ser

acc
Thr

aag
Tys

cce
Pro
205

Leu

Ala

45

Pro

Ile

Py

Lys

Gln
125

Ty

Ser G

Thr

Pro

205

tca
Ser

age
Se~

aat
Asn

cgt
Arg
110
ctg
Leu

cce
Pro

ggc
Cly

tac
Tyr

cac
His
1920

gtg
val

30

Pzo

Asn
hrg
110

Leu

)

Ty=

His
190

Lys

agg
hrg

age
Ser

agt
Ser
5

gcg
Ala

aay
Lys

cgg
Ang

aac
Asn

age
Ser
175

aay

Tiys

acc
hr

Ala
15

Ser
95

Ala
Lys

Arg

Asn

Thr

Leu

tte
Phe

ctg
Teu
80

tac
Tyr

gee
Ala

aga
Ser

gag
Glu

age
Ser
160

ctg
Leu

gty
Val

aag
Lys

Leu

Phe

Leu
80

Tyr

hla

Glu
Ser
160

Leu

val

61

192

240

288

336

384

432

480

528

624
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<212> DNA
<213> Homo sapiens

<220>

<221> CDS
<222>(1)..(645)
<223>

<400> 35
tcg acg gaa att gtg ttg
Ser Thr Glu Ile vVal Leu
1 5

cca ggg gaa aga gcc acce

Pro Gly Glu A=g Ala 'Thr
20

ggc tac tta ggc tgy tac
Cly 'l'vz Leu Cly 'rp lyr
35

cte atc tat ggt gca tec
Leu Ile Tyr Gly Ala Ser
50

agt ggc agt ggg tet ggg

Sexr Cly Ser Cly Sexr Cly
65 7

gag cct gaa gat ttt gca
Glu Pro Glu Asp Phe Ala
85

ccg cte act tte gge gga
Pro Lea Thr Phe Gly Cly
100

gca ccc age gtg tte ate
Ala Pro Ser val fPhe lle
115

ggc acc gce agce gtg gtg
Cly Thr Ala Ser Val Val
130

gece aag gtg cag tgg aag
Ala Lys Val Gla Trp Lys
145 150

cag gag agc gty acc gag
Gln Gla Ser Val Thr Clu
165

agc acce ctc acc ctg
Ser Thr Leua Thz Leu
180

tac gcc tgc gag gtg acc

Ty~ Ala Cys Gla Val Thr
195

age ttc aac cgg ggc gag

Ser Phe Rsn Arg Gly Gla

210

<210> 36

<211> 215

<212> PRT

<213> Homo sapiens

<400> 36

acg
Thr

cte

el

caa
Cla

age
Ser
55

aca
Thr

gty
Val

cag
Gln

agce
Ser

cac
dis

tgt
Cys
215

cag
Gln

agg
Axqg

gac
Asp

tat
Tyr

ace
Thr

cece
Pzo
120

ctyg

Leu

gac
Asp

gac
Asp

aag

cag
Cln
200

tet
Ser

Cys
25

aga
Lys

gee
Ala

tte
Phe

tac
Tyr

aay
Lys
108

cece
Pro

ctg
Leu

aac
Isn

age
Ser

gee
Ala
185

gge
cly

ceca
Pro
10

agy

cct
Pro

act
Thr

act
Thr

Cys
50

ctyg
Leu

tee
Ser

gce
MAla

aag
Lys
170

gac
Asp

ctg
Tieu

gca
Ala

gee

Ala

ggc
Cly

ggc
Gly

cag
Gln

989
Glu

ctg
Leu
155
gac

Asp

tac
I'yr

age
Ser

ace
Thz

cag
Cln

atc
Ile
60

ace
Thr

cag
Cln

atc
Ile

gag
Clu

tte
Phe
140

cag
Gln

tee
Ser

gag
Clu

age
Ser

ctg
Leu

cag

Gln

gct
Ala
45

cca
Pro

ate
Ile

tat
Tyr

aaa

cag
Gln
125

tac
Tyr

Ser

acc
Thr

aag
Lys

cce

agt

Ser

30

gac
Asp

age
Ser

ggt
Gly

cgt
Arg
110

cty
Leu

gge
cly

tac
Tyr

cac
His
190

gtg
Val

ttg
Leu
15

gtt

val

agg
Arg

agyg
Arg

cgg
Arg

Ser

95

gcg
Mla

age
Ser
75

aay

Lys

acc
Thr

tet
Ser

tte
Phe

ctyg
Leu
80

teca

Ser

gee
Ala

age
Ser

gag
Clu

ctg
Leu

gty
val

Tys

62

48

96

144

192

240

288

384

432

480

576

624
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Ser Thr Glu Ile Val Leu Thr Gln Ser Pro

]

Pro Gly Glu Arg Ala Thr Leua Ser Cys Arg

20 25
Gly Tyr Leu Cly Trp Tyr Gla Gln Lys Pro
Lea Ile Tyr CGly Ala Ser Ser Arg Ala Thx
50 55

» Gly Ser Gly Ser CGly Thr Asp Phe Thr

Gla Pro Glu hAsp Phe Ala Val Tyr Tyz Cys
85 90

‘'"hr Phe Cly Cly Gly Thr Lys leu
100 105

Pro lLeu
Ala Pro Ser val Phs 1le Phe P~o Pro Sa~
115 120

Gly Thr Ala Ser Val Val Cys Leu Lea Asn
130 135

Ala Tys Va Tys Val Asp Asn Ala
145 150

o]
3
i
el

Gln Glu Ser Val Thr Glu Gln Asp Se~ Tys
165 170

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp
180 185

Ty~ Ala Cys Glu Val Thr His Gln Gly Teu
195 200

Sex Phe Asn Axg Gly Glu Cys
210 215

<210> 37

<211> 24

<212> DNA

<213> Artificial sequence

<220>
<223> Anti-sense primer HUCK-FOR

<400> 37
acactctcce ctgttgaagce tett 24

<210> 38

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Anti-sense primer HUCL2-FOR

<400> 38
tgaacattct gtaggggcca ctg 23

<210> 39

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Anti-sense primer HUCL7-FOR

<400> 39
agagcattct gcaggggeca ctg 23

<210> 40

<211> 4941

<212> DNA

<213> Artificial sequence

Mla

Mla

Gly

Gly

ASp

Dsn

Tea

155

Asp

Th>

Ile
€0

Thx

G1a

Phe
140

Gl

Leu

Gln

Pro

Ile

Tyr

lys

Gln

125

Tyr

Thr

Lys

Tro
205

Sex

30

Pro

Ang
110

leu

Pro

Ty~

His
190

Val

z Leu

15

Val

Arg

Arg

Arg

Ser

95

Ala

hys &

Arg

Asn

Ser

175

Thr

Leu

Phe

Leu
80

CGlu

Ser

160

Teu

val

63
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<220>
<223> Vector PDV-C06

<400> 40

aagcttgcat gcaaattcta tttcaaggag acagtcataa tgaaatacct attgectacg 60
gcageegetyg gattgttatt actegegygcee cagceggecea tggccygagygt gtttgactaa 120
tggggegege cteagggaac cectggtcace gtetegageg gtacgggegyg ttceaggegga 180

accggcageqg gecactggegy gtcgacggaa attgtgcoctca cacagtctceco agccaccctg 240

tectttgtete caggggaaag agccacccotc tectgcaggg ccagtcagag tgttageage 300

tacttagcet ggtaccaaca gaaacctgge caggctccca ggctcctcat ctatgatgea 380
tccaacaggyg ccactggcat cccagccagq ttcagtggeca gtgggtctgg gacagactte 420
actctcacca tcagcagcet agagcctgsa gattttgecag tttattactyg tcagecagegt 480

agcaactgge cteeggettt cggeggaggy accaaggtgg agatcaaacyg tgcggecgea 540

catcatcate accateacygg ggcegeatat accgatattyg aaatgaaccyg cctgggcaaa 600
ggggcegeat agactgttga aagttgttta gcaaaacctc atacagaaaa ttcatttact 660
sacgtctgga aagascgacea aactttagat cgttacgcta actatgaggg ctgtctgtgg 720

aatgctacag gcgttgtggt ttgtactggt gacgaaactc agtgttacgg tacatgggtt 780
cctattggge ttgctatcce tgaaaatgag ggtggtggcet ctgagggtgg cggttctgag 840
ggtggcggtt ctgagggtgyg cggtactaaa cctectgagt acggtgatac acctattcoccg 900
ggctatactt atatcaaccce tctcgacgge acttatccge ctggtactga gcaaaaccco 960
gctaatcota atccttctet tgaggagtct cagectctta atactttcat gtttecagaat 1020
sataggttce gaastagygca gggtgcatta actgtttata cgggcactgt tactcaagge 1.080
actgaccccg ttaaaactta ttaccagtac actcctgtat catcaaaage catgtatgac 1140
gcttactgga acggtaaatt cagagactge geotttccatt ctggctttaa tgaggatcca 1200
ttegtttgtyg aatatcaagg ccaatcgtct gacctgectc aacctectgt caatgcetgge 1260
ggcggetetg gtggtggtte tggtggegge tetgagggtyg geggctetga gggtggeggt 1320
tctgagggty gecggetcetga gggtggeggt tcecggtggeg getcceggttce cggtgatttt 1330
gattatgaaa aaatggcaaa cgctaataag ggggctatga ccgaaaatge cgatgaaaac 1440
gcgctacagt ctgacgctaa aggcaaactt gattctgtcg ctactgatta cggtgetgct 1500
stegatggtt tcattugtga cgtttecgge cttgctaatg gtaatggtge tactggtgat 1560
tttgotgget ctaattccca aatggotcaa gteggtgacyg gtgataattce acctttaatg 1620
sataatttce gtcaatattt accttettty cectcagtcgg ttgaatgteg ccoccttatgte 1680
tttggcgety gtasaccata tgasttttet attgattgtyg acaaastasa cttattecgt 1740
ggtgtcttty cgtttctttt atatgttgece acctttatgt atgtattttc gacgtttgct 1800
aacatactgc gtaataagga gtcttaataa gaattcactg geccgtegttt tacaacgtcg 1860
tgactgggaa aaccctggceg ttacccaact taatcgectt gecagcacatc ccecctttege 1920
cagctggogt aatagocgaag aggeccgcac cgatcgecct tcccaacagt tgcgecagect 1980
gaatggcgaa tggcgectga tgcggtattt tcetccttacg catctgtgeg gtatttcaca 2040
ccgcatacgt caaagcaacc atagtacgeg cecctgtageg gegcecattaag cgeggegggt 2100
gtggtggtta cgcgcagegt gaccgctaca cttgccageyg cccoctagegee cgctecttte 2160
getttettee cttectttet cgecrcacgtte gecggettte ccegtcaage totaaategg 2220
gggctecott tagggttoeg atttagtget ttacggeacce tegaccccaa aaaacttgat 2280
ttgggtgatyg gttcacgtag tgggccatceg cectgataga cggtttttog cectttgacg 2340

ttggagteca cgttetttaa tagtyggactc ttgttccasa ctggaacaasc actcaaccct 2400
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atctoggget
aatgagctga
ttatggtgca
ccgccaacac

caagcetgtga

cgagac
atggtttett
ttatttttet
cttcaataat
cecettttttyg
aaagatgctg
ggtaagatea
gttectgetat
cgcatacact
acggatgyca
gcggccaact
aacatggygy
ccaaacgacy
ttaactgogcy
gataaagttyg
aaatctggag
sagcectece
aatagacaga
gtttactcat
gtgaagatcc
tgagegteag
gtaatctget
caagagctac
actgtcctte
acatacctceg
cttaccgggt

gggggttegt

cagcgtgage
gtaagcggca
tatctttata
tegteagggy
geettttget
aaccgtatta
agegagteag
cgttggcega
gagcgcaacy
atgcttccgg

agctatgacc

<210> 41
<211> 24

attcttttga
tttaacaaaa
ctctcagtac
ccgctgacge
cegteteegyg
gaaagggect
agacgtcagy
aaatacattc
attgaaaaag
cggeattttyg
aagatcagtt
ttgagagttt
gtggegeggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgagey
gtatcgtagt
tcgctgagat
atatacttta
tttttgataa
acccegtaga
gcttgeaaac
caactcetttt
tagtgtagee
ctctgctaat
tggactcaag

gcacacagece

tatgagaaag
gggteggaac
gtecctgtegy
ggcggagect
ggccttttge
ccgcectttga
tgagcgagya
ttcattaatyg
caattaatgt
ctcgtatgtt

atgattacge

<212> DNA
<213> Artificial sequence

<220>

tttataaggg
atttaacgcg
aatctgcectcet
gcectgacgyg
gagctgeaty
cgtgatacge
tggcactttt
aaatatgtat
gaagagtatg
cettectgtt
gggtgcacga
tegececyaa
attatcecegt
tgacttggtt
agaattatge
aacgatcgga
tecgecttgat
cacgatgect
tectagettee
tetgegeteyg
tgggtctege
tatctacacy
aggtgcctea
gattgattta
tectcatgacce
aaagatcaaa
agasasacca
teccgaaggta
gtagttaggc
cctgttacea
acgatagtta

cagcttggag

cgccacgett
aggagagcgce
gtttegecac
atggaaaaac
tcacatgtte
gtgagctgat
agcggaagag
cagctggcac
gagttagcte
gtgtggaatt

c

attttgeccga
aattttaaca
gatgcecgeat
gcttgtetge
tgtcagaggt
ctatttttat
cygggaaatg
ccgctecatga
agtattcaac
tttgcteace
gtgggttaca
gaacgtttte
attgacgceg
gagtactcac
agtgctgeca
ggaccgaagyg
cgttgggaac
gtagcaatgg
cggcaacaat
gcecttecgg
ggtatcattyg
acggggagte
ctgattaagce
aaacttcatt
aaaatceett
ggatcttott
cagctaccag
actggcttea
caccacttca
gtggctgetg
ccggataagg

cgaacgacct

ccecgaaggga
acgagggage
ctctgacttyg
gecageaacy
tttectgegt
accgctecgee
cgcccaatac
gacaggtttc
actcattagg

gtgageggat

<223> Anti-sense primer HuCIlgG

<400> 41

gtccaccttg gtgttgctgg gett 24

tttcggecta
aaatattaac
agttaagcca
tecoccggeate
tttcacegte
aggttaatgt
tgegeggaac
gacaataacc
atttececgtgt
cagaaacgcet
tegaactgga
caatgatgag
gycaagagea
cagtcacaga
tasccatgag
agctaaccge
cggagctgaa
caacaacgtt
taatagactqg
ctggcetggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggttty
gcagagcyca
agaactctgt
ccagtygecga
cgcageggte

acaccgaact

gaaaggcgga
ttccaggggy
agcgtcgatt
cggccttttt
tatcccetga
gcagecgaac
gcaaaccgeae
ccgactggaa
caccccagge

aacaatttca

ttggttaaaa
gtttacaatt
geoecgacac
cgcttacaga
atcaccgaaa
catgataata
ccetatttgt
ctgataaatyg
cgcecttatt
ggtgaaagta
tctcaacage
cacttttaaa
actcggtege
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggey
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgttecac
ttttetgege
tttgccggat
gataccaaat
agcaccgect
taagtcgtyt
gggctgaacy

gagataccta

caggtatccyg
aaacgectgg
tttgtgatge
acggttcctg
ttetgtggat
gaccgagcege
tcteceegeg
agcgggeagt
tttacacttt

cacaggaaac

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420

3480

3840
3900
3960
4020
4080
4140

4200

4380
4440
4500
4560
4620
4680
4740
4800
4360
4920

4941
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<210> 42
<211>24

<212> DNA
<213> Artificial sequence

<220>

<223> Anti-sense primer HuCIlgM

<400> 42

tggaagaggc acgttctttt cttt 24

<210>43

<211> 6778
<212> DNA
<213> Artificial sequence

<220>

<223> Vector pSyn-C03-HCgamma1

<400> 43
gacggategy

ccgecatagtt
cgagcaaaat
ttagggttag
attcattggt
atatcataat
attattgact
ggagttcege
ccgeccattg
ttgacgtcas
tcatatgeca
tgcccagtac
cgctattace
ctcacgggga
aaatcaacgg
taggegtgta
ctggagacgce
ccgeggecgy
ttgcagaagt
aggagatcaa
acctattggt
caattacage
tgectggaat
cccageagea
tteccecegage
ttceecegeey
agcageagece

aaggtggaca

gagatcteee
aagccagtat
ttaagctaca
gcgttttgeg
tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgecoc
atgaccttat
atggtgatge
tttccaagte
gactttccaa
cgytgggagy
catccacget
gaacggtgca
tggtegtgag
tagaaactgg

cttactgaca

tegecaceat
teageatgag
agagcaccag
cegtgacegt
tgctgcagay

tgggcaccca

aacgcgtgga

gatcccectat
ctgctecectyg
acaaggcaaqg
ctgctteget
aaatcaatat
atattggcte
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tecacececat
aatgtcgtaa
tetatataag
gttttgacct
ttggaagety
gcactgggca
gcttgtegag
tecactttge
ggcetgeace
cagcgetage
cggeggeaca
gagctggaac
cageggeety
gacctacate

geccaagage

ggtgcactct
cttgtgtgtt
gcttgaccga
aggtggtcaa
tggctattgg
atgtccaaca
tacggggtca
tggcccgeet
tcccatagta
aactgcccac
caatgacggt
tacttyggcag
gtacatcaat
tgacgtcaat
caacteccgeo
cagagctegt
ccatagaaga
gcectggatgg
ggtaagtatc
acagagaaga
ctttetetee
gygetteetgt
accaaggygec
gcecgeectgg
ageggegect
tacagectga
tgcaacgtga

tgcgacaaga

cagtacaatc
ggaggteget
caattgecatg
tattggccat
ccattgcata
ttaccgccat
ttagttcata
ggctgaccge
acgccaatag
ttggcagtac
aaatggeecyg
tacatctacg
gggegtggat
gggagtttgt
ccattgacge

ttagtygaac

caccgyggace
cctgactete
aaggttacaa
ctettgegtt
acaggtgtec
gggcectygt
ccagegtgtt
gctgectygt
tgaccagegqg
gcagegtggt
accacaagee

cccacaccty

tgctetgatg
gagtagtgcyg
aagaatctgc
tagccatatt
cgttgtatce
gttgacattg
geccatatat
ccaacgacce
ggactttcca
atcaagtgta
cctggeatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gteagatege
gatccagcct
ttaggtagee
gacaggttta
tctgatagge
actcccagtt
gatcagcaca
cceectyggee
gaaggactac
cgtgecacace
gaccgtgece
cagcaacace

ccececeetge

120
180
240

300

540
600
660

720

840

900

960
1020
1080
1140
1200
1260
1320
1380

1440
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cctgeeeccy
accctcatga
gaccecgagyg
aagccceggyg
caccaggact
gceccecateyg
accctgeecee
aagggcttet
aactacaaga
cteacegtygyg
gaggecetge
tctagaggge
tetgttgttt
ctttectaat
99999tyggy
ggggatgcgg
tatcccecacyg
gtgaccgeta
ctegecacgt
cgatttagtg
agtgggccat
satagtggac
gatttataag
aaatttaacg
gctcocecage
gaaagtcece
caaccatagt
attcteegee
cctetgaget
agctececggyg
ttcgeatgat

tattcggota

agctgctggg
tcagccggac
tgaagttcaa
aggagcagta
ggctgaacygy
agaagaccat
ccagceggyga
accecagega
cecacceecee
acaagagecy
acaaccacta
cegtttaaac
gececteaee
aaaatgagga
tggggeagga
tgggctctat
cgcectgtag
cacttgceag
tecgeeggett
ctttacggcea
cgcecctgata
tettgtteca
ggattttgce
cgaattaatt
aggcagaagt
aggcteccea
ccegeaceta
ccatggctga
attccagaag
agcttgtata
tgaacaagat

tgactgggca

cggaccctee
ccccgaggtg
ctggtacgtg
caacagcacc
caaggagtac
cagcaaggcece
ggagatgacc
catcgeegtyg
tgtgctggac
gtygcagoay
cacccagaag
cegetgatea
cgtgcetteo
aattgcateyg
cageaagggy
ggcttetgag
cggcgcatta
cgecectageyg
tcceegteaa
cetegaceee
gacggttttt
aactggaaca
gatttcggee
ctgtggaatyg
atgcaaagca
gcaggeagaa
actecgeeca
ctaatttttt
tagtgaggay
tcecattttey
ggattgcacyg

caacagacaa

gtgttcectgt
acctgcgtgg
gacggegtgyg
taccgggtay
aagtgeaagy
aagggccage
aagaaccagg
gagtgggaga
agcgacggea
gygcaacgtgt
agcctgagee
geetegacty
ttgaccetyg
cattgtctga
gaggattygg
gcggaaagaa
agegeggcegqg
ccegetectt
gctctaaate
aaaaaacttyg
cgcectttga
acactcaacc
tattggttaa
tgtgtcagtt
tgcatctcaa
gtatgcaaag
toccgeecet
ttatttatge
gettttttgg
gatctyatca
caggttctce

tecggetgete

teccececaa
tggtggacgt
aggtgcacaa
tgagegtget
tgagcaacaa
cecegggagee
tgtcecteac
gcaacggeca
gcttetteet
tecagcetgecag
tgageceogy
tgecttetag
aaggtgecac
gtaggtgtca
aagacaatag
ccagetgggyg
gtytgytygt
tegettteott
gggggetece
attagggtga
cgttggagte
ctatcteggt
aaaatgagct
agggtgtgga
ttagtcagca
catgcatcte
aactccgeoee
agaggccyag
aggcctagge
agagacagga
ggccgettgy

tgatgccgee

gcccaaggac
gagccacgag
cgccaagace
caccgtgctg
ggecctgect
ccagygtgtac
ctgtctyggtyg
gceccgagaac
gtacagcaag
cgtgatgcac
caagtgataa
ttgcecageca
tcccactgte
ttetattetg
caggcatgcet
ctectaggggy
tacgegecage
ccetteettt
tttagggtte
tggttcacgt
cacgttettt
ctattctttt
gatttaacaa
aagtccccag
accaggtgtg
aattagtcag
agttoegeee
gcegecctetyg
ttttgcaaaa
tgaggatcygt
gtggagaggce

gtgtteccgge

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400

2460

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420

3480
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tgtcagcgca
aactgcagga
ctgtgctega
ggcaggatcet
caatgcggcyg
atcgcatcga
acgaagagca
ccgacygygeya
aaaatggecy
aggacatage
gettectegt
ttettgacga
caacctgeca
aatcgtttte
cttegeeecac
cacaaattte
catcaatgta
atggtcatag
agccggaage
tgcgttgoge
aatcggccaa
cactgactecg
ggtaatacgg
ccagcaaaag
cceeectgac
actataaaga
cctgecegett
tagctcacge
gcacgaacce
caacccggta

agcgaggtat

tagaagaaca
tggtagctet
gecagattacyg
tgacgctcay
gatcttcacc
tgagtaaact
ctgtctattt
ggagggetta
tccagattta
aactttatce
gccagttaat
gtogtttggt
cccecatgttyg
gttggcegea
gccatcegta
gtgtatgegg
tagcagaact
gatcttaceg
agcatctttt
aaaaaaggga
ttattgaage

gaaaaataaa

ggggcgceeeq
cgaggeageq
cgttgtcact
cctgtcatcet
gctgcatacyg
gcgageacygt
tecaggggete
ggatctcgte
cttttetgga
gttggetace
getttacggt
gttettctga
tecacgagatt
cgggacgecy
cccaacttgt
acaaataaag
tcttatcatg
ctgttteety
ataaagtgta
tcactgcceg
cgcgegggga
ctgegotegyg
ttatccacag
gccaggaace
gagcatcaca
taccaggegt
accggatacc
tgtaggtate
ccegtteage
agacacgact

gtaggcggty

gtatttggta

tgatccggea

tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggee
tcagcaataa
gcctecatee
agtttgcgea
atggcttecat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttasaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg

caaatagggg

gttectttttyg
cggctatcgt
Jgaagcgggaa
caccttgcte
cttgatccgg
actcggatgyg
gegecagecy
gtgaccceaty
ttcatcgact
cgtgatatty
ategeogete
gcgggactcet
tegattecac
gctggatgat
ttattgcage
cattttttte
tectgtatace
tgtgaaattyg
aagectgggy
ctttccagte
gaggeggttt
tegttegget
aatcagggga
gtasaaaggc
aaaatcgacyg
ttcecectgyg
tgtcocgectt
tcagttcggt
cogaccegety
tatcgecact

ctacagagtt

tctgegetet
aacaaaccac
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgetge
accagccage
agtctattaa
acgttgttge
tcagcteccgg
cggttagcte
tcatggttat
ctgtgactygy
gcteottgoce
tcatcattgy
ccagttcgat
gcegtttcectgy
cacggaaatyg
gttattgtct

ttecgegeac

tcaagaccga
ggctggecac
gggactggct
ctgcecgagaa
ctacctgece
aagccggtet
aactgttcoge
geygatycctyg
gtggeegget
ctgaagaget
cegattegea
ggggttcgaa
cgeegectte
cetecagege
ttataatggt
actgcattet
gtecgacctet
ttatcegete
tgcctaatga
gggaaacctyg
gcgtattggy
geggcgageg
taacgcagga
cgegttgetg
ctcaagtcag
aagctcecte
tcteoectteg
gtaggtcgtt
cgecttatec
ggcagcagce

cttgaagtgg

gctgaageca
cgctggtage
agaagatcet
agggattttyg
atgaagtttt
cttaatcagt
actcccecegte
aatgataccg
cggaagggcece
ttgttgcegy
cattgctaca
ttceccaacga
ctteggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttet
gtaacccact
gtgagcaaaa
ttgaatacte
catgagcgga

atttccccga

cctgteceggt
gacgggcgtt
gctattgggce
agtatccatce
attcgaccac
tgtcgatcag
caggcteaag
cttgecgaat
gggtgtggcy
tggeggegaa
gegeatogee
atgaccgacc
tatgaaaggt
ggggatctea
tacaaataaa
agttgtggtt
agctagaget
acaattccac
gtgagctaac
tegtgecage
cgctetteeyg
gtatcagcte
aagaacatgt
gegtttttec
aggtggcygaa
gtgcgctcte
ggaagcgtygyg
cgctecaage
ggtaactatc
actggtaaca

tggcetaact

gttacctteg
ggtttttttyg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcategtygyg
tcaaggcgag
ccgatcegttyg
cataattcte
accaagtcat
cgggataata
teggggegaa
cgtgcaccea
acaggaaggc
atactcttce
tacatatttg

aaagtgccac

gccetgaatg
ccttgcgecag
gaagtgcegy
atggctgatg
caagcgaaac
gatgatctygg
gcgcegeatge
atcatgytyg
gatcgctate
tgggectgace
ttetateges
aagcgacgee
tgggettegy
tgctggagtt
gcaatagcat
tgtccaaact
tggegtaate
acaacatacg
tcacattaat
tgcattaatg
cttceteget
actcaaaggc
gagcaaaagy
ataggctecg
acccgacagy
ctgttccgac
cgctttctea
tgggetgtgt
gtcttgagte
ggattagcag

acggctacac

gaaaaagagt
tttgcaagca
ctacggggte
tatcaaaaag
aaagtatata
tctecagcgat
ctacgatacg
gctecaccgge
gtggtectge
taagtagttc
tgtcacgcte
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcgecaca
aactctcaag
actgatctte
aaaatgccyge
tttttcaata
aatgtattta

ctgacgte

3730
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380

4440

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400

5460

5760
5820
5880
5940
6000
6060
6120
6180
6240

6300

6420

6480

6540
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<210> 44

<211> 6283

<212> DNA

<213> Artificial sequence

<220>
<223> Vector pSyn-C04-Clambda

<400> 44

gacqggatcgg gagatctcee gatcecctat ggtgecactct cagtacaate tgctctgatg 60
ccgcatagtt aagccagtat ctgctcecotyg cttgtgtgtt ggaggtceget gagtagtgeg 120

cgagcaaaat ttaagctaca acaaggcaaq gcettgaccga caattgttaa ttaacatgaa 180

gaatctgett agggttagge gttttgcget gettegctag gtggtcaata ttggecatta 240

gccatattat tcattggtta tatagecataa atcaatattyg gctattggece attgeatacg 300
ttgtatccat atcataatat gtacatttat attggctcat gtccaacatt accgcecatgt 380
tgacattgat tattgactag ttattaatag taatcaatta cggggtcatt agttcatage 420
ccatatatgg agttcocgegt tacataactt acggtaaatg gececgectgg ctgacegece 480

sacgacccce geccattgac gtcasataaty acgtatgttce ccatagtasc gecaataggy 540

actttcecatt gacgtcaatg ggtggagtat ttacggtaaa ctgcccactt ggcagtacat 600
caagtgtate atatgecasg tacgceccet attgacgtea stgacggtas stggeccgee 660
tggcattaty ccecagtacat gaccttatgy gactttecta cttggcagta catctacgta 720
ttagteateg ctattaccat ggtgatgegyg ttttggeagt scatcastgyg gegtggatag 780
cggtttgact cacggggatt tccaagtctc caccccattg acgtcaatgg gagtttgttt 840
tggcaccaaa atcaacggga ctttccaaaa tgtcgtaaca actccgecce attgacgcaa 900
atgggcggta ggcgtgtacy gtgggaggtc tatataagca gagctegttt agtgaaccgt 960

cagatcgcect ggagacgeca tccacgectgt tttgacctee atagaagaca ccgggaccega 1020
tccagectee geggeoggga acggtgcatt ggaatcgatg actctettag gtagecttge 1080
agaagttggt cgtgaggcac tgggcaggta agtatcaagg ttacaagaca ggtttaagga 1140
gatcaataga aactgggctt gtcgagacag agaagactct tgegtttctg ataggcacct 1200
attggtetta ctgacatcca ctttgecttt ctetecacag gtgtccacte ccagttcaat 1.2.60
tacagctege caccatggece tgcccegget tectgtgygge ceotygtgate agcacctygce 1320
tegagatcee cggaccgegg cegcaagett accgtgctgg gcocageccaa ggecgetece 1380
agcgtgacce tgttcccecee cteoctcecgag gagctgcagg ccaacaaggc caccctggtg 1440
tgcectecateca gegacttota cectggegee gtgaccgtgg cctggaagge cgacagcaga 1500
ccegtgaagy ceggegtgga gaccaccacce cceagcaagc agagcaacaa caagtacgee 1560
gceageaget acctgagect cacccccgag cagtggsaga gecaccggag ctacagetge 1620
caggtgacce acgagggcag caccgtggag aagaccgtgg cccccaccga gtgcagctaa 1630
tagacttaag tttesaaccge tgatcagoct cgactgtgec ttotagttge cagecatctg 1740
ttgtttgcce ctecececcgtyg cettecettga coctggasagg tgccactcocece actgtecttt 1.800
cctaataaaa tgaggaaatt geatcgeatt gtcetgagtag gtgtcattet attctggggg 1860
gtggggtyggg gcaggacage aagggggagy attgggsaga caatagcagg catgetgggg 1.920
stgcggtgyyg ctetatgget tetgaggegy aaagaaccag ctggggetet agggggtate 1580

cccacgegee ctygtagegge geattaagey cygcgggtygt gytggttacg cgcagegtya 2040
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cecgcectacact
ccacgttoge
ttagtgettt
ggccategece
gtggactett
tataagggat
ttaacgcygaa
cecageagge
gtococagge
catagtecccyg
tcecgeccoat
tgagcetatte
cecegggaget
caccgegacy
gcageteteg
tgtectgegy
ctttgecateg
cctgacctat
cgaactgcce
tcttagecag
atggcgtgat
ggacgacace
ggactgccee
ggacaatggce
atacgaggtc
gcgetactte
gcteogeatt
agettgggey
tacacaaatc
cgatagtgga
agatttcgat

cgecggetyy

tgccagecgee
cggctttecee
acggcaccte
ctgatagacyg
gttecaaact
tttggecatt
ttaattctgt
agaagtatge
tccececageag
cecetaacte
ggctgactaa
cagaagtagt
tgtatatcca
tctgtegaga
gagggegaag
gtaaatagct
gcecgegetee
tgcatctece
getgttctge
acgagegggt
ttcatatgceg
gtcagtgegt
gaagtccgge
cgcataacag
gccaacatct
gageggagge
ggtcttgace
cagggtcgat
gceccgcagaa
aaccyacyce
tccaccgecy

atgatcctcece

ctagcgecceg
cgtcaagctce
gaccccaaaa
gtttttcgee
ggascaacac
teggeocetatt
ggaatgtgty
aaagcatgea
gcagaagtat
cgcecataece
ttttttttat
gaggaggett
tttteggate
agtttctgat
aatctegtge
gecgcegatgg
cgattcecgga
gceogtgeaca
agecggtege
teggeccatt
cgattgctga
cegtegegea
acctegtgea
cggtcattga
tettectggag
atccggaget
aactctatca
gegacgcaat
gcgcggeegt
ccagcactcg
ccttetatga

agegegggga

ctecectttege
taaatcgggy
aacttgatta
ctttgacgtt
tecaaccctat
ggttaaaaaa
tcagttaggg
tctcaattag
gcaaagcatg
gceecctaact
ttatgcagag
ttttggagge
tgatcageac
cgaaaagtte
tttecagette
tttctacaaa
agtgcttgac
gggtgtcacy
ggaggccatg
cggaccegcaa
tceecatgtyg
ggctetegat
cgcggattte
ctggagcgag
gccgtggttyg
tgcaggateg
gagcttggtt
cgtcecgatee
ctggaccgat
tcecygagggea
aaggttgggce

tctecatgety

tttettecet
gctceecttta
gggtgatggt
ggagtccacg
cteggtetat
tgagetgatt
tgtggaaagt
tcagcaacca
catcteaatt
cegeeecagtt
gcegaggeey
ctaggetttt
gtgatgaaaa
gacagcegtcet
gatgtaggag
gatcgttatg
attggggaat
ttgcaagacc
gatgcgateqg
ggaatcggte
tatcactgge
gagctgatge
ggctccaaca
gcgatgtteg
gcttgtatgg
cegeggetec
gacggcaatt
ggageeggga
ggctgtgtag
aaggaatayc
ttcggaatcg

gagttctteg

teccttteteg
gggtteccgat
tcacgtagtyg
ttctttaata
tocttttgatt
taacaaaaat
ccecagygete
gytgtggaaa
agtcagcaac
ccgeccatte
cctetgecte
gcaaaaagct
agcectgaact
ccgacctgat
ggegtyggata
tttatcggca
tcagegagaqy
tgcctgaaac
ctgcggececga
aatacactac
aaactgtgat
tttgggcega
atgtcctgac
gggattccca
agcageagac
gggcgtatat
tcgatgatge
ctgtegggey
aagtactcgce
acgtygctacy
ttttececggga

cccaccccaa

2100
2160
2220
2280
2340
2400

2460

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900

3960
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cttgtttatt gcagcttata atggttacaa ataaagcaat agcatcacaa atttcacaaa 4020
taaagcattt ttttcactgc attctagttg tggtttgtoc aaactcatca atgtatctta 4030
tcatgtctgt ataccgtcega cctctageta gagcecttggeg taatcatggt catagetgtt 4140
tcotgtgtga aattgttate cgctcacaat tccacacaac atacgagccg gaagcataaa 4200
gtgtaaagce tggggtgoct aatgagtgag ctaactcaca ttaattgcgt tgcgctcact 4260
gcccgettte cagtcgggaa acctgtegty ccagctgecat taatgaatcg gccaacgege 4320
ggggagagge ggtttgegta ttgggegete ttecgettee tegetcactg actegetgeg 4380
cteggtegtt cggetygegyge gageggtatce agctcactcea aaggcggtaa tacggttatce 4440
cacagaatca ggggataacyg caggaaagaa catgtgagca aaaggccage aaaaggccag 4500
gaacegtaaa aaggoegegt tgctyggegtt tttecatagyg ctecgeccee ctgacgagea 4560
tcacaaaaat cgacgetcaa gteagaggty gegaaaccey acaggactat aaagatacca 45620
ggogtttece cctggaaget coctegtgeg ctetectgtt cegaccctge cgottaccgg 4680
atacctygtee gectttetee cttegggaayg cgtggegett totcataget cacgetgtag 4740
gtatctcagt tcggtgtagyg tegttegote caagetggge tgtgtgcacyg aaccccccegt 4800
tcagoeegac cgctgegoct tatcceggtaa ctatcgtett gagtccaacc cggtaagaca 4860
cgacttatceyg ccactggeag cagecactgy taacaggatt agecagagcocga ggtatgtagy 4920
cggtgetaca gagttcttga agtggtggece taactacgge tacactagaa gaacagtatt 4930
tggtatctge getcectgetga agccagttac cttcggaaaa agagttggta getcttgate 5040
cggcaaacaa accaccgctg gtageggttt ttttgtttge aagcagcaga ttacgcgceag 5100
aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacyg ctcagtggaa 5160
cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat 5220
ccttttaaat taasastgaa gttttaaatc aatctaaagt atatatgagt aaacttggte 5280
tgacagttac caatgettaa tcagtgagge acctatctea gegatctgte tatttegtte 5340
atccatagtt gectgactee cegtegtgta gataactacg atacgggagg gettaccate 5400
tggceccagt getgcasatga taccgegaga cccacgctcea ccoggetcecag atttatcage 5460
aataaaccag ccagccggaa gggccgageyg cagaagtggt cctgcaactt tatccegecte 5520
catccagtet attaattgtt gecgggaage tagagtaagt agttegecag ttaatagttt 5580
gcgcaacgtt gttgecattg ctacaggcat cgtggtgtca cgetcgtogt ttggtatgge 5640
tteattecage tecggttcee aacgatcasg geogagttaca tgatcccecca tgttgtgeas 5700
aaaagcggtt agctcecttceg gtectccgat cgttgtcaga agtaagttgg ccgcagtgtt 5760

atcactcatg gttatggcag cactgcataa ttctcttact gtcatgccat ccgtaagatg 5820

cttttctgtg actggtgagt actcaaccaa gtcattctga gaatagtgta tgcggcgacce 5880
gagttgctet tgcceggegt caatacggga taataccgcg ccacatagcea gaactttaaa 5940
agtgcteate attggaaaac gttctteggyg gogaaaactc tcaaggatct taccgetgtt 6000
gagatccagt tcgatgtaac ccactcgtgce acccaactga tcttcagecat cttttacttt 6060
caccagcegtt tetgygtygag casaaacagyg aaggcaasat gecgcaaaza agggastaag 6120
ggcgacacgg aaatgttgaa tactcatact cttccttttt caatattatt gaagecattta 6180
tcagggttat tgtctcatga geggatacat atttgaatgt atttagaaaa ataaacaaat 67240
aggggttceeyg cgcacatttc cecgasaagt gecacctgac gte 6283
<210> 45

<211> 52

<212> DNA
<213> Artificial sequence

<220>
<223> Oligonucleotide 5L-B

<400> 45
acctgtctcg agttttccat ggcetcagtee gecctgacce ageceegcte ag 52

<210> 46

<211>43

<212> DNA

<213> Artificial sequence
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<220>

<223> Oligonucleotide sy3L-A

<400> 46

ccagcacggt aagcttcagc acggtcacct tggtgccagt tcc 43

<210> 47
<211> 50

<212> DNA
<213> Artificial sequence

<220>

<223> Oligonucleotide 5H-F

<400> 47

acctgtcttg aattctccat ggecccaggtg cagetgcagg agtccggece 50

<210> 48
<211> 47

<212> DNA
<213> Artificial sequence

<220>

<223> Oligonucleotide sy3HA

<400> 48

gececttggtg ctagegetgg agacggtcac cagggtgecc tggecee 47

<210> 49

<211> 10515
<212> DNA
<213> Artificial sequence

<220>

<223> Vector piG-C911-HCgamma1

<220>

<221> misc_feature
<222> (1326)..(5076)
<223> Stuffer

<400> 49

tcgacggate
tgccgeatay
cgcgagcaaa
gcttagggtt
ttattcattg
ccatatcata
tgattattga
atggagttce
cccegececat
cattgacgte
tatcatatge

tatgceccagt

gggagatcte
ttaagccagt
atttaagcta
aggegttttg
gttatatage
atatgtacat
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgece

acatgacctt

cegatacect
atctgcteee
caacaaggca
cgctgetteg
ataaatcaat
ttatattgge
atagtaatca
acttacggta
aatgacgtat
gtatttacgg
cectattgac

atgggacttt

atggtgcact
tgcttgtgty
aggcttgace
ctaggtggte
attggctatt
tcatgtccaa
attacggggt
aatggceege
gttcceatag
taaactgecce
gtcaatgacg

cctacttgge

ctcagtacaa
ttggaggtcg
gacaattgca
aatattggcc
ggccattgca
cattaccgee
cattagttca
ctggetgace
taacgccaat
acttggcagt
gtaaatggce

agtacatcta

tctgetetyga
ctgagtagty
tgaagaatct
attagccata
tacgttgtat
atgttgacat
tagcccatat
gcecaacgac
agggacttte
acatcaagtyg
cgactggeat

cgtattagte
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atcgotatta
gactcacggg
caaaatcaac
ggtaggcgtg
gecetggagac
cteegeggee
ccttgcagaa
taaggagatc
gcacctattg

tteaattaca

tggcccagee gg

attacactca
cggacactet
ttecatactat
ttgctgeeac
acaagtcaca
actttgaatt
atactatgat
cgcttgatgt
ataaagatgg
taccttetyy
caaattttag
ctgcagecta
atggtacaat
ctgttaagag
cctecaggaga
ttaatgctac
ttgctgatta
tttetgecac
tcaaggyaga
attataaatt

atgctacttc

ccatggtgat
gatttccaag
gggactttece
tacggtggga
geecatacacy
gggaacgygty
gttggtegty
aatagaaact
gtcttactga
getegaecace
ccagtgac
acatacttca
ttatttaact
taatcatacy
agagaaatca
gtcggtgatt
gtgtgacaac
attcgataat
ttcagaaaaqg
gtttctcetat
ttttaacact
agccattett
ttttgttgge
cacagatgct
ctttgagatt
tgttgtgaga
taaattcect
ctctgtgete
taagttgaat
tgatgtaaga
gccagatgat

aactggtaat

geggttttgg
tetecaccee
aaaatgtcgt
ggtctatata
ctgttttgac
cattggaagce
aggcactggy
gggcttgtey
catccacttt
atgggatygga
cttgaccggt
tetatgaggy
caggatttat
tttggcaacce
aatgttgtee
attattaaca
cctttetttyg
gcatttaatt
tcaggtaatt
gtttataagyg
ttgaaaccta
acagccetttt
tatttaaagce
gttgattgtt
gacaaaggaa
ttcectaata
tetgtetaty
tacaactcaa
gatctttgct
caaatagcgce
ttcatgggtt

tataattata

cagtacatca
attgacgtca
aacaactcecg
agcagageteo
ctecatagaa
tggcetggat
caggtaagta
agacagagaa
gectttetet
gctgtatcat
gcaccacttt
gyggtttacta
ttetteccatt
ctgtcatacce
gtggttgygt
attctactaa
ctgtttctaa
gcactttcga
ttaaacactt
gctatcaacce
tttttaagtt
cacctgetea
caactacatt
ctcaaaatcce
tttaccagac
ttacaaactt
catgggagay
cattttttte
tctecaatgt
caggacaaac
gtgtcettge

aatataggta

atgggegtyy
atgggagttt
cccecattgac
gtttagtgaa
gacaccgyga
atcctgacte
tcaaggttac
gactettgeg
ccacaggtgt
cectettettyg
tgatgatgtt
tecetgatygaa
ttattctaat
ttttaaggat
ttttggttet
tgttgttata
acccatgggt
gtacatatct
acgagagttt
tatagatgta
gcctettggt
agacatttgg
tatgctcaag
acttgctgaa
ctctaattte
gtgteetttt
aagaaaaatt
aacctttaag
ctatgcagat
tggtgttatt
ttggaatact

tcttagacat

atagecggttt
gttttggcac
gcaaatgggc
cecgtecagate
ccgatccage
tcttaggtag
aagacaggtt
tttctgatag
ccactcccag
gtactgctge
caagctccta
atttttagat
gttacagggt
ggtatttatt
accatgaaca
cgagcatgta
acacagacac
gatgcetttt
gtgtttaaaa
gttcgtgate
attaacatta
ggcacgtcag
tatgatgaaa
ctcaaatgct
agggttgtte
ggagaggttt
tctaattgtg
tgctatyggeg
tcttttgtag
gctygattata
aggaacattg

ggcaagctta

1020
1080
1140
1200
1260
1320
1380
1440

1500

1740
1800
1860
1920
1980
2040
2100
2180
2220
2280

2340
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ggccotttga
cacctgetct
ttggctacca
cggtttgtyy
ttaatggact
aacaatttgyg
saatattaga
atgcttcate
caattcatge
tececagactea
acattectat
ctagccaaaa
actctaataa
tgcctgttte
ctgaatgtge
tcteaggtat
aaatgtacaa
ctgaccctet
cactcgctga
gagatctcat
atgatatgat
catttggtge
atggeattgg
ttaacaagyc
agctgcaaga
gctctaattt
tegaggegga
atgtaacaca
ctaaaatgte
accaccttat

atgtgccate

gagagacata
taattgttat
accttacaga
accaaaatta
cactggtact
ccgtgatgtt
catttecacct
tgaagttget
agatcaactc
ggcaggctgt
tggagatgge
atctattgtyg
caccattget
tatggctaaa
taatttgett
tgctgetgaa
aaccccaact
aaagccaact
tgctggette
ttgtgcgeag
tgctgcctac
tggegetget
agttacccaa
gattagtcaa
cgttgttaac
tggtgcaatt
ggtacaaatt
acaactaatc
tgagtgtgtt
gtccttecca

ccaggagagg

tctaatgtge
tggccattaa
gttgtagtac
teccactgacce
ggtgtgttaa
tctgatttea
tgctetttty
gttctatatc
acaccagcett
cttataggag
atttgtgeta
gcttatacta
atacctacta
accteegtag
ctccaataty
caggatcgea
ttgaaatatt
aagaggtett
atgaagcaat
aagttcaatg
actgctgcte
cttcaaatac
aatgttctcet
attcaagaat
cagaatgctc
tcaagtgtge
gacaggttaa
agggetgcty
cttggacaat
caagcagece

aacttcacca

ctttetecce
atgattatgg
tttecttttga
ttattaagaa
ctecttette
ctgattcegt
ggggtygtaag
aagatyttaa
ggcgcatata
ctgagcatgt
gttaccatac
tgtctttagy
acttttcaat
attgtaatat
gtagcttttyg
acacacgtga
ttggtggttt
ttattgagga
atggcgaatg
gacttacagt
tagttagtgy
cttttgctat
atgagaacca
cacttacaac
aagcattaaa
taaatgatat
ttacaggcag
aaatcagggc
caaaaagagt
cgcatggtgt

cagcgccage

tgatggcaaa
tttttacacc
acttttaaat
ccagtgtgte
aaagagattt
tegagatect
tgtaattaca
ctgcactgat
ttctactgga
cgacacttet
agtttettta
tgctgatagt
tagcattact
gtacatctgce
cacacaacta
agtgtteget
taattttteca
cttgetettt
cctaggtgat
gttgccacct
tactgccact
gcaaatggca
aagacaaatc
aacatcaact
cacacttgtt
cctttcegega
acttcaaage
ttctgctaat
tgacttttgt
tgtcttecta

aatttgtcat

ccttgcacce
actactggca
gcaccggeca
aattttaatt
caaccattte
aaaacatctg
cctyggaacaa
gtttctacag
aacaatgtat
tatgagtgcyg
ttacgtagta
tcaattgett
acagaagtaa
ggagatteta
aatcgtgcac
caagtcaaac
caaatattac
aataaggtga
attaatgcta
ctgctcactg
gctggatgga
tataggttca
gccaaccaat
gcattgggcea
aaacaactta
cttgataaag
cttcaaacct
cttgctgeta
ggaaagggct
catgtcacgt

gaaggcaaag

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540

3600

2840
3900
3960
4020
4080
4140
4200
4260
4320
4380

4440
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catacttece
ggaacttctt
atgtecgttat
cattcaaaga
gcgacattte
atgaggtege
agcaatatat
ctgtgggeca
tggtgatcte
tcatgetttyg
cagegtgtte
ctgectggtyg
gaccagegge
cagegtggty
ccacaageee
ccacacctge
cccececaaqg
ggtggacgty
ggtgcacaac
gagcgtgete
gagcaacaag
ccgggageee
gtcecteace
caacggccag
cttcttectyg
cagctgeage
gagceccgge
gecttetagt
aggtgecact
taggtgtcat
agacaatage

cagetggggce

tcgtgaaggt
ttctecacaa
tggcatcatt
agagctggac
aggcattaac
taaaaattta
taaatggect
ggacacgeaq
agccatcotyg
gcagaagaag
cceetggece
aaggactact
gtgecacacct
accgtgecca
agcasacacca
ceceeectgee
cccaaggaca
agccacgagy
gccaagaccea
accgtgetge
gcectgeety
caggtgtaca
tgtctggtga
cccgagaaca
tacagcaagc
gtgatgcacy
aagtgataat
tgccageecat
cccactgtee
tctattctygg
aggcatgctyg

tetagggggt

gtttttgtgt
ataattacta
aacaacacag
aagtacttca
gettetgteg
aatgaatecac
ctcgacgaac
gaggtcatey
geectggtgy
ccacgttagg
ccagcageaa
tececgagee
teccocgeegt
gcagcagecet
aggtyggacaa
ctgccecega
ccctecatgat
accccgaggt
agececggga
accaggactyg
cceccatega
cectgeceee
agggcttceta
actacaagac
tcaccgtgga
aggccctgea
ctagagggce
ctgttgttty
tttectaata
gg9gtygggt
gggatgcggt

atcceccacge

ttaatggcac
cagacaatac
tttatgatce
aaaatcatac
tcaacattca
teattgacet
aaaaactcat
tggtgccaca
tgctcaccat
cggcegeteg
gagcaccage
cgtgacegty
gctgeagage
gggcacccag
acgegtgygag
gctgctggge
cagecggace
gaagttcaac
ggagcagtac
gctgaacgge
gaagaccatc
cageegggag
cccecagegac
cacceeeect
caagageegg
caaccactac
cgtttaaacc
ccecteecee
aaatgaggaa
ggggcaggac
gggctctatyg

gccectgtage

ttettggttt
atttgtctca
tctgcaacct
atcaccagat
aaaagaasatt
tcaagaactg
ctcagaagag
ctecttgece
catctcectt
agtgctagea
ggeggcacag
agetggaaca
ageggeetgt
acctacatct
cceaagaget
ggacccteocyg
ccecgaggtga
tggtacgtgg
aacagcacct
saggagtaca
agcaaggcca
gagatgaceca
atcgcegtog
gtgctggaca
tggcagcagg
acccagaaga
cgctgatcag
gtgcctteoet
attgcatcge
agcaaggggyg
gcttetgagg

ggcgcattaa

attacacaga
ggaaattgtg
gagcttgact
gttgattttg
gaccgectea
ggaaaatatg
gatctgaatg
tttaaggtgy
atcatcctceca
ccaagggecso
ccgeectggy
gcoggegeett
acagectgag
gcaacgtgaa
gcgacaagac
tgttecctgtt
cctgegtggt
acggcgtgga
accgggtggt
agtgcaaggt
agggccagece
agaaccaggt
agtgggagag
gcgacggeag
gcaacgtgtt
gcctgagect
cctegactgt
tgaccctgga
attgtctgag
aggattggga
cggaaagaac

gcgcggcegagy

4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340

5400

5880
5940
6000
6060
6120
6180
6240

6300
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tgtggtggtt
cgctttette
ggggcteect
ttagggtgat
gttggagtce
tatcteggte
saatgagetyg
ggygtytygaa
tagtcagcaa
atgcatctea
acteegecea
gaggecgagy
ggactagyget
gagacaggat
gcegettggy
gatgeegeey
ctgtcegaty
acgggegtte
ctattgggcy
gtatccatca
ttcgaccace
gtogatcagg
aggctcaagyg
ttgccegaata
ggtgtggegy
ggcggegaat
cgcategect
tgaccgacca
atgaaaggtt
gggatctcat

acaaataaag

acgegeageq
ccttecttte
ttagggttce
ggttcacgta
acgttcttta
tattctttty
atttaacaaa
agtccecagy
ccaggtgtgy
attagtcage
gtteegecea
ccgectetge
tttgcaaaaa
gaggatcgtt
tggagagget
tgtteegget
cectgaatga
cttgcgcage
aagtgccggy
tggctgatge
aagcgaaaca
atgatctgga
cgcgcatgea
tcatggtgga
accgctatca
gggctgaceg
tctategeet
agcgacgece
gggcettegga
gctggagtte

caatagcatc

tgaccgctac
tegecacgtt
gatttagtge
gtgggccecate
atagtggact
atttataagg
aatttaacge
ctccoceagea
aaagtcccea
aaccatagte
tteteogeee
ctctgageta
getecegygga
tegeatgatt
attecggetat
gteagegeay
actgcaggac
tgtgctcgac
gcaggatcte
aatgeggegy
tcgeatcgag
cgaagagcat
cgacggcygay
aaatggcege
ggacatagceyg
cttectegtyg
tettgacgag
aacctgccat
atcgttttce
ttcgeeccace

acaaatttca

acttgccagce
cgccggettt
tttacggecac
gccectgatag
cttgtteccaa
gattttgccy
gaattaattc
gygcagaagta
ggctcoccag
cagececctaa
catggetgac
tteccagaagt
gcettgtatat
gaacaagatyg
gactgggecac
gggcgeeegy
gaggcagcge
gttgtcactg
ctgtcatcte
ctgcatacge
cgagcacgta
caggggceteg
gatctegteg
ttttetggat
ttggctacce
ctttacggta
ttettetgag
cacgagattt
gggacgecgg
ccaacttgtt

caaataaagc

gccetagege
ccecgtecaag
ctcgacceca
acggttttte
actggaacaa
atttcggecet
tgtggaatgt
tgcaaagcat
caggcagaag
ctecgeecat
taattttttt
agtgaggagy
ccattttegyg
gattgcacge
aacagacaat
ttetttttgt
ggctategtg
aagcgggaag
accttgctee
ttgateccgge
ctcggatgga
cgccagecga
tgacccatgg
tcatcgactg
gtgatattgce
tecgeegetee
cgggactctg
cgattecace
ctggatgatc
tattgcaget

atttttttea

ccgctecttt
ctctaaateg
aaaaacttga
gcecctttgac
cactcaacce
attggttaaa
gtgtcagtta
gcatctcaat
tatgcaaagce
ccegecceta
tatttatgea
cttttttgga
atctgatcaa
aggttctecyg
cggctgetet
caagaccgac
gctggecacy
ggactggety
tgccgagaaa
tacctgccca
agcecggtett
actgttecgeeo
cgatgectyge
tggceggetg
tgaagagcett
cgattcgcag
gggttcgaaa
gccgecttet
ctecagegeyg
tataatggtt

ctgcattcta

64380
6540
6600
6660

6720

7140
7200

7260

7800
7860
7920
7980
8040
8100
8160
8220

8230
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gttgtggttt
gctagagctt
caattccaca
tgagctaact
cgtgecaget
gctetteege
tatcagctca
agaacatgtyg
cgtttttoca
ggtggcyaaa
tgcgetetee
gaagegtgge
gcteeaaget
gtaactatcyg
ctggtaacay
ggcctaacta
ttaccttegy
gtttttttgt
tgatctttte
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacy
agcgcagaaqg
aagctagagt
gcategtggt
caaggcgagt
cgatcgttgt
ataattctet
ccaagtcatt

gggataatac

cggggcgaaa
gtgcacccaa
caggaaggea
tactcttect
acatatttga

aagtgccace

<210> 50

gtccaaactc
ggcgtaatca
caacatacga
cacattaatt
gcattaatga
ttectegete
ctcaaaggcey
agcaaaaggce
taggctcege
cecgacagyga
tgttcegace
getttoetoeat
ggyctgtyty
tettgagtee
gattagcaga
cggctacact
aaaaagagtt
ttgcaagcag
tacggggtcet
atcaasaagy
aagtatatat
ctcagegate
tacgatacgg
ctcaccgget
tggtcctgea
aagtagtteg
gtcacgcteg
tacatgatce
cagaagtaag
tactgtcaty
ctgagaatag

cgcgccacat

actctcaagg
ctgatcttca
aaatgccgea
ttttcaatat
atgtatttag

tgacyg

<211> 8777
<212> DNA
<213> Artificial sequence

<220>

atcaatgtat
tggtcatagce
gceggaagea
gcgttgeget
atcggecaac
actgactege
gtaatacggt
cagcaaaaqgy
ceccectgacyg
ctataaagat
ctgecgetta
agctcacget
cacgaacece
aacccggtaa
gegaggtaty
agaagaacayg
ggtagetett
cagattacge
gacgctcagt
atctteacct
gagtaaactt
tgtctattte
gagggcttac
ccagatttat
actttatccg
ccagttaata
tegtttggta
ceccatgttgt
ttggccgeag
ccatcegtaa
tgtatgcgge

agcagaactt

atcttaccge
gcatctttta
aasaaggygaa
tattgaagca

aaaaataaac

cttatcatgt
tgtttectgt
taaagtgtaa
cactgeccege

gegeggggag

tgegeteggt
tatccacaga
ccaggaaccy
agcatcacaa
accaggegtt
ccggatacct
gtaggtatet
cegtteagece
gacacgactt
taggeggtge
tatttggtat
gatccggcaa
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggece
cagcaataaa
cctecateea
gtttgcgeaa
tggctteatt
gcaaaaaage
tgttatcact
gatgctttte
gaccgagttyg

taaaagtget

tgttgagate
ctttcaccag
taagggcgac
tttatcaggyg

aaataggggt

<223> Vector piG-C909-Ckappa

<220>

<221> misc_feature

<222> (1328)..(3860)

<223> Stuffer

<400> 50

ctgtataccg
gtgaaattgt
ageetggggt
tttccagteg
aggceggtttyg
cgtteggetyg
atcaggggat
taaaaaggce
aaatcgacge
teaceectygga
gtocegeettt
cagttegygty
cgacegetge
atcgecactyg
tacagagtte
ctgcgctetyg
acaaaccacc
aggatctcaa
ctcacgttaa
aaattaasaaa
ttaccaatgce
agttgecctga
cagtgctgca
ccagecagee
gtctattaat
cgttgttgee
cagcteeggt
ggttagetece
catggttatg
tgtgactggt
ctcttgcoeg

catcattgga

cagttcgatyg
cgtttctggg
acggaaatgt
ttattgtcte

tccgogoaca

tcgacctcta
tatccgetca
gcctaatgag
ggaaacctgt
cgtattggge
cggegageygyg
aacgcaggaa
gcgttgctygg
tcaagtcaga
agetececteg
cteeettegy
taggtegtte
gcettatecy
gcagcageca
ttgaagtggt
ctgaagccag
gectggtagey
gaagatcctt
gggattttyg
tgaagtttta
ttaatcagtg
cteceoegteyg
atgataccge
ggaagggcecy
tgttgccggg
attgctacag
tcccaacgat
tteggtocte
gcagcactgce
gagtactcaa
gcgtcaatac

aaacgttett

taacccacte
tgagcaaaaa
tgaatactea
atgagcggat

tttcceocgaa

8340
8400
8460
8520
8580
8640
8700
8760
8820
8830
8940
9000
9060
9120
9180
9240
9300
9360

9420

9900
9960
10020
10080
10140

10200

10260
10320
10380
10440
10500

10513
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tcgacggate
tgccecgeatag
cgogagcaaa
aagaatctge
tagceatatt
cgttgtatce
gttgacattg
gcccatatat
ccaacgacece
ggacttteca
atcaagtgta
cctggeatta
tattagtcat

ageggtttga

tttggcacca
aaatggycyy
gtcagatcge
gatccagect
gcagaagttg
gagatcaata
ctattggtet
attacagete
gecaecgecteyg
ctettggetyg
ggccaagace
cctggecage
cgecggegac
cctgecaggag
cagcagegty
caccatctac
ggageeegye
ctyggagage
ggtgetygaay
aggcgactac
ggacgtggay
gcgggecaag
ccacctgotg
ctteggeccag
ccagcggate
ccagggettt
ccaccecace
gaccatggac
ctacgcegee
gggcgagate

gagceeegac

gggagatctc
ttaagccagt
atttaagcta
ttagggttag
attcattggt
atatcataat
attattgact
ggagttecge
cegeccattg
ttgacgteaa
tcatatgcea
tgcccagtac
cgctattace

ctecacgggga

azatcaacgg
taggcgtgta
ctggagacgce
cecgeggecygy
gtegtgagge
gaaactgggce
tactgacate
gecaceatge
agatctateg
ctgetgagece
ttectggaca
tggaactaca
aagtggagey
atccagaacc
ctgagegagyg
agcaccggea
ctyaacgaga
tggeggagey
aacgagatygg
gaagtgaacyg
cacaccttcyg
ctgatgaacyg
ggcgacatgt
aagcccaaca
ttcaaggagg
tgggagaaca
gecctgggace
gacttectga
cagcccttee
atgagectga

tteccaggagg

ccgatceceet
atctgeoctece
caacaaggca
gegttttgeg
tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgecec
atgaccttat
atggtgatge

ttteccaagte

gactttccaa
cggtyggagq
catccacget
gaacggtgca
actgggecagy
ttgtcgagac
cactttgoct
ggctygecage
atgeatgeca
tggtygeegt
agttcaacca
acaccaacat
ccttecetgaa
tgaccgtgaa
acaagageaa
aagtgtgcaa
tecatyggecaa
aagtyggcaa
ceagggceaa
gegtggacgy
aggagatcaa
cctacceccag
ggggccggtt
tegacgtgac
ccgagaagtt
gcatgctgac
tgggcaaggy
cegeceacea
tgctgegygaa
gegecgeeac

acaacgagac

atggtgecact
tgcttgtgtyg
aggcttgace
ctgctteget
aaatcaatat
atattggcte
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttee
ggttttggea

tecaccecat

aatgtcgtaa
tctatataag
gttttgacct
ttggaatcga
taagtatcaa
agagaagact
ttctetecac
ccagetgetyg
tggtaccaag
gacagecgee
cgaggecgag
caccgaggaqg
ggagcagage
getgeagetyg
gceggctgaac
cccegacaac
cagcctgygac
geagetgegyg
ccactacgag
ctacgactac
gcctetgtac
ctacatcage
ctggaccaac
cgacgccaty
cttcgtgage
cgacceogge
cgacttecgg
cgagatgygge
cggcgecasc
ccccaagcac

cgagatcaac

ctcagtacaa
ttggaggteg
gacaattgtt
aggtggtcaa
tggctattgg
atgtccaaca
tacggggtca
tggceegect
tecccatagta
aactgeccac
caatgacggt
tacttyggcag
gtacatcaat

tgacgtcaat

caactccgece
cagagcteogt
ccatagaaga
tgactctett
ggttacaaga
cttgegttte
aggtgtccac
ggecttetea
cttgecacea
cagagcacea
gacctgttet
aacgtgcaga
acactggece
caggcecctge
accatcctga
cecocaggagt
tacaacgagce
ccectgtacy
gactacgygeyg
agcagaggcec
gagcacctge
ccecategget
ctgtacagce
gtggaccagy
gtgggectge
aatgtgcaga
atcctgatgt
cacatceagt
gagggcttte
ctgaagagca

ttectgetga

tctgctcectga
ctgagtagtg
aattaacatg
tattggccat
ccattgcata
ttaccgceat
ttagttcata
ggctgacege
acgccaatag
ttggcagtac
aaatggcecy
tacatctacy
gggcgtggat

g9gagtttgt

ccattgacge
ttagtgaacc
caccgggace
aggtagectt
caggtttaag
tgataggeac
tccecagttca
tgctgtgggt
tgagcageag
tecgaggagcea
accagagcag
acatgaacaa
agatgtacce
agcagaacyg
acaccatgte
gcctgetget
ggctytygye
aggagtacgt
actactggag
agctgatcga
acgcctacygt
gcctgecege
tgaccgtgce
cctgggacge
ccaacatgac
aggccgtgtg
gcaccaaagt
acgacatgge
acgaggcegt
toggectget

agcaggecet

120
180
240
300
360
420
480
540
600

660

1020
1080
1140

1200

1320
1380

1440

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640

2700
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gaccategtg
taagggcgag
cgtgggegty
ccacgtgage
gtteeaggag
cagcaacagce
gcectggace
gctgaactac
gggctggage
gaagagcgec
gagcagegtyg
gtteggegay
cgtgacegee
ccggatgage
cctgggeate
cgtgtttgge
catccgggac
cgatatcage
cttctgataa
ggatccgata
cagctgaaga
gccaaggtge
accgagcagg
gccgactacyg
ccecgtgacca
cagcetegac
ccttgacact
cgeattgtet
gggaggatty
aggceggadag
taagcgegge

cgcecgetee

ggcaccctge
atccccaagg
gtggagcecyg
aacgactact
geectgtgee
accgaggecy
ctyggceetgy
ttcgagececee
accgactgga
ctgggegaca
gectatgeca
gaggacgtyga
ceccaagaacy
cggagecgga
cageceacee
gtggtgatgy
cggaagaaga
aagggcgaga
tctagaacga
tegecgtgge
gcggeacege
agtggaaggt
acagcaagga
agaagcacaa
agagcttcaa
tgtgecttet
ggaaggtgece
gagtaggtgt
ggaagacaat
aaccagctygg
gggtgtggty

tttegettte

ccttecaccta
accagtggat
tgcceccacga
ccttecatceg
aggecygecaa
gacagaaact
agaatgtggt
tgttcacctyg
gccectacge
aggecctacga
tgcggeagta
gagtyggcecaa
tgagcgacat
tcaacgacgce
tgggcectee
gcgtgategt
agaacaaggc
acaaccccgyg
gctcgaatte
ggcegeacea
cagcgtggty
ggacaacgea
ctccacctac
ggtgtacgee
ceggggcgay
agttgccage
actecccactyg
cattctatte
agcaggcatyg
ggctetaggy
gttacgcgea

tteececttect

catgctggag
gaagaagtgg
cgagacctac
gtactacacc
gcacgagygge
gttcaacatg
gggcgecaay
gctgaaggac
cgaccagage
gtggaacgac
cttecectgaaa
cctgaagece
cateceeceegy
ctteeggetyg
caaccagcece
ggtgggaatc
ccggageqgge
cttccagaac
gaagcttcetg
agegtgttea
tgcctgetga
ctgcagageg
agcctgagea
tgcgaggtga
tgttaataga
catctgttgt
tectttecta
tgggg9gtyy
ctggggatge
ggtatcccea
gcgtgacege

ttctegecac

aagtggeggt
tgggagatga
tgcgaccceyg
cggaccctgt
ccectgeaca
ctgeggetyy
aacatgaatg
cagaacaaga
atcaaagtgce
aacgagatgt
gtgaagaacc
cygatcaget
accgaagtygyg
aacgacaact
ccegtgagea
gtgatcctga
gagaacccct
accgacgacyg
cagacgecgte
tettececee
acaacttcta
gcaacagcea
gcaccctcac
cccaccaggg
cttaagttta
ttgcecectee
ataaaatgag
ggtggggeag
ggtgggctcet
cgcgecckgt
tacacttgce

gttcgcegge

ggatggtgtt
agcgggagat
ccagecctgtt
accagttecca
agtgcgacat
gcaagagega
tgcgececect
acagcttegt
ggatcagect
acctgttecg
agatgatect
tcaacttett
agaaggceat
ceetggagtt
tetggetgat
tctteacegy
acgccageat
tgcagaccag
gacgtcatat
ctecgacgag
cceceegggag
ggagagegty
cctgagcaag
cctgagcage
aaccgctgat
ccegtgectt
gaaattgcat
gacagceaagy
atggcttctg
agcggegeat
agcgcectag

ttteccecegte

2820
2880
2940
3000
3060
3120
3130
3240
3300
3360
3420

3480

3780
3840
3900
3960
4020
4030
4140
4200
4260

4320

79

DK/EP 2027155 T3



aagctctaaa
ccaaaaaact
ttegeeettt
caacactcaa
cctattggtt
tgtgtgtcay
catgeatete
aagtatgcaa
catceegeee
ttttatttat
aggetttttt
cggatctgat
tectgategaa
tegtgettte
cgatggttte
teeggaagty
tgcacagggt
ggtcgeggay
cccattegga
tgctgatece

gcaggct

cgtgcacgcey
cattgactgg
ctyggaggecy
ggagcttygcea
ctatcagage
cgcaategte
ggcegtetgy
cactegtaecyg
ctatgaaagyg

cggggatcte

tegggggete
tgattagggt
gacgttggag
ccctatcteg
aaaaaatgag
ttagggtgty
aattagteag
agcatgcatc
ctaactcege
geagaggecy
ggaggectag
cagcacgtga
aagttcgaca
agcttegatyg
tacaaagatc
cttgacatty
gtcacgttge
gccatggaty
ccacaaggaa
catgtgtate
ctcgatgagce
gatttcegget
agcgaggcga
tggttggett
ggatcgcaege
ttggttgacg
cgatceggag
accgatgget
agyggcaaagy
ttgggcttey

atgctggagt

cctttagggt
gatggttecac
tccacgttet
gtctattett
ctgatttaac
gaaagtceee
caaccaggty
tcaattagtce
ccagttcege
aggecgeete
gettttgoaa
tgaaaaagcc
gegteteaga
taggagggey
gttatgttta
gggaattcayg
aagacctgee
cgatcgetge
tcggtcaata
actggcaaac
tgatgetttyg
ccaacaatgt
tgttegggga
gtatggagcea
ggctecggge
gcaatttcga
cegggactgt
gtgtagaagt
aatagcacgt
gaatcgtttt

tcttegecca

tccgatttag
gtagtgggee
ttaatagtgg
ttgatttata
aaaaatttaa
aggctaceca
tggaaagtcc
agcaaccata
ccattctecy
tgectetygag
aaagetecey
tgaactcacce
cetgatgeag
tggatatgte
teggeacttt
cgagagectyg
tgaaaccgaa
ggccgatett
cactacatgg
tgtgatggac
ggccgaggac
cctgacggac
ttcecaatac
gcagacgcge
gtatatgcte
tgatgcaget
cgggegtaca
actcgecgat
gctacgagat
ccgggacgece

ccecaacttyg

tgctttacgg
atcgceceocctga
actcttgtte
agggattttg
cgcgaattaa
gcaggcagaa
ccaggcteee
gteccegecoee
cececatgget
ctattceaga
ggagettgta
gcgacgtetg
ctcteggagyg
ctgcgggtaa
gcatcggecyg
acctattygca
ctgcecegetg
agccagacga
cgtgatttca
gacaccgtca
tgccecgaag
aatggccgeca
gaggtegeea
tacttcgage
cgeattggte
tyggeycagg
caaatcgcee
agtggaaacc
ttegattcea
ggctggatga

tttattgeag

cacctcgace
tagacggttt
caaactggaa
gccatttegg
ttctgtggaa
gtatgcaaag
cagcaggcayg
taactccgee
gactaatttt
agtagtgagy
tatccatttt
tcgagaagtt
gcgaagaatao
atagctgege
cgctecegat
tecteecegeey
ttetgecagee
gcgggttegy
tatgcgegat
gtgcgtcegt
tceggeacct
taacagcggt
acatcttett
ggaggcatce
ttgaccaact
gtcgatgega
gcagaageye
gacgceecag
cogeegectt
tcctecageg

cttataatgg

4800
4860
4920
4980
5040

5100

5340
5400
5460

5520

5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
€420

6430
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ttacaaataa agcaatagca tcacaaattt cacaaataaa gcattttttt cactgcattc 6540
tagttgtggt ttgtccaaac tcatcaatgt atcttatcat gtetgtatac cgtcgaccte 6600
tagctagage ttggogtaat catggtcata getgtttccot gtgtgaaatt gttatccget 6660
cacaattcoca cacaacatac gagocggaag cataaagtgt aaagcctggyg gtgcctaatg 6720
sgtgagctaa ctcacattaa ttgegttgey ctcactgcee getttecagt cgggaaacct 6780
gtegtgecag ctygcattaat gaatcggeca acgegecgyggyg agaggogygtt tgegtattgy 6840
gegetettee getteetege tecactgacte getgegeteg gtegttegge tgcggegage 6900
ggtatcaget cactcaaagy cggtaatacyg gttatccaca gaatcagggg ataacgcagy 6960
aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagyg ccgcegttget 7020
ggegttttte cataggctec geccccoctga cgagcatcac aaaaatcgac gotcaagtca 7080
gaggtggega aacccgacag gactataaag ataccaggeg ttteccectyg gaagetcect 7140
cgtgegetet cctgtteega cectgecget taccggatac ctgtecgeoet ttetecectteo 72.00
gggaagegty gegetttete atagetcacy ctgtaggtat cteagttegyg tgtaggtegt 7260
tegetecaag ctgggetgty tgcacgaace ccecgttcag cecgaccget gogecttate 7320
cggtaactat cgtettgagt cecasceeggt aagacacgac ttatcgecsc tggcagcage 7380
cactggtaac aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg 7440
gtggecctaac tacggetaca ctagaagaac agtatttggt atctgegete tgctgaagece 7500
agttaccttc ggaaaaagag ttggtagctc ttgatccgge aaacaaacca ccgctggtag 7560
cggttttttt gtttgcaage agcagattac gecgcagaaaa aaaggatctc aagaagatcce 7620
tttgatettt tctacyggygt ctgacgetea gtggaacgsa sactcacgtt aagggatttt 7680
ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa aatgaagttt 7740
tasatcaatc taaasgtatat atgagtasac ttggtctgac agttaccast gocttaatcag 7800
tgaggcacct atctcagega tctgtctatt tcgttcatcc atagttgect gactcccegt 7860
cgtgtagata actacgatac gggagggctt accatctgge cccagtgcetg caatgatacce 7920
gcgagaccceca cgctcaccgg ctccagattt atcagcaata aaccagccag ccggaaggge 7980
cgagageaga agtggtccotg caactttate cgectecatce cagtetatta attgttgecg 8040
ggaagctaga gtaasgtagtt cgecagttaa tagtttgcge aacgttgttyg cecattgctac 8100
aggcategtyg gtygtcacget cgtegtttgy tatggettea ttecagctceg gtteccaacyg 8160
atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa gcggttaget cctteggtcce 8220
tcecgategtt gtcagaagta agttggeccege agtgttatcea ctecatggtta tggcagcact 8280
gcataattct cttactgtca tgccatccgt aagatgettt tctgtgactg gtgagtactce 8340

aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt tgotcttgeoce cggcgtcaat 8400

acgggataat accgcgccac atagcagaac tttaaaagtg ctcatcattg gaaaacgttce 8460
tteggggega aaactctcecaa ggatcttace getgttgaga tccagttcga tgtaacccac 8520
tegtgcacce aactgatett cageatcttt tactttecacce agegtttetg ggtgagcaaa 8530
aacaggaagyg caaaatgccg caasaaaggg aataagggcyg acacggaaat gttgaatact 8640
catactcttc ctttttcaat attattgaag catttatcag ggttattgtc tcatgagegg 8700
atacatattt gaatgtattt agasasataa acaaataggg gttcegegea catttececg 8760

saaagtgcca cctgacyg 8777

<210> 51

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL1A-Back

<400> 51
cagtctgtgc tgactcagcec acc 23

<210> 52

<211> 23

<212> DNA

<213> Artificial sequence
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<220>
<223> Primer HUVL1B-Back

<400> 52
cagtctgtgy tgacgcagcec gec 23

<210> 53

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL1C-Back

<400> 53
cagtctgtcg tgacgcagcece gec 23

<210> 54

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL2B-Back

<400> 54
cagtctgccc tgactcagec 20

<210> 55

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL3A-Back

<400> 55
tectatgwgc tgactcagec acc 23

<210> 56

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL3B-Back

<400> 56
tcttctgagce tgactcagga ccc 23

<210> 57

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVL4B-Back

<400> 57
cagceytgtgc tgactcaatc 20

<210> 58
<211> 23
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<212> DNA
<213> Artificial sequence

<220>
<223> Primer HuVL5-Back

<400> 58
caggctgtgc tgactcagee gtc 23

<210> 59

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL6-Back

<400> 59
aattttatgc tgactcagcec cca 23

<210> 60

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL7/8-Back

<400> 60
cagrctgtgg tgacycagga gcece 23

<210> 61

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL9-Back

<400> 61
cwgcctgtge tgactcagee mec 23

<210> 62

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL10-Back

<400> 62
caggcagggc tgactcag 18

<210> 63

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK1B-Back

<400> 63
gacatccagw tgacccagtc tcc 23

83

DK/EP 2027155 T3



<210> 64

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK2-Back

<400> 64
gatgttgtga tgactcagtc tcc 23

<210> 65

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK2B2

<400> 65
gatattgtga tgacccagac tcc 23

<210> 66

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK3B-Back

<400> 66
gaaattgtgw tgacrcagtc tcc 23

<210> 67

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK5-Back

<400> 67
gaaacgacac tcacgcagtc tcc 23

<210> 68

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK6-Back

<400> 68
gaaattgtgc tgactcagtc tcc 23

<210> 69

<211>41

<212> DNA

<213> Artificial sequence

<220>

<223> Primer HUVK1B-Back-SAL
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<400> 69
tgagcacaca ggtcgacgga catccagwtg acccagtctc ¢ 41

<210>70

<211> 41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVK2-Back-SAL

<400> 70
tgagcacaca ggtcgacgga tgttgtgatg actcagtctc c 41

<210>71

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK2B2-SAL

<400> 71
tgagcacaca ggtcgacgga tattgtgatg acccagactc c 41

<210> 72

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK3B-Back-SAL

<400> 72
tgagcacaca ggtcgacgga aattgtgwtg acrcagtctc ¢ 41

<210>73

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK5-Back-SAL

<400> 73
tgagcacaca ggtcgacgga aacgacactc acgcagtctc ¢ 41

<210>74

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVK6-Back-SAL

<400> 74
tgagcacaca ggtcgacgga aattgtgctg actcagtctc ¢ 41

<210>75

<211>48

<212> DNA

<213> Artificial sequence
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<220>
<223> Primer HUJK1-FOR-NOT

<400> 75
gagtcattct cgacttgegg ccgceacgttt gatttccacc ttggtece 48

<210> 76

<211>48

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUJK2-FOR-NOT

<400> 76
gagtcattct cgacttgcgg ccgcacgttt gatctccagce ttggtcee 48

<210> 77

<211> 48

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUJK3-FOR-NOT

<400> 77
gagtcattct cgacttgcgg ccgcacgttt gatatccact ttggtcce 48

<210>78

<211> 47

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJK4-FOR-NOT

<400> 78
gagtcattct cgacttgcgg ccgacgtttg atctccacct tggtcee 47

<210> 79

<211>48

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJK5-FOR-NOT

<400> 79
gagtcattct cgacttgcgg ccgcacgttt aatctccagt cgtgtece 48

<210> 80

<211> 41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL1A-Back-SAL

<400> 80
tgagcacaca ggtcgacgca gtctgtgcetg actcagecac c 41

<210> 81
<211> 41
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<212> DNA
<213> Artificial sequence

<220>
<223> Primer HUVL1B-Back-SAL

<400> 81
tgagcacaca ggtcgacgcea gtctgtgytg acgcageegc ¢ 41

<210> 82

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL1C-Back-SAL

<400> 82
tgagcacaca ggtcgacgca gtctgtcgtg acgcagecge ¢ 41

<210>83

<211>38

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL2B-Back-SAL

<400> 83
tgagcacaca ggtcgacgca gtctgccctg actcagec 38

<210> 84

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL3A-Back-SAL

<400> 84
tgagcacaca ggtcgacgtc ctatgwgcetg actcagcecac ¢ 41

<210> 85

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL3B-Back-SAL

<400> 85
tgagcacaca ggtcgacgtc ttctgagctg actcaggacc c 41

<210> 86

<211> 38

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL4B-Back-SAL

<400> 86
tgagcacaca ggtcgacgca geytgtgcetg actcaatc 38
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<210> 87

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVL5-Back-SAL

<400> 87
tgagcacaca ggtcgacgca ggctgtgetg actcageegt ¢ 41

<210>88

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL6-Back-SAL

<400> 88
tgagcacaca ggtcgacgaa ttttatgetg actcagecce a 41

<210> 89

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL7/8-Back-SAL

<400> 89
tgagcacaca ggtcgacgca gretgtggtg acycaggage c 41

<210> 90

<211>41

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL9-Back-SAL

<400> 90
tgagcacaca ggtcgacgcew gectgtgetg actcageeme c 41

<210> 91

<211> 36

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVL10-Back-SAL

<400> 91
tgagcacaca ggtcgacgca ggcagggctg actcag 36

<210> 92

<211>48

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJL1-FOR-NOT
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<400> 92
gagtcattct cgacttgcgg ccgcacctag gacggtgacc ttggtcee 48

<210> 93

<211>48

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJL2/3-FOR-NOT

<400> 93
gagtcattct cgacttgcgg ccgcacctag gacggtcage ttggtcee 48

<210> 94

<211> 48

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJL7-FOR-NOT

<400> 94
gagtcattct cgacttgcgg ccgcaccgag gacggtcage tgggtgee 48

<210> 95

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVH1B/7 A-Back

<400> 95
cagrtgcagc tggtgcartc tgg 23

<210> 96

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVH1C-Back

<400> 96
saggtccagc tggtrcagtc tgg 23

<210> 97

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVH2B-Back

<400> 97
cagrtcacct tgaaggagtc tgg 23

<210>98

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Primer HUVH3A-Back

<400> 98
gaggtgcagc tggtggag 18

<210> 99

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVH3C-Back

<400> 99
gaggtgcagc tggtggagwe ygg 23

<210> 100

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVH4B-Back

<400> 100
caggtgcagc tacagcagtg ggg 23

<210> 101

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVH4C-Back

<400> 101
cagstgcagc tgcaggagtc sgg 23

<210> 102

<211>23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVH6A-Back

<400> 102
caggtacagc tgcagcagtc agg 23

<210> 103

<211> 56

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVH1B/7 A-Back-Sfi

<400> 103
gtcctcgeaa ctgeggecca gecggecatg geccagrtge agetggtgea rictgg 56

<210> 104
<211> 56
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<212> DNA
<213> Artificial sequence

<220>
<223> Primer HUVH1C-Back-Sfi

<400> 104
gtcctegeaa ctgeggecca geeggecatg geesaggtee agetggtrea gtetgg 56

<210> 105

<211> 56

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVH2B-Back-Sfi

<400> 105
gtcetcgeaa ctgeggecca gecggecatg geeccagrica cettgaagga gtetgg 56

<210> 106

<211> 51

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVH3A-Back-Sfi

<400> 106
gtcctcgeaa ctgeggecca gecggecatg gecgaggtge agetggtgga g 51

<210> 107

<211> 56

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVH3C-Back-Sfi

<400> 107
gtcctcgeaa ctgeggecca gecggecatg gecgaggtge agetggtgga gweygg 56

<210> 108

<211> 56

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVH4B-Back-Sfi

<400> 108
gtcctcgeaa ctgeggecca gecggecatg geccaggtge agetacagea gtgggg 56

<210> 109

<211> 56

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuVH4C-Back-Sfi

<400> 109
gtcctcgeaa ctgeggecca gecggecatg geccagstge agetgcagga gtesgg 56
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<210> 110

<211> 56

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HUVH6A-Back-Sfi

<400> 110
gtcctcgeaa ctgeggecca gecggecatg geccaggtac agetgcagea gtcagg 56

<210> 111

<211> 36

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJH1/2-FOR-XholB

<400> 111
gagtcattct cgactcgaga crgtgaccag ggtgcc 36

<210> 112

<211> 36

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJH3-FOR-Xho

<400> 112
gagtcattct cgactcgaga cggtgaccat tgtccc 36

<210> 113

<211> 36

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJH4/5-FOR-Xho

<400> 113
gagtcattct cgactcgaga cggtgaccag ggttcc 36

<210> 114

<211> 36

<212> DNA

<213> Artificial sequence

<220>
<223> Primer HuJHB-FOR-Xho

<400> 114
gagtcattct cgactcgaga cggtgaccgt ggtcec 36

<210> 115

<211> 8792

<212> DNA

<213> Artificial sequence

<220>
<223> Vector plg-C910-Clambda
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<220>
<221> misc_feature
<222> (1330)..(3869)

<223> Stuffer

<400> 115

tcgacggate gggagatotc ccgatoccoct atggtgeoact ctcagtacaa tcetgetcetga 60
tgecgeatag ttaagecagt atctgetcee tgettgtgtg ttggaggtcg ctgagtagtg 120
cgcgagcaaa atttaagcta caacaaggca aggcttgacce gacaattgtt aattaacatg 180

aagaatctgc ttagggttag gegttttgeg ctgcttcget aggtggtcaa tattggecat 240

tagccatatt attcattggt tatatagcat aaatcaatat tggctattgg ccattgcata 300

cgttgtatce atatcataat atgtacattt atattggctc atgtccaaca ttaccgccat 380
gttgacattg attattgact agttattaat agtaatcaat tacggggtca ttagttcata 420
gcoccatatat ggagttcege gttacataac ttacggtaaa tggccegect ggotgaccge 480
ccaacgacce ccgoccattg acgtcaataa tgacgtatgt tecccatagta acgccaatag 540
ggacttteca ttgscgteaa tgggtggagt atttacggta sactgeccac ttggecagtac 600
atcaagtgta tcatatgcea agtacgccec ctattgacgt caatgacggt aaatggcceey 660
cctggeatta tgcccagtac atgacettat gggactttce tacttggcag tacatctacg 720
tattagtcat cgctattacc atggtgatge ggttttggea gtacatcaat gggcgtggat 780
agoggtttga ctcacgggga tttecaagtce tccaccccat tgacgtcaat gggagtttgt 840
tttggcacca aaatcaacgg gactttccaa aatgtcgtaa caactcogeco ccattgacge 900
aaatgggegyg taggegtgta cggtgggagg tetatataag cagagetegt ttagtgaace 960
gtcagatege ctggagacge catccacget gttttgacct ccatagaaga caccgggace 1020

gatccageet ccgeggecgy gaacggtgea ttggaatcega tgactctott aggtagectt 1080
gcagaagttyg gtegtgagge actgggcagy taagtatcaa ggttacaaga caggtttaag 1140
gagatcaata gaaactgggc ttgtcgagac agagaagact cttgcgtttc tgataggcac 1200
ctattggtct tactgacatc cactttgcct ttctcteccac aggtgtccac tcccagttca 1260
attacagote geccaccatge ggttceteoge teagetgety ggecttetgyg tgctgtggat 1320
tccecggegte tcgagatceta tecgatgecatg ccatggtace aagecttgcca ccatgageag 1380

cagctettygyg ctgetgetga gectggtygge cgtgacagec geccagagca ccatcgagga 1440

gcaggccaag accttectgg acaagttceaa ccacgaggce gaggacctgt tctaccagag 1500
cagcetggee agetggaact acascaccaa catcaccgag gagaacghtge agaacatgaa 1560
caacgccggce gacaagtgga gcecgocttoct gaaggagcag agcacactgg cccagatgta 1620

ccecctgeag gagatccaga acctgacegt gaagcetgcag ctgcaggecec tgcagcagaa 1680

cggcageage gtgcetgageg aggacaagayg caageyggetg aacaccatcece tgaacaccat 1740
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gtecaccate
gctggagecce
ggectgggag
cgtggtgetyg
gagaggcgac
cgaggacgtyg
cgtgeggygee
cgeceacety
geeoettegge
cgeccagegy
gacceaggge
gtygceaccce
agtgacecatg
ggcctacgee
cgtggygcgay
gctgagcece
cctgaccate
gtttaagggce
gatcgtggge
gttceacgtyg
ccagttccay
catcagcaac
cgagcectgy
cctgctgaac
cgtgggetgy
cctgaagage
ccggageage
cctgttegge
cttegtgace
catccggatyg
gttcctggge

gatcgtgttt

tacagcaccyg
ggcctgaacyg
agctggcgga
aagaacgaga
tacgaagtyga
gagcacacct
aagctgatga
ctgggegaca
cagaagcecea
atctteaagy
ttttgggaga
accgcetygy
gacgacttece
gcecageect
atcatgagee
gacttccagy
gtgggcacce
gagatcceca
gtygtggage
agcaacgact
gaggcectygt
agcaccgagy
accctggece
tacttcgage
agcaccgact
geectgggey
gtggcetatyg
gaggaggacyg
gcccccaaga
agccygagee
atccagccca

ggcgtggtga

gcaaagtgtg
agatcatggc
gcgaagtggy
tggecaggge
acggcgtygga
tegaggagat
acgectacee
tgtggggecy
acatcgacgt
aggccygagaa
acagcatgcet
acctyggeaa
tgaccgeacea
tectgetgey
tgagcgeege
aggacaacga
tgcectteac
aggaccagtyg
ccgtgeccca
actcctteat
gccaggecge
ccggacagaa
tggagaatgt
ccctgtteac
ggagcccota
acaaggccta
ccatgcegygcea
tgagagtgge
acgtgagcga
ggatcaacga
ccetgggece

tgggcgtgat

caacccogac
caacagecctg
caagcagcty
caaccactac
cggctacgac
caagectetg
cagctacatc
gttctggacce
gaccgacgec
gttcttegtyg
gaccgaceoe
gggcgactte
ccacgagatyg
gaacggcygce
cacceccaay
gaccgagatc
ctacatgectg
gatgaagaag
cgacgagace
caggtactac
caagcacgag
actgttcaac
ggtgggegee
ctggctgaag
cgccgaccag
cgagtggaac
gtacttectg
caacctgaag
catcatccce
cgcctteegg
tcccaaccag

cgtggtggga

aacceccagy
gactacaacg
cggceectgt
gaggactacg
tacageagag
tacgagcacc
agccecateg
aacctgtaca
atggtggacc
agegtgggec
ggcaatgtge
cggatectyga
ggecacatoec
aacgagggct
cacctgaaga
aacttecctge
gagaagtgge
tggtgggaga
tactgcgace
acceggacee
ggcecectge
atgctgegge
aagaacatga
gaccagaaca
agcatcaaag
gacaacgaga
aaagtygasaga
ccecggatea
cggaccgaag
ctgaacgaca
cceceegtga

atcgtgatce

agtgcctget
agcggctgtyg
acgaggagta
gcgactactg
gccagctgat
tgcacgeccta
gctgcetgee
gcctgacegt
aggectggga
tgcccaacat
agaaggeegt
tgtgcaccaa
agtacgacat
ttcacgagge
gcatecggect
tgaagcagge
gytggatggt
tgaagcggga
ccgecagect
tgtaccagtt
acaagtgcga
tgggcaagayg
atgtgcgece
agaacagctt
tgcggatcag
tgtacctgtt
accagatgat
gcttcaactt
tggagaaggc
actccctgyga
gcatctgget

tgatcttcac

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460

2520

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300

3360
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cggcatecegg
catcgatatce
cagcttectga
tatggatccg
ctgtteecce
agcgacttct
geeggegtyy
tacctgagce
cacgagggca
gtttaaaccy
cetececagt
atgaggaaat
ggcaggacag
gctctatgge
cctgtagegg
ttygccagege
ceggcetttee
tacggcacct
cctgatagac
tgttccaaac
ttttggccat
attaattctg

cagaagtatg

ceagea
gcecetaact
tggctgacta
ccagaagtag
ttgtatatce
gtetgtegag
ggagggcgaa

ggtaaatage

gaccggaaga
agcaagqgeq
taatctagaa
atatcgecegt
cctecteeoga
acectggege
agaccaccac
tcacceccga
gcaccgtgga
ctgateagece
gecttoctty
tgcatcgeat
caagggggag
ttctgaggeyg
cgcattaage
cctagegecee
ccgteaaget
cgaccccaaa
ggtttttege
tggaacaaca
ttcggectat
tggaatgtgt
caaagcatge
ggcagaagta
ccygeccatea
atttttttta
tgaggagget
atttteggat
aagtttctga
gaatctegty

tgcgecgaty

agaagaacaa
agaacaacce
cgagctcgaa
ggcggecgca
ggagctgcag
cgtgaccgty
ceceageaay
geagtyggaay
gaagaccgty
tegactgtge
accctggaay
tgtctgagta
gattygggaay
gaaagaacca
geggegggty
getecttteyg
ctaaatcggg
aaacttgatt
cctttgacgt
ctcaacccta
tggttaaaaa
gtcagttagg
atctcaatta
tgcaaageat
cgcecctaac
tttatgcaga
tttttggagy
ctgatcagca
tcgasasagtt
ctttcagett

gtttctacaa

ggcceggage
cggcttecag
ttcgaagett
ggccagececa
gccaacaagy
gcctggaagy
cagagcaaca
agccaccyga
gcceccaceyg
cttctagttyg
gtgccactece
ggtgtcatte
acaatagcag
gectggggete
tggtggttac
ctttettoee
ggcteceecttt
agggtgatgyg
tggagtccac
tcteggteta
atgagctgat
gtgtggaaag
gtcagcaacc
gcatctcaat
tcegeccagt
ggecgaggec
cctaggettt
cgtgatgaaa
cgacagegtce
cgatgtagga

agatcgttat

ggcgagaace
aacaccgacy
ctgcagacge
aggcegetee
ccaccectggt
ccgacageag
acaagtacgce
gctacagctyg
agtgcagcta
ccagecatet
cactgtectt
tattectgggyg
gcatgctyggy
tagggggtat
gcgeagegtyg
ttectttote
agggttecga
ttcacgtagt
gttctttaat
ttettttgat
ttaacaaaaa
tecoccagget
aggtgtggaa
tagtcagcaa
tcegeceatt
gcctetgeet
tgcaaaaagce
aagcctgaac
tecegacctga
gggcgtggat

gtttatcgge

cctacgeccag
acgtgcagac
gtcgacgtca
cagcgtgacc
gtgcctcate
cceegtgaag
cygccagoage
ccaggtgace
atagacttaa
gttgtttgee
teoctaataaa
ggtggggtay
gatgcggtyy
cececacgege
accgctacac
gceacgttey
tttagtgett
gggccatege
agtggactct
ttataaggga
tttaacgcga
ccccageagg
agtcceccagg
ccatagtece
cteegecceca
ctgagctatt
tceegggage
tcaccgegac
tgcagctete
atgtcctgcyg

actttgcatce

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440

4500

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340

5400

95
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ggecgegcete
ttgcatctce
cgctgttetg
gacgagceggyg
tttcatatge
cgtcagtgeg
cgaagtecegg
ccgcataaca
cgcocaacate
cgageggagyg
tggtettgac
gcagggtega
cgecegeaga
aaaccgacgce
ttecacegee
gatgatccte
tgcagettat
tttttcactg
tataccgtceg
saattgttat
ctggggtgce
ccagteggga
cggtttgcgt
teggetgeqy
aggggataac
aaaggcegeyg
tcgacgetcea
ccetggaage
cgcetttete
ttecggtygtag
cegetgegee

gcecactggca

ccgatteccgg
cgccgtgeac
cagceggteg
ttcggeceat

gegattgetyg

cacctegtge

geggateattyg
ttcttetgga
catecggage
caactctate

tgcgac

agcgeggecy
cccageacte
gecttetaty
cagcgceggygy
aatggttaca
cattctagtt
acctctaget
cegceteacaa
taatgagtga
sacctgtegt
attgggcget
cgagcggtat
gcaggaaaga

ttgctggegt

agtcagaggt g

tcectegtge
ccttegggaa
gtegtteget
ttatccggta

gcagccactg

aagtgcttga
agggtgtcac
cggaggccat
teggaccgea

atceceatgt

> aggctetega

acgeggattt
actggagcga
ggcegtggtt
ttgeaggatc
agagcttggt
tegtecegate
tetggacaega
gtccgaggge
asaggttygy
atctcatget
aataaaqgcaa
gtggtttgte
agagcttgge
ttccacacaa
gctaactcac
gecagetgea
cttecegette
cagctcacte
acatgtgage

ttttocatag

getetectgt
gcgtggeget
ccaagctggy
actatcgtet

gtaacaggat

cattggggaa
gttgcaagac
ggatgcgatc
aggaatcggt
gtatcactgg
tgagetgatg
cggctccaac
ggcgatgtte
ggcttgtatg
geegeggete
tgacggcaat
cggageeyggyg
tggctgtygta
aaaggaatag
ctteggaate
ggagttette
tagcatcaca
caaactcatc
gtaatcatgg
catacgagece
attaattgcg
ttaatgaatc
ctecgetcact
aaaggcggta
aaaaggccaqg
getccgeece
gacaggacta
tececgacectg
ttctcatage
ctgtgtgcac
tgagtccaac

tagcagagcyg

ttcagcgaga
ctgcctgaaa
gctgeggeey
caatacacta
caaactgtga
ctttgggeeg
aatgtcctga
ggggattcee
gagcagcaga
cgggegtata
ttecgatgatyg
actgtcggge
gaagtacteg
cacgtgctac
gtttteeygyg
gccecacceoca
aatttcacaa
aatgtatctt
tcatagectgt
gyaagcataa
ttgcgcteac
ggcecaacgeyg
gactcgctge
atacggttat
caaaaggceca
cctgacgage
taaagatacc
ccgettaceg
tcacgetgta
gaaccccoeyg
ccggtaagac

aggtatgtag

gcctgaccta
ccgaactgce
atcttagcca
catggegtga
tggacgacac
aggactgece
cggacaatgg
aatacgaggt
cgcgetactt
tgcteegeat
cagcttggge
gtacacaaat
cogatagtygyg
gagatttcga
acgeceggety
acttgtttat
ataaagcatt
atcatgtctg
ttectgtgty
agtgtaaage
tgccegettt
cggggagagyg
gcteggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgttteo
gatacctgte
ggtatctcag
ttcagcceyga
acgacttatc

gcggtgctac

5820
5880
5940
6000
6060
6120
6180
6240
6300
6360

6420

6720
6730
6840
6900
6960
7020
7080

7140

96

DK/EP 2027155 T3



agagttcttg aagtggtggce
cgctectgoty aageccagtta
aaccaccgct ggtageggtt
atctcaagaa gatcctttga
acgttaaggg attttggtca
ttaaaaatga agttttaaat
ccaatgetta atcagtgagy
tgectgacte ccegtegtgt
tgetgeaatyg ataccgegag
gccagecgga agggecgage
tattaattgt tgccgggaag
tgttgecatt gctacaggea
cteceggttce caacgatcaa
tagctectte ggtectecga
ggttatggca gcactgcata
gactyggtyayg tactcaacca
ttygceeggey teastacygy
cattggaaaa cgttcttogg
ttcgatgtaa cccactegty
ttctgggtga gcaaaaacag
gaaatgttga atactcatac
ttgtctcatyg agcggataca

gegeacattt ccecgaaaag

<210> 116
<211> 1353
<212> DNA
<213> Homo sapiens

<220>
<221>CDS
<222>(1)..(1353)
<223>

<400> 116

ctaactacgg
ccttecggaaa
tttttgttty
tettttctac
tgagattatc
caatctaaag
cacctatete
agataactac
acceacgete
gcagaagtgy
ctagagtaag
tegtggtgte
ggcgagttac
tegttgteag
attctettac
agteattetyg
ataataccge
ggcgaaaact
cacccaactyg
gaaggcaaaa
tettectttt
tatttgaatg

tgccacctga

ctacactaga
aagagttggt
caagcagcag
ggggtetgac
aaaaaggatc
tatatatgag
agegatetgt
gatacgggag
accggcteea
tcetgcaact
tagttegeca
acgctegteg
atgatceccee
aagtaagttg
tgtcatgeea
agaatagtgt
gccacatage
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa

cg

agaacagtat
agctcttgat
attacgcgca
gctcagtgga
ttecacctaga
taaacttyggt
ctatttegtt
ggcttaccat
gatttatcag
ttatcegeet
gttaatagtt
tttggtatgg
atgttgtgea
gcegeagtgt
tecgtaagat
atgeggegac
agaactttaa
ttaccgetgt
tettttactt
aagggaataa
tgaagcattt

aataaacaaa

ttggtatctyg
ccggeaaaca
gaaaaaaagy
acgaaaactc
teccttttaaa
ctgacagtta
catccatagt
ctggccceag
caataaacca
ccatccagte
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgete
aagtgcteat
tgagatccag
tcaccagegt
gggcgacacyg
atcagggtta

taggggttce

7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460

8520
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tgg
Trp

999
Cly

Gln
65

cty
Leu

gcg
Ala

cag
Cla

gty
val

gce
Ala
145

age
Sex

gtg
Val

ceo
Pro

aag
Lys

gac
Asp
225

gga
Gly

gtc
val

ctg
led

atc
Ile

atc
Lle
50

gge
Gly

cay
Gln

aga
\og

gga
Cly

tte
Phe
130

ctyg
Lea

tgg
T=p

ctg
Teu

age
Se~

cce
Pro
210
aag

Tiys

cce
Pro

cag
Gln

aag
hys

gge
Gly
35

ate
lle

cag
Gln

tgg
Trp

cge
Irg

acc
Thr
115
cce

Pro

ggc
Gly

aac 4

Asn

cag

Gl &

age d

Ser
195

agc

Ser

ace
Thr

tee
Ser

ctg
Leu

ate
e
20

tgy
Trp

tat
Ty

gte
Val

age
Ser

get
Mla
100

cty

Lea

cty
Lea

tge
Cys

aac
Asn

cac
dis

gty
Val

gtg
val
5

tee

Se”

gtg
vVal

cct
Pzo

acc
Thr

age
Ser
85

gte
val

gcc
Ala

ctyg
Leu

> g9c

Gly
165

age

Ser

ctyg
Teu

acc
Thz

acc
Th=

ttc
Phe

cag

cge
hrg

ggt
Cly

ate
Ile
70

ctg
Leu

ata

= Ile

acc
Thr

cee
Pro

gtg
val
150

gee

Ala

ggc
Gly

tet
Ser

aag
Ihys

cag
Gln

gac
Asp
55

aag
Lys

gtg
Val

gte
val

agce
Ser
138

aag
Lys

ttyg
Leu

gge acc

Gly

aag
Lys

tgce
Cys
230

ctg
Leu

gtg
val
215
cee

Tro

tte
Phe

gga
Cly

gyt
Cly

atg
Met
40

tet
Ser

gcc
Ala

gce
Ala

gga
Cly

teg
Ser
120

age
Ser

gac
hsp

acc
Thr

tac
‘T‘y"’

cag
Gln

200

gca
Ala

tet
Ser
25

Pro

gat
Asp

gac
Asp

teg
Ser

gct
hla
105

agt
Ser

aag
Lys

tac
Tyr

age
Ser

age
Ser
185

ace

Thr

aaa
Lys

tge
> Cys

gag
Clu
10

gga
Gly

999
Gly

acc
hr

aag
Lys

gac
2sp

ace
Thr

gct
Ala

age
Ser

ttc
Phe

ggc
Gly
170

ctg
Tieu

tac
Ty"'

cge
Arg

cct
Pro

> aag

Lys

gtg
val

tac
Ty

aga
Lys

aga
Az

tee
Ser

75

ace
Thr

cac
His

age
Ser

ace
Uhr

cce
Pro

155

gty
val

age
Se~

ate
Tle

gtg
val

gece
Ala
235

cce
Pro

aaa
Lys

age
Ser

gge
Cly

tac
Tyr
60

atc
Ile

gce
Ala

ttt
Phe

acc
Thr

age
Ser
140

gag
Clu

cac
His

age
Ser

aag
Lys

ttt
Phe

ctg
Leu
45

age
Ser

atg
Met

gac
Asp

aag
Lys
125

gge
GCly

cce
Pro

acc
Thr

tgce az

Cys

gag
Clu
220
cce

Pro

aag
Lys

gag
Glu

gac
Dsp

ceg
Pro

acce
Thr
30

gag
Glu

ceg
Pro

acc
Thr

tat
Tyr

tac
Tyr
110

ggc
Cly

gge
Cly

gtg
Val

ttc
Phe

gty
val
190
gty

Val

aag
Lys

ctg
Teu

ace
Thr

999
Cly
5
age
sSer

tgg
T=zp

tece
Ser

gee
Ala

tac
Tyr
95

tgg

cee
Pro

aca
Thr

acc
Thr

aac
Asn

age
Ser

ctyg
Tieu

cte
Leu

gag
Glu

tac
yr

atg
Met

tte
FPhe

tac
Tyr
80

Cys

qge

goe
Ala

gtg
Val
160

gee
Ala

gtg
Val

cac
Hdis

tgc
Cys

gg¢
Gly
240

atg
Met

98

48

96

192

240

288

33e

384

432

480

528

576

624
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atec
Lle

gag
Gla

dis

cgg
Arqg
308

aag
Tys

gaqg
Cla

tac
Ty

cte
Lea

tgg
lI'rp
385

gty
vVal

gac
Asp

cac
dis

cce
Pro

aac
Asn
290

gtg
val

gag
Gla

aag

acc
Ph-

ace
Th=
370

gag
Gla

ctyg
Lea

aag
Lys

gag
Gla

gge
Cly
450

Arg

cec
Pro
275
geoo

Ala

gtg
val

tac
TyT

ace
Thr

cty
eu

tgt
Cys

age
Ser

gac d

Asp

agce
Ser

geo
Ala
435

aag
Lys

<210> 117
<211> 451

<212> PRT
<213> Homo sapiens

<400> 117

gag
Gla

aag
Lys

age
Sex

aag
Tys

ate
Ile
340

cee
Pro

ctyg
Leu

aac
Asn

<99
Arg
420

ctg
Tea

gty
val

acc
Thr

gtg
val

tgc

325

gty
val

gge
Cly

gac

= Asp

405

tgy
T=p

cac
His

gaqg
Clu

aag
Lys

aag
Lys

cte
Leu
310

aag

s Tiys

aag

= Lys

age
Ser

aay
Lys

cag
Cln
390

ggce
Cly

cag
CGln

aac
Asn

gtg
val

tte
Pha

cee
Pro
285

acc

Thz

gtg
Val

gce
Ala

cag
Arg

gge
Gly
375

cee
Pro

cac
His

acc
Thr

aac
Asn
280

<99
Arg

gtg
val

age
Ser

aag
Lys

gag
Clu
360

tte
Phe

gag
Clu

tte

* Phe

ggc
Gly

tac
Tyr
440

tgc
Cys

265

tgg
Tp

gaqg
Glu

ctg
Leu

aac
Asn

ggce
Cly
245

gag
Clu

tac
Tyr

aac
Asn

tte
Phe

aac
Asn
425

acc
Thr

250

gtg
val

tac
ryr

gag
Glu

cac
dis

aag
Tiys
330

cag
Cln

aty
Met

cee
Pro

aac
Asn

ctyg
Leu
410

gty
val

cag
Gin

gtg
val

gty
val

cag
Cln
318

gce
Ala

cce
Pzo

acce
I'hr

age
Ser

tac
Gyr
395
tac

Tyr

tte
Phe

aag
Tys

gtg
val

gac
Asp

tac
Tyr
300

gac

Asp

ctg
Teu

cqgg

aag
Lys

gac
hsp
380

aag

age
Ser

agce
Sex

age
Ser

gac
Asp

gge
Gly
285

aac
Nsn

tag
I'rp

cct
igele}

gag
Glu

asc
Asn
365

ate
Ile

acc
Thr

aag
Lys

tgc
Cys

ctyg
Teu
445

gtg
val
270

gty

val

agec
Ser

ctg
Leu

gce
Ala

cce
Pro
350

cag
Gln

gee
Ala

acc
Thr

cte
Leu

agce
Sex

430

age
Ser

age

gag
Clu

acc
Thr

aac
Asn

cce
Pre
335

cag
Cln

gty
val

gty
val

cce
Pro

acc
Th=
415

gtg
Val

ctg
Teu

gtyg
val

tac
Tyr

gge
Cly
320

ate
Tle

gtg
val

gag
Glu

cct
Pzo
400

gty
Val

atg
Met

age
Ser

99

8lé

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1353
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Gln

w
@
3

Trp

Gln

Pro

Lys

Asp

225

Gly

Ile

Val

leu

Ile

Lle

50

Cly

Gla

Arg

Gly

Phe

130

Leu

Lrp

Leu

Pro
210
Tys

Pro

Ser

Nsn
2490

Glu

Thr

Thr

370

Glu

leu

Lys

Clu

Gly
450

Gln

hys

Cly

35

Lle

Cln

I'rp

Thr

118

Pra

Cly

Asn

Cln

Ser §

195

Thr

Azqg

[N
-
(S

Ala

val

Tyr

Uhr

Ser

Ala
435

Lys

<210> 118
<211> 1353

<212> DNA

Leu

e &

20

T-p

Ty

val

Ser

Ala &

100

Leu

Leu

Ser

Ser

180

hsn

His

val

Thr
260

Lys

lle
340

Pro

Teu

hsn G

Arg
420

Leu

val

Ala

Cly

165

Teu

Thr

Thr

I’he

245

Pzo

val

Thr

val

Pzo

Val

AsSp
405

Tzp C

His

Cln

Cys

Argy

Leu

Tle

Thr

Pro

val

150

Ala

Lys

Cys

230

Clu

Lys

Lys

Teu

310

Lys

Cln

390

Gly ¢

Agn

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1353)
<223>

Val

Leu !

Leu

Thr

Val

215

Pro

I’he

val

Phe

Pro

265

Thr

Val

Ala

Gla

His

Gly

5 Gly ¢

Met

40

Ala

Ala

Gly

Sexr

120

Pyz 5

GIn

200

Pro

Pra

Thz

Asn

280

hrg

Val

Clu
360

Phe

Fhe

Cly

Iyr
440

MAla

Ala
105

Th~

Lys

Cys

Pro

Cys

265

'rp

Gla G

Cly

345

Gla

Ty~

Asn

Fhe

Asn

425

The

Glu
10

Gly

Thz

Cly
170

Leu

Tyr

Arg

Pro

Lys

250

Val

Tyr

His

Lys

330

Cla

Met

Pro

Asn

leu

410

Val

Cla

Val

Ty

His

Tyr
60
Lle

Ala

Phea

r Thr

Thx

Tle

val

Ala

235

[Eate]

Val

vYal

Cln

Gln

315

Mla

Pro

The

Ty=
395
Py

Phe

Lys

Ser

140

Ser

Glu
220

Pro

lys

val

Tyr
300
Asp

Leu

Arg

Lys

Asp
380

Lys

s Lys

’he

Met

Lys

125

cly

Pzo

Thr

val

3 Asn

205

Pro

Glu

Tp

Pro

Thr

lys

Cys S

z Leu

445

Pro

'hr s

30

Glu

Pzo

Uhr

I'yr

Tyr
110

val

Phe

val

190

Val

Lys

Teu

I'hr

val

270

val

Teu

MAla

> Ala

Th=

leu

Tzp

Ala

I'yr

95

Pro

Thr

1hr

=g
=118
W o

Ihr

Asn

Ser

Teu

leu

255

Glu

Thr

Asn

Pxo

val

Val

Pro

Thr
415

= Val

Leu

Glu

Ty

Met

Phe

U'yr
80

val

180

Ala

val

His

Cys

Gly
240

val

Tyr

Gly

320

Ile

val

Clu

Pro

400

Met

100
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<400> 118

gag gtg cag ctg gtg gag act ggg gga gtc gcg gtec cag cct ggg agy 48
Gla Val GIn Tea Val Clu Thr Gly Cly Val Ala Val Gln Pro Cly A~g
1 5 10 18

tee ctg aga cte tce tgt geg geg tet gga tte agt tte aga gat tat 96
Se~ Tea Rrg Teu Se~ Cys Ala Ala Ser Gly Phe Ser Phe Arg Asp Tyr
20 25 30

ggc atg cac tgg gtc cge cag gect gea gyce aag ggg ctg gag tgy gtg 144
Cly Met His Trp val Arg Cln Ala Ala Cly Lys Cly Leu Clu 1lzp val
35 40 45

gea ttt ata tgg cct cat gga gta ast agyg ttt tat gea gac tca atg 192
Ala Phe lle 'rp Pzo His Cly val Asn Arg Phe I'yr Ala Asp Ser Met
50 55 60

gag ggc cga ttc acc atc tec aga gec gat tcc aag aat atg ttg tat 240
Clu Cly Arg Phe Thz lle Ser Axzg Asp Asp Ser Lys Asn Met Leu 'l'yr
65 70 75 80

cta gaa atg aat aat ctg aga acc gaa gac acg gct cta tat tac tgt 2838
Leu Clua Met Asn Asn Leu Arg Thx Clu Asp 'Thx aAla Leu lyz lyr Cys
85 90 95

aca aga gat caa gac tat gtc ccg aga aag tac ttc gat ctt tgg gge 336
Th~= Arg Asp Gln Asp Tyr Val Pro A~g Twys Ty~ Phe Asp Teu Trp Cly
100 105 110

cgt gge ace ctg gtc ace gte tecg agt get age ace aag gge cce aga 384
Arg Gly Thr Lea Val Thr Val Ser Ser Ala Ser Thr Lys Gly Prc Ser
115 120 125

gty ttc cce ctyg goc cee age age aag age ace age gyge gyc aca goo 432
Val Phe Pro Leua RAla Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

gce ctg gge tge ctg gtg aag gac tac tte ccc gag cec gtg ace gtg 480
Ala Tea Gly Cys Teu Val Twys Asp Tyr Phe Pro Clu Pro Val Thr Val
145 150 155 160

agc tgg aac agc ggc gcc ttg acc age ggc gtg cac acc ttc cecc geo 528
Se~ T-p Asn Se~ Cly Ala Teu Thr Ser Gly Val His Thr Phe Pxc Ala
165 170 175

gty ctg cag agc agc ggc ctyg tac age ctg age age gtg gtg acc gty 576
Val Leua Gln Ser Ser Cly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 190

ccc age agce age ctg ggc acc cag acc tac atc tge aac gtg aac cac 624
Pro Sexr Ser Ser Leu Gly Thr Gln Thx Tyx Ile Cys Asn Val Asn His
195 200 205

aag ccc agc aac acc aag gtg gac asa cgc gtg gag ccc sag age tgce 672
Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Gla Pro Lys Ser Cys
210 215 220

gac aag acc cac acce tge cce cce tge cet gee coce gag ctg ctg gge 720
Asp Tys Thr His Th= Cys Pro Pwo Cys Pre Ala Pwe Glu Teu Teu Gly
225 230 235 240

gga ccc tec gtg ttc ctg tte ccc cece aag ccc aag gac acc cte atg 768
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

50

atc agc cgg acc ccc gag gtg acc tgc gtg gtg gty gac gtg age cac 816
Tle Se~ Arg Th= Pro Clu Val Thr Cys Val Val Val Rsp Val Ser His
260 265 270

gag gac ccc gag gtg aag ttc aac tgg tac gtg gac ggc gtg gag gtg 864
Gla Asp Pro Glu val lLys Pha Asn 'I''p ''yr val Asp Gly val CGlu val
215 280 285

cac aac gcc aag acc aag ccc cgg gag gag cag tac aac agc acc tac 912
dis Asn Mla Lys Thr Lys Pro Axg Glu Glu Gln Tyr Asn Ser Thr Tyr
290 295 300

cgy gty gty agc gty cte 4 gtg ctg aac ggc 960
Arg val val Sez val Leu Thz val Leu Asn Cly
305 310 315 320

aag gag tac aag tgc aag gtg agc aac aag gcc ctg cct gee cce atce 1008
Tys Gla Tyr Tys Cys Tys Val Se+ Asn Tys Ala Teua Pro Ala Pro Tle

101



gag aag acc atc agc aag
Glu Tys Thr Tle Se~ Tys
340

tac acc ctg cecc cco age
Tyz Thz Leu Pro Pzo Ser
355

ctc acc tgt ctg gtg aag
Lea Thr Cys Leua Val Lys
370

tgg gag agc aac ggc cag
Trp Gla Ser Asn Gly Gln
385 390

gtg ctg gac agc gac ggc
Val Lea Msp Ser hsp Cly
405
gac aag agc cgg tgg cag
Asp Lys Ser Arg Trp Gla
420

cac gag gcc ctg cac aac
dis Glu Ala Lea dis Asn
435
cce gge aag
Pro Cly Lys
450

<210> 119

<211> 451

<212> PRT

<213> Homo sapiens

<400> 119
Gla val Cln Leu val Clu
1 5

Se~ lLeu A~g leu Ser Cys
20

Gly Met His Trp Val Arg
35

2la Phe Ile Trp Prc His
50

Glu Gly A=g TPhe Thr Tle
65

Lea Glu Met Asn Asn Leu

gcc
Ala

cgg
Arg

gge
Gly
375

cce
Tro

age
Ser

cay
Gln

cac

His

‘I'hr

Ala

Gla

Gly

55

Ser

Arg

aag
Tys

gag
Glu
360

tte
Phe

gag
Glu

tte
Phe

Gly

Ala 5
2

2la
40
Val

Arg

Th=

ggc
cly
345

gag
Glu

tac
Tyr

aac
Asn

tte
Phe

> oaac

Nsn
425

acc

= Thx

Gly

Ala G

Asn

Asp

Gla

cag
Gln

atg
Met

cce
Pro

aac
Asn

ctqg
Leu
41.0

gty

Val

cag
Gla

val
10

Arg
Asp

Lsp
90

cce
iete]

acc
Thr

agc
Ser

tac
TYT
395

tac

Tyr

tte
Phe

aag
Lys

Ala

Phe

Lys

The

e

Th=

cgg
A~g

aag
Lys

gac
hsp
380

aag
Tiys

age
Ser

age
Ser

age

Sex

val

Tyr
60

= Tiys

Ala

gag

Glu

aac
Nsn
365
atc
Ile

acc
Thr

aag
Lys

tgce
Cys

ctg
Leu
445

Cln

Fhe

Leu

45

Ala

Asn

cce
Pro
350
cag
Gln

gce
Ala

acc
Thr

cte
Leu

age
Sex

430

age
Sex

Asp

Met

Tyr

cag
Gln

gtg
val

gty
Val

cce
LiRete}

acc
Thr
415

gtg
val

Leu

Gly

15

Asp

Trp

Ser

Teu

Tyr
95

gty
Val

tce
Ser

gag
Glu

cct
Pro
400

gtg
val

atg
Met

age
Sex

Arg
'y
Val
Met
Tyr

80

Cys

1056

1104

1152

1200

1248

1296

1344

102

DK/EP 2027155 T3



Th=

Pro

Asp
225
Gly

Ile

Gla

Arqg
305

Lys

Gla

Pzo

Arg

Gly

Phe

130

leu

Leu

Pro
210
Lys

Pro

Isp

5 Asn

290

val

Glu

= Thr

Thr
370

Glu §

Leu

Lys

Gla

Cly
450

Thr
118

Pro

Gly

Asm ¢

Gln

Ser §

195

Thr

val

Tyr

s Thr

Ala
435

Lys

<210> 120
<211> 1377

<212> DNA

Cln
100
Leu

Leu

Cys

Ser
180

His

val

Thr
260

Leu

Asn C

Ser

Leu

Asp

val

Ala

leu

cly

165

Ser

Teu

Thr

Thr

Phe

245

Pxo

s Thr

val

Cys

325

Pro

Val

Sp
405

T=p

His

Tyr

Thr

Pro

val

150

Ala

Cly

cly

Cys

230

Leu

Glu

Lys

Tys

Leu
310

Gln
350

Cly

Gln

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1377)
<223>

<400> 120

Val

Val

Ser
135

Lea

Thr

val

215

Pro

Phe

Val

Phe

Pro

295

'hr

val

s Ala

Gln

Hdis

s Asp

Th=

Ty=

GIn

200

Pro

Pro

Th=

Rsn

280

Arg

Tys

Glu

360

Phe

Gla

Phe

Gly

Tyz
440

Arg
108

Sex

Lys

Yy

Th=

Lys

Cys

Pro

Cys

265

Trp

Gla

Lea

Gly

345

Gla

Tyz

Asn

Phe

Asn
425

Thr

Lys

Rla

Ser

Phe

Gly
170

Tyr

Arg

Pro

Lys

250

Val

Tyr %

Glu

His

Lys A

Gln

Met

Pro

Asn

Leu

410

Val

Cln

Th=

[Ehgle]

158

Sex

Tle

val

Mla

235

Pro

Val

Gln

Cla

315

Pro

Thz

Ty~

395

Ty=

Phe

Lys

Phe

Thr

Ser C

140

Glu

Ser

Clu
220

Pro G

Lys

val

Asp

Tyr

300

Leu

Arg

Lys

Asp

380

Tiys

Ser

Ser

Ser

[Eele)

s Thr

Val

3 Asn

205

Pzo

cly
285
Asn
Tzp
Pro
Glu
5
365
Ile

Thr

Cys

Leu
445

Leu

110

Cly

CGly

val

TPhe

Val

190

Val

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

330

Ala

Thr

Leu

Ser
430

Ser

Tzp

Pzo

Thr

Thr

Pro

175

Thr

Asn

Leu

Leu

255

Ser

Glu

Thr

Gln

val

val

Pro

Ihr

415

Val

Leu

Gly

Ser

MAla

val

160

Ala

Val

Gly
240
Met
His
Val
Tyr
Cly
320

Ile

Val

Clu
Pro
400

val

Met
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ace
Thr

g9t
cly

agt
Ser

aag
Tys
145

cee
Pro

tge
Cys

aac
Asn

gge
Gly

gag
Gla

Ty=

gtg
val

ctyg
Leu

Tyr

att
Lle

50

aag
Lys

gcg
Ala

ggt
Cly

got
Ala
130

age
Se~

tte
TPhe

gge

= Cly

ctg
lea

tac
Ty=
210

cye
Arg

Pro

aay
Tys

gty
Val

tac
Ty=
290

ga
Gla

cac
dis

aag
Lys

cag
Gln

atg
Met
370

cce
Pro

cag
Gln

tce
Ser

tat
Tyr
35

qgc
Cly

agt
Ser

aga
Arg

aga
ATy

gct
Ala
115

age
Ser

ace
Thr

gtg
val

age
ser
195

ate
Ile

gty
Val

gce
Ala

cce
Pro

gtg
Val
275

gty
val

g cag

Gln

cag
Gln

gce
Ala

cce
Pro
355

ace

Thr

agce
Ser

gty
val
100

ttt
Phe

acc
Thr

age
Se~

gag

o Gla

cac
dis
180

age
Se~

tgc
Cys

gayg
Gla

cee
Pro

aag
Tiys
260

gty
Val

gac
Asp

tac
Ty

gac
Msp

ctg
Lea
340

cgg
Arg

aag
Lys

gac
Asp

act
Thx

ggc
Gly

gte
val

gte
Val

gat
Asp

aag
Lys

gge
cly

ccc

acc
Thz

gtg
val

aac
Asn

ceo
Pro

gag
Clu
245

gac
Asp

gac
Asp

ggc
Cly

aac
Asn

tgyg
Trp
325

cct

Pro

gaq
Clu

aac
Asn

atc
Ile

gag
Glu

tgc a

Cys

tgg
Tp

ttt
FPhe

ace
Thr

5

tec
Ser

ttt

I’he

ate
Ile

ggc
Gly

gge
cly
150

gty

Val

tte
Phe

gtg
val

gtg
Val

aag d

Lys
230

ctyg
Leu

acc
Thr

gtg
Val

gtg
val

age
Ser
310

ctg

Leu

gcc
Ala

=0

cag
Cln

gce
Ala

teg
Ser

Asn

ate
Tle

Uy

55
35

ata
Ile

gtg
val

ctyg
leu

tag
Trp

cce
Pro
135

aca
Thr

acc
Thr

Pro

acc
I'hr

aac
Asn
215

cty
Leu

cte
Teu

age
Ser

gag
Glu
295

ace
'hr

aac
Asn

cee
Pro

cag
Gln

gty
Val
375

gty
val

ggc
Gly

gtc
val

cge
Arg
40

agt

tta
Lea

acc
Thz

atyg
Met

ggc
Cly
120

age
Sexr

gcc
Ala

gtg
Val

gce
Ala

gty
val
200

- tyc
> Cys

ggc
Cly

atg
Met

cac
His
280

gtg
val

tac
Tyr

gge
Gly

atc
Ile

gtg
val
360

toe

Ser

gag
Glu

ccg
Pro

tet
Ser
25

cag
Glin

ggc
Cly

ata
Ile

gee
Ala

ttt
’he
105

caa
Cln

atg
Val

gee
Ala

age
Ser

gty
val
185

cece

o

c aag
2 Lys

gac
Asp

gga
Cly

ate
Tla
265

gag
Clu

cac
His

<99
Arg

aag
Lys

gag
Glu
345
tac

Tyr

cte
Leu

tgg
TP

aga
Axg
10

gat
hsp

cce
o

atg
Met

gac
Asp

geg
Ala
90

aga

999
Cly

tte
Phe

ctg
Tieu

tgg
Trp
170

ctyg

Leu

age
Ser

cce &

Pro

aag
Lys

cee
Pro
250

age
Ser

gac
Asp

aac
Asn

gty
val

gag
Glu
230

aag

Lys

acc
Thr

acc
Thr

gag
Glu

ctg
leu

gac
\sp

cca
Ligele]

gct
Ala

aca
Thr

gty
val

aca
Thr

cce
Pro

ggc
Gly
155

aac
Asn

cag
Gln

age
Ser

acc
Thr
235
tee

Ser

cgg

cce
P

gee
Ala

gtg
val
315

tac

Ty=

acc
Th

ctg
Teu

tgt
Cys

age
Ser

gty
val

tece
Ser

acg
Thr

aaa
hys

atg
Met

ctg
Lesu
140

tgc

agce
Ser

age
Ser

agce
Ser

> aac
= Asn

220

cac
His

gtg
val

ace
Thr

gag
Clu

aag
Lys
300

agc
Ser

aag
Lys

atc
Ile

cce
Pro

ctyg
Leu
380

aac
hsn

aag
lys

atc
Ile

gag
Gla
45

tac

Tyz

aag
Lys

gce
Ala

att
e

gtc
val
125

gee
Ala

ctg

5 Teu

Gly

age
Ser

ctg
leu
205

ace
Thx=

ace
Thr

tto
Phe

cce
7o

gtg
Val

285
acc

Thr

gtg
val

tgc
Cys

age
Ser

w g Q
@3 a
foc o

gty
Val

ggc
Gly

cct
Pro

acy
Thr
30

gca
Ala

aac
Asn

aaa
Lys

att
Lle

gta
val
110

ace

Thr

cee
Pro

gtg
Val

gceo
Ala

ggec
Cly
190

ggc

Gly *

aag
Lys

tge
Cys

ctg
Leu

gag
Glu
270

aag

Tys

aag
Lys

cte
eu

aag
Lys

aaqg
Lys
350
age

Ser

aag
Lys

cag
Gln

tcg
Ser

15
agt

Ser

cty
Teu

cey
Pzo

cag
Gln

tat
l'yr
95

cag

Gin

gtc
val

age
Ser

aag
Tys

Leu

75

cty
Leu

ace

5

gty
Val

cee
Pro

tte
Phe

55
gty

Val

tte
The

cce
Pzo

acc
T'hr

gty
Val
335

gcc
Mla

cgg
Ang

Cly

cce
Pzo

gag
Glu

tat
Tyr

gag
Glu

tec
Ser

ttt
Phe
80

tac
ryr

teg
Ser

age
Ser

gac
Asp
160

ace
Thr

tac
I'yr

cag

r Gln

15

ga
Asp

cce
Pro
240

cce
Pzo

ace
Thr

aac
Asn

cqg
Axg

gty
val
320

age

Ser

aaqg
Lys

gag
Glu

tte
Phe

gag
Glu

48

96

144

192

240

288

336

384

432

480

528

o
e
N

624

672

768

816

864

912

960

1008

1104

1152

1200

104
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385 390

aac aac tac aag acc acc

Asn Asn Tyr Lys Thr Thr
405

ttc ctyg tac agc aag ctc

Phe Leua Tyr Ser Lys Leu

aac gtg ttc age tge age

Asn val Phs 3er Cys Sex

435
acc cag aag agc ctg age
Thr Cla Lys Ser Leu Ser
450
<210> 121
<211> 459
<212> PRT
<213> Homo sapiens

<400> 121
Cln val Cla Lei Cla Glu
1 5

Thr Lea Sezr Lea Thr Cys
2.0

Gly Ty~ Ty~ Trp Gly Trp
35

Trp Ile Gly Asn Val Phe
5

Teu Tys Se= Arg Val Thr
65 70

Ser Lea Arg Leu Asn Ser
85

Cys Ala Arg Val Pro Phe
100

Thr Gly Ala Phe Asp Ile
115

cce

Pro

ace
Thr

Sex

Dsn

Tle

Val

leu

Trp

cet

gty

=2 Val

gty
val

atg
Met
440

Cly

Val

Arg
40

- Ser

Teu

Thr

Cly
120

gac
Asp
425

cac
dis

C ccc

rro

Pro

Ser

25

Gln

Gly

Ma

Pha

108

Gln

ctg
Leu
410

aaqg

Lys

gag
Gla

ggc
Gly

Arg

10

Asp

Pro

Met

e Asp

MAla
90

Cly

gac
Asp

agc
Ser

gce
Ala

asy

Leu

Asp

agc
Ser

cgg

nxg

Leu

val

Ser

o Gly

Mla

Thr

75

Asp

val

Thr

Tyr

60

Ser

Thr

hys

Met

gac
DAsp

tgg
Tzp

cac
dis
445

Ile

Glu

45

Tyr

Tys

Ala

le

Val
125

qgqc
Gly

cag
Gln
430

aac
Asn

Pro

Thx
30

Ala

Asn

val
110

Thx

age
Ser
415

cag
Cln

cac
dis

Ser

Ser

Teu

Pro

s Gln

Tyr
95

GIn

Val

400
tte
Phe

gge
Gly

tac
I'yr

Clu

Tyr

Glu

TPhe
80

Tyr

Gly

1248

1296

1344

105
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@0
)
N

Pro

I'rp

Gly

Gla

Ty~

385

Phe

Mla
130

The

Gly

Leu &

210

s Pro

Tiys

s Val

ryr

290

Glu

dis

Lys

Gln

Met
370

Pro

Dsn

Leu

val

Gln
450

Thr

Val

Val

MAla

Pro

Val

275

val

Cln 1

MAla

Pro

355

Thr

Tyr

Tyr

Phe

435

Lys

<210> 122
<211> 1350

<212> DNA

Thr

> Clu

His
180

Pro G

Tys
260

Val

Asp

Leu

340

Axg

Lys

Asp

Lys

Ser
420

Pro
165

Thr

vYal

Pzo

Asp

Asp

Cly

Pro

Asn

Ile

Thr
405

Lys

Cly
130

Val

T"he

val I

val

Lys

230

Thr

val

Ser

310

Ala

Mla
390

Thr

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1350)
<223>

<400> 122

Pro

135

Thr

Thr

Pro

Clu

295

I'hr

Asn

Val
375

Val

Pro

Thr

Val

Lea
455

Ser

Ala

val

Ala

val

200

His

Cly

Met

His

280

vVal

I'yr

Ile

Val
360

Pro

Val

Val

MAla

Val

185

Lys

Asp

Gly

Tle ¢

265

Gla

His

Arg

Lys

Gla

345

Tyr

Trp G

Val

Asp
425

Tp
170

Tea

Pro

Pro
250

Pro

Gly

155

Asn

G1n

Sex

Thrz -

235

Tro

Ala

Lea
140

Asn

220

Val

Th~

Gla

Ma

Leu

Gly

Leu
205

Thr

Thr

Phe

Val
285

hr

Pro

val

Ala

Cly

Leu

o Glu

270

Lys

Teu

175

Teu

Uhr

val

Pzo

Phe

255

Val

s The

Pro

Gla

330

Th=

Th=

Leu
410

Lys

Th=

Lea

Ala

Lys

Lys

Ile

Pro

Lea
380

- Asn C

Arg

Leu

Ser

Pro

365

Val

T

His
445

Lys

CGln

CGln
430

Asn

Val
335

Ala

Arg

Pxo

Ser

415

Gln

His

hsp

160

Thr

Tyr

Cln

Pro

240

Pro

Thr

Asn

Arg

val

320

Lys

Phe

Glu

400

Phe

Gly

Tyr

106
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Jgaqg

gcc
Ala

gcg
Ala

ggc
Gly
65

Gln

aaa
Lys

gga
Gly

ttc
The

ctyg
Leu
145

tgy
I'rp

cty
Leu

age
Sex

gac
Asp

Nsn

gty
Val
305

gag
Gla

gtg
val

ctyg
Lea

atg
Met

tct
Sexr
50

cga
Arg
atg

Met

gac
Asp

acc
Th-=

cce

130

gqgc
Cly

cag
Glna

agc
Se~
210

acc
Th

cgg
Arg

cee
Pro

gce
MAla
290

gty
Val

tac
Ty=

att
Ile

tte
Phe

aat

cac
His

ctg
Teu
115

ctg
Teu

agc
Ser

agc
Ser
195

aac
Asn

cac
His

gtg
val

acc
'hr

gag
Glu
275

aag

Lys

age
Ser

aag
Lys

ctyg
Leu

ctc
Lea
20

tgg
Trp

aac
Isn

acc
Thz

tat
Ty=
100

gte
Val

gee
Ala

> ctg

Lea

ggc
Cly

agc
Sex

180

cty
Lea

acc
he

acc
Th~

tte
rhe

cce
Pro
260

gtg
Val

acc
Thz

gty
Val

tgc
Cys

gtg
val
5

gtec
Val

aat
Dsn

atc
Ile

ctg

cee
Pro

gty
val

gec
Ala
165

gge
Gly

gge
cly

aay
Lys

tga
Cys

ctyg
Leu
245

gag
Glua

aaqg
Lys

aaqg
Lys

cte
Leu

aay
Lys
225

gaqg
Clu

T tgt

Cys

cge
hrg

aat
Asn

Arg

agt

= Ser

gte
Val

age
Ser

aag
Lys
150

ttg
Leu

ctg
Leu

acc
Thr

gty
val

cee
Pro
230

tte
Phe

gtg
val

tte
Phe

cce
Pro

acc
Thr
310

gtg
val

tet
Ser

gta
Val

cag
Gln

gga
Gly
55

gca
Ala

gge
Gly

teg
Ser

age
Ser
135

gac

Asp "

acc
hx

tac
Tyr

cag
Gln

gac
Asp
215

cce

Pro

cece
Pro

acc

Thz C

aac
Nsn

cq9g
Arg
295

gty
Val

age
Ser

999
Cly

EES
cly

gct
Mla
a0

aat
Msn

gac
Asp

gaa

Glu

tgg
T-p

agt
Ser
120

aag
Tys

age
Sex

age
Ser

acc
Thr
200

aaa
Lys

tgc
Cys

tgg
Trp
280

gag
Glu

ctg
Leu

aac
Agn

gg9a
Cly

tet
Ser
25

cea

Pro

cca

Pro

aat
Asn

gac

Asp

cee
Pro

105
gct
Ala

age
Ser

> tte

ctg
Leu
185

tac
Tyr

cge
A"g

cct
Pro

aag
Lys

gty

s val

265

tac
Tyr

gaqg
Glu

cac
His

asg

gac
Asp
10

gga
Gly

999
Gly

tac
Ty~

gcg
Mla

age
Ser

acc
Thr

cce
Pro

gty
val
170

age
Ser

atc
Ile

gty
val

goc
Ala

cce
Pro
250

gtg
val

gtg
val

cag
Gln

cag
Gln

gec
Mla
330

ttg
Leu

ttc
Phe

aag
Lys

tac
Tyz

aag
Lys

gce

Ala

ttt
Phe

acc
Thr

age
Ser

gag

155

age
Ser

tge
Cys

gag
Glu

cce
Liete]
235

aag
Lys

gtg
val

gac
Asp

tac
Tyr

gac
Asp
315

ctg
Leu

gta
val

acc
Thr

999
Cly

gca
Rla
60

agce
Ser
atg

Met

gac
hsp

aag
Tys

gge g
Cly G

140

cce

ace
Ihx

gtg
val

aac
Asn

cce

[aere)
220
gag

Clu

gac
Asp

gac
Asp

ggc
Gly

aac
hsn
300

T-p

cct

Pro

cag
Gln

ttt
Phe

ctg
Leu
45

gac

Asp

aca
Thr

tat

Tyr

cac
His

gge
Gly
125

gtg
val

gtg
Val
205

aag

lys

ctg
Teu

acc
Thr

gtg
val

ctg
Leu

gee
MNla

ceg
Pro

gyc
Gly
30

gag
Gla

w

exr

gtt
val

tac

Tyr C

tgg
Trp
110

cce
Pro

> aca

Thr

acc
Thr
190

aac
Asn

agce
Ser

ctg
Teu

ctc
Leu

age
Ser
270

gaqg
Gla

acc
Thr

aac
Asn

cee
Pro

999
Cly
15

cge

Arg

tgg
Tzp

cc gty

Val

tat
Tyr

gge
Cly

agce
Ser

gce
Ala

> gty

val

gee
Ala

75

gty
val

cac
His

tgc
Cys

ggc
cly

atg
Met
255

cac
His

gty
Val

tac
Tyr

gy
cly

ate
Ile
338

999
Gly

tat
Tyr

gteo
val

aaqg
Lys

ctg
Leu
80

gcg

Ala

cag
Gln

gtg
Val

gee
Ala

age
Ser

160

gtg
val

cce
Pro

aag
Lys

gac
Asp

gga
Gly
240

atc

lle

gag
Clu

cac
dis

<99

aag
Lys
320

gag
Glu

1

107

48

96

192

240

288

336

384

432

480

528

624

672

720

864

912

960

008
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Lys

ace
Thr

aca
The

gag
Glu
385

ctg
Leu

gag
Glu

gga
cly

tgt
Cys
370

age
Ser

gac
Asp

age

Ser

gee
Ala

aag
Tiys
450

atc
Ile

cec
Pro
35°

cty

leu

aac
Asn

cgg
Arg

cty
Teu
435

<210> 123
<211> 450

<212> PRT

tgg
1T=zp
420

cac

His

aayg
lys

> cag

Glin

ggc
Cly
405
cag

Gla

aac
Asn

<g
r Azqg

ggc
Cly

cee
Tro

350
age

Ser

cag
Gln

cac
dis

<213> Homo sapiens

<400> 123

Gla val Gln

Ala

Ala

Gly
65

Leu

Met

Ser

50

hrg

Azg

Ser

35

Ile

Phe

Leu

Leu

20

Asn

Thr

val

hsn

Ile

Glu

Cys

Asn

Ser

aag
Lys

gag
Clu

tte
I’he
375

gag

Clu

tte
Fhe

ggce
Cly

tac
Tyr

val

Gl

Gly

55

Ala

gge
Gly

Jgag
Cla
360

tac

Tyr

aac
Asn

tte
Phe

aac
Asn

acc
Th=
440

Gly

Gly

Ala

40

Dsn

Asp

cag
Gln
345

atg
Met

cee
Pxo

ace
Thz

age

> Ser

aac
Asn

ctg
Leu

gty
val
425

cag
Gln

Gly

Sex G

25

Pro

Pro

Asn

tac
Ty~

tac

Tyz
410

tte
Phe

aag
Tiys

Lsp
10

Gly

Tyr

aag
Lys

gac
Asp

aag
Tys
395

age

Ser

age
Ser

age
Ser

Lea

Phe

T

ys

Ty=

gag
Glu

atc
e
380

ace

aag
Lys

ctg

Teu ¢

val ¢

Thr

Gly

Ala
60

cag
Cla
365

gce

Ala

ace
Thr

Fhe

Thr

caqg
Gln
350

gtg
val

gty
val

cce
Pro

< acc

Uhr

gtg
val
430

ctyg
Teu

Pro

CGly

30

Glu

val

gtg
val

tee
Ser

gag
Gla

cct
Pro

gtg
val
415

atg
Met

age
Ser

Gly

Arg

val

Tyr

tac
Tyr

cte
Leu

tgg
-p

gty
Val
400

gac
Asp

c
dis

cce
Pro

Gly
Tyr
Val
Lys

Leu
80

105¢

1104

1152

1200

1248

1296

1344

1350

108
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Gla Met

Gly Thr

Phe Pro

Asn

His

Leun

Tyr

Leu Arg

85

100

115

130

Tea Gly

145

Trp Asn

Pro Ser

210

Tys Thr

225

Pro Ser

Ser Arg

Asn Ala

290

Val Val

308

Gla Tyr

he

The

Lys

Gla

Gly

s Thr

el

Ser

Mla

Lys
450

Leu

His

Uhr

Ser

Lys

val

Ala

5 Teu

Ser

180

r Leu

Thr

Thr

The

pPro

Thr Val

Val Tys

150

Ala Leu

Cly Thr

Lys Val

Cys Pvo

230

Teu Phe

245

260

s Leu

Ser

=9

Leu
435

<210> 124

<211> 1344
<212> DNA
<213> Homo sapiens

Val

s LIhr

.

Val Leu Thr

Ser

val

Gly

Asp

I'rp

420

His

Clu val

Lys Pro

310

Lys Val

Ala Gla Asp

Gly Trp Pro

105

Ser Ser Ala
120

Pro Ser Be

Asp Ty~ Phe

Thr Sex Gly

Tyr Ser Leu

185

Cla Thz Tyz

Asp Lys Arg

215

Pro Cys Pro

Pro Pro Tys

'hr Cys val

265

Asn Uzp Iyr
280

Arg Gla Gla

255

Val Leu His

Ser Asn Lys

Lys MAla Lys

Se= A-g Clu

Lys Gly Phi
37

Gla Px
390

"]

Cly Sex pPhe

405

Cla Cln Cly

Asn dis Tyr

Thr Ala

90

Ala The

Ser Thx

Thr Sex

Pro Gla

Met Tyr

Asp His

Lys Cly

125

Cly Cly

140

155

Val His

Pro Val

Thr Phe

Val val

Ile Cys Asn Val

Val ¢lua

Ala Pro

205

Pro Lys

220

235

Pro Tys

250

val val

val Asp

Gln ly=

Gln Asp

Glu Teu

Asp Thr

Asp Val

Cly val

285

Asn Ser

200

315

Lla Leu

Gly CGln Pro
345

Glu et ''h=

360

U'yr Pzo Ser

Asn Asn Tyz

Fhe Leu Uyr

410

Asn Val Phe
425

Thr Gln Lys

440

Arg

Sex

Ser

Trp Leu

Pro Ala

Glu Pzo

Asn Cln

Tyr

Trp

110

Pro

Uhr

Thr

Pre

Thr

190

Aszn

Ser

Teu

Teu

Ser

270

Clu

Uhr

Asn

Pre

Gln

Cys

95

Gly

Ser

Ala

Val

MNla

175

Val

His

Cys

Gly

N
O
o et

His

val -

U'yr

Gly

Ile

335

350

365

Lle Ala

380

s Thr Thr

Lys Leu

Cys Ser

Leu Ser

val

Pro

Ihr

val

val Ss

Mla

Gln

Val

Ala

Val

Pro

Lys

Isp

Gly

240

Tle

Glu

Arg

Lys
320

Glu

Val Tyr

= lheu

Pro Val

400

val Asp

418

430

Met dis

Ser Pro

109

DK/EP 2027155 T3



DK/EP 2027155 T3

<220>
<221> CDS
<222> (1)..(1344)
<223>

<400> 124

gag gtg cag ctg gtg gag tct gga gca gag gtg aaa aag ccc ggg gag 43
Glu Val Gln Leu Val Glu Ser Gly Ala CGlu Val Lys Lys Pro Gly Glu

tct ctg aag atc tece tgt aag ggt tcect gga tac age ttt acc age tac 96
Ser Leu Lys Ile Ser Cys Lys Cly Ser Cly Tyr Ser Phe Thr Ser Tyr
20 25 30

tgg atc ggc tgg gtg cgc cag atg ccc ggg aaa ggc ctg gag tgg atg 144
Trp Tle Gly Trp Val Arg Gln Met Pro Gly Tys Cly Teu Glu T~p Met
35 40 45

ggg atc atc tat cct ggt gac tct gat acc aga tac age ccg tce tte 192
Gly Ile Ile Tyr Pro Cly Asp Ser Asp Thr Axg Tyr Ser Pro Ser Phe
50 55 60

caa ggc cag gtc acc atc tca goc gac aag tcec atc age acc goc tac 240
GCla Cly Cln val 'Thz lle Sezr Ala Asp Lys Ser lle Sex 'lhr Ala lyz
65 70 75 80

ctg cag tgg agc agc ctg aag gcc teg gac acc gecc atg tat tac tgt 288
lhea Gl 'I'rp Se~ Ser leu lLys Ala Ser Asp ''hr Ala Met ''yvr 'I'yr Cys
85 30 g5

gcyg agg tac agt aac tcec caa ggt atg gac gtc tgg ggc caa ggg acc 33e
Ala Arg Tyr Sex Asn Ser Gln Gly Met Asp Val Tzp Gly Gln Gly Thr
100 1058 110

acyg gtc acc gtc tcyg agt gct age acc aag gygc ccc agce gtg ttc cce 384
Th= val Thr val Sez Ser Ala Ser 'lhr Lys Cly Pzo Ser val Phe Pzo
115 120 125

ctg goo cec age age aag age acc age ggc gge aca goc gec ctg gge 432
Leua Ala Pro Ser Sexr Lys Ser Thr Ser Cly Cly Thr Ala Ala Leu Cly
130 135 140

tge ctg gtg aag gac tac ttec cce gag cec gtg ace gtg age tgg aac 480
Cys Teua Val Tys Asp Tyr The P~e Glu Pro Val Thr Val Ser T7p Asn
145 150 155 160

agc ggc gee ttg acc age gge gtg cac acc tte cece gec gtg ctg cag 528
Ser Gly Ala Leua Thr Sex Gly Vval Hdis Thr Phe Pro Nla Val Leu Gln
165 170 75

agc agce gge ctg tac age ctg age age gtg gtg ace gtg cce age age 576
Sar Se» Gly leu Ty” Ser leu Se~ Ser val val 'Thr val PPro Ser Sar
180 185 190

age ctg ggc acc cag acc tac atc tgc aac gtg aac cac aag ccc age 624
@1 Gly "Th= CIn Thr Tyr Lle Cys Asn val Asn His Lys I’=¢c Ser
195 200 205

w
D
3

aac acc aag gtg gac aaa cgc gtg gag ccc aag agc tgc gac aag ace 672
Asn Thr Lys Val Asp Lys Arg Val Glu Pre Lys Ser Cys Asp Lys Thr
210 2158 220

cac acc tgc ccc cee tge cet gec cec gag ctg ctg gge gga cce tee 720
dis Thz Cys Pro Pzo Cys Pro Ala Pro Clu Leu Leu Cly Cly Pzo Ser
225 230 235 240

gtg tte ctyg tte
Val Phe Leu Phe

cec aag cec asg gac ace cte atg ate age cgg 768
Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Ax
250 255

acc ccc gag gtg acce tge gtg gtg gtg gac gtg agec cac gag gac cce 816
Th> Pro Clu Val Thz Cys Val Val Val Asp Val Ser His Clu Asp Pzo
260 265 270

gag gtg aag ttc aac tgg tac gtg gac ggc gtg gag gtg cac aac gco 864
Gla val Lys Phe Asn 'I''p ''y= val Asp Gly val Clu val His Asn Ala

110



Tys

agc

Sex

305
aag
Tys

atc
Ile

cee
Pro

cty

e

Asn
385

age

Ser

cgg
Arg

ctyg
Lea

acc
Th-
290

gty
Val

tgc
Cys

age

Sexr

cee @

Tro

gtg
val
370

gge
Gly

gac
Asp

tgy
T=p

cac
dis

aag
Tiys

cte
Leu

aag
Tys

aag
Lys

cag
Gln

ggc
Gly

cag
Gln

agc
Asn
435

<210> 125
<211> 448
<212> PRT
<213> Homo sapiens

<400> 125

Glu Val Gln Leu Val Glua Ser Gly Ala

1

ccc
Tro

acc
Thz

gty
Val

gce
Mla
340

cq9

T Arg

Gly

cee
Pro

agce
Ser

cag
Gla
420

cac
dis

cgg
Ary

gtg
val

agc
Se~
325

aaqg
Lys

gag
CGlu

tte
Fhe

gag
Glu

ttc
Phe
405

ggce

Cly

tac
Tyz

5

gag
Glu

ctg
Leu
310

Asn

ggc
Cly

gag
Clu

tac
Tyr

aac
Asn
390

tte
Lhe

acc
Thr

gag
Gla
295

cac
dis

> aag

Tiys

cag
Gln

atg
Met

cty
Leu

> gty

val

cag
Gln

280

cag
G1n

cag
CGln

geoe
Ala

acc
Thr
360
age

Ser

tac
Tyr

tac
Tyr

tte

aag

Lys
440

tac
Tyr

gac
Asp

ctg
Teu

gac
Asp

aag
Lys

agce
Ser

age
Ser
425

age
Ser

Ser Tea Tys Tle Ser Cys Tys Gly Sex

20

25

aac
Asn

tgg
Trp

cet
Pro
330

gag

aac
Asn

atc
e

acc
Thr

aag
Lys
410

tge
Cys

ctyg
Leu

age
Ser

ctyg
Leu
315

gce
Ala

cce

cay
Gln

gce
Ala

acce
Thr
395

cte

Leu

age
Ser

age
Ser

acc
Thr
300

aac
hsn

cce
Pro

caqg
Cln

gtg
val

gtg
val
380

accec
The

gty
val

ctg
Leu

285

tac
Tyr

ggc
Gly

atc
Tle

gtg
Val

tee
Ser
365

gag
Glu

cct
Pro

gtg
val

atg
Met

age
Ser
445

aaqg
Lys

gag
Glu

tac
Tyr
350

cte
Teu

tgg
Trp

gtg
Val

gac
Asp

cac
His
430

cee
Pro

gtg
Val

gagq
Glu

aag
Tys
338
ace
Thr

acc
Thr

gag
Clu

ctg
Leua

aag
Lys
415

gag

Clu

gge
Cly

gtyg
Val

tac
Tyr
320

ace
Thr

ctg
Leu

tgt
Cys

age
Ser

gac
Asp
400

age

Sar

gee
Ala

aag
Lys

Glu val Lys Lys Pro Cly CGlu

10

15

Gly Ty~ Ser The Thr Ser Tyr

30

912

960

1008

1104

1152

1200

1248

1296

1344
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Trp

Gly

GIn

65

Ala

Ihx

Val

Th>

Gla

[N
[=R0)
[N

Tys

Ile
50

Gly

Gln

val

Ala
130

s Leu

Gly

Leu

Thr
210

Phe

Val

Thr
290

Ser

val
370

Gly &

Rsp

Tzp

Hdis

e Cly

35

Ile

GCln

U'yr

I'hr

115

Pro

Val

Ala

cly

Cly
195

Leu

Lys
275

Lys

Leu

s Tys

Lys

Ser

Gly ¢

Gln

As.
435

<210> 126
<211> 1356

Tp

Tyr

Val

Ser

Ser

100

val

Lys

heu

Teu

180

Thr

val

Phe

Val
260

Thr

Val

Ala
340

hrg

Cly

Pro G

Gln G

420

n His

Val

Pro

Thr

Ser

85

Ser

Thr &

165

Tyr &

Cln

Pro

Pro

Thr

Asn

val

Ser
325

Phe

Lyr

Arg

Tle ¢

70

Teu

Ser

Lys

Tyr
150

Thr

Lys

Cys

230

Pro

Cys

Tzp

Leu
310

Asn

Glu

Iyr

Asn

390

The

Asn

Thr

Tys

Cla

Ala

Ser

135

Phe

Gly

I'yr

Arg

215

Pro

Lys

Val

Gla
295

His

Cla

Pro
375

hsn

Val

Gla

Ala

Ala

Cly

120

Th

val

lle

200

val

Mla

Pro

Val

val
280

Gln

CGln

s Ala

Pzo

Thr
360

Lys
440

Asp

Asp

Sex

Gla

His

Gla

Pro G

Val

265

Asp

Ty~

Asp

Arg

345

Lys

Asp

Lys

Thr

Tys

Asp

50

Asp

Pro

Thr
170

~ Val

Pro

Asn

Trp

Pro

330

Cla

Lle

Thr

Tys

410

Cys

Lys

Arg

Se~
75

val !

Cly

Gly

Val

155

I’he

val

val

Lys

Leu

235

Th=

Val

Pro

Gln

Ala

Th=

395

Teua

Sex

Ala

Pro

Thr

140

Thr

Pro

Thr

Ser
220

Leu ¢

Leu ¥

Ser

Thx
200

Asn

Pro

val §

val
380

Pro

val

Cly

Ser

125

Ala

Ala

Val

His

val
285

Tyr

Gly

Val

Glu

Pro

val

Met

Ser
445

Glu

Pro

Thr

Tyr

Cln

110

val

MNla

Ser

val

Pro
150

Ile

Glu
270

His

hrg

Ty=
350

- Leu

T=p

val

His
430

Pzo

Tzp

Ser

Ala

Tyr

95

Cly

Phe

Leu

Trp

eu
175

Ser §

Pzo

Lys

Pzo

val

Tys

335

Thr

Thr

Clu

Leu

Tys

415

Glu

Met

Phe

Tyr

80

Cys

U'hr

Pro

Gly

Asn

160

Gln

U'hr

Ser

240

Pro

Ala

val

Tyr

320

Thr

Leu

Cys

Ala

Lys

112

DK/EP 2027155 T3



<212> DNA

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1356)

<223>

<400> 126

cag gtc

G1n val
1

tct ctg
Ser lea

tgg atc
l'rp Lle

999 atc
Cly lle
50

caa ggc
Gla Gly
65

ctyg cag
Lea Gln

gcg aga
Ala Arg

ggc caa
Gly Gl

age gtg
Sex val
130

gee gec

Ala Ala

gtg agc
Val Sex

gee gty
Ala Vval

gty cce 4

Val Pro

cac aayg
dis Tys
210

tgc gac
Cys Asp
225

ggc gga
Gly Gly

cag

Gln

aag
lys

ggc
GCly
35

atc

lle

cag
Gln

tygg
Trp

999
Gly

999
Gly
115

tte
Phe

cty
Leu

tgg
Trp

ctg
Leu

lea

atc
e
20

tgg
T'rp

tat

gtc
val

agt
Sexr

gec
Ala
100

aca
Th-

agc
Se~

acc
Th-

tee
Se~

gta

val

tce
Ser

gty
vYal

acc
Thz

agce
Ser
85

gty
Val

aty
Met

ctg
Leu

age
Ser

aac
Asn

cac
His

gty
val
245

cag

CGln

tgt
Cys

cge
Arg

ggt
Cly

atc
Ile
70

ctg

Leu

gct
Ala

gtec
val

ctg
Leu
150

gge

= Cly

age
Ser

ctg
Teu

ace
Thr

acc
Thr
230

tte
I’he

tet

Ser

aag
lLys

cag
Cln

aag
Lys

gga
Gly

acc
I'hr

gtg
val

gee
Ila

ggc
Gly

gge
Gly

aag
Tys
215

gga

cly

gyt
Cly

atg
Met
40

tet
Ser

gcc
Ala

gce
Mla

acg
Thx

gtc
val
120

age
Ser

aag
Lys

tty
Leu

cty
Leu

acc
Th=
200

gtg
Val

tge cc

Cys

ctg
leu

P=z

tte
Pha

tet
Ser
25

cec
Pro

gat
Asp

gac
Asp

teg

Sex

gte
Val
105

teg

Ser

age
Ser

gac
Asp

acc
Thr

tac
Tyr
185

cag
Cln

[Eaate]

gag

Glu
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gag gtg cag ctg gtg gag act gga gca gag gtg aaa aag ccc ggg gag L}
Clu val Cln Lea Vval Glu Yhz Cly Ala Clu val Lys Lys Pro Cly Glu
1 5 10 15
tct ctg aag atc tec tgt aag ggt tet gga tac age ttt acc age tac 96
Sz~ Tea Tys Tle Se~w Cys Tys Cly Ser Gly Tyr Ser Phe Thr Ser Tyr

20 25 30
tgg atc ggc tgg gtg cgc cag atg ccc ggg aaa ggc ctg gag tgyg gtg 144
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys CGly Leu Glu Txp Val

35 40 45
ggg atc atc tat cct ggt gac tct gat acc aga tac age ccg tce tte 192
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cce age age age ctg gge ace cag acc tac ate tge aac gtg aac cac 624
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cgt
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Cly
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tgc
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ctg
Lea
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Lys
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cte
Leu
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Lys
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agce
Ser
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Lys
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Cln

390
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Lys
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Gln

gac
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gte
val
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Sex
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ttg
Leu

ctg
Leu
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gtg
val

tte
Phe

cee
Pro
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Thr
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gyt
Gly
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tet
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gcc
Ala

tac
Tyr

teg

120
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acc
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Tyr

cag
Cln
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gac
Asp

cee
Pro
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Thz
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cgg
Axg

gtg
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agc
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aag
Lys
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Glu
360

tte
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Glu
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tet
Ser
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Asp

gac
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Ser
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agt
Ser
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tac
ryr

age
Ser
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Ser
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I'hr

aaa
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Pro

tgc
Cys
265

tag
Trp

gag
Clu

ctg
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Ty

aac
Asn

gag
Glu
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999
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ggc
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ctg
Leu
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aag
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gtg
val
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Tyr
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Glu
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GIn

atyg
Met
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Pro
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atc
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Sex

tac
Tyr
395

aaa
Lys

agce
Ser

ggc
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ttt
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140

gag
Gla
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gag
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cac

[Eaete}

aag
Lys

gtg
val

gac
hsp
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Tyr
300

gac
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ctg
Leu
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> Amg

aag
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gac
Asp
380

aag
Tys
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Lys

ttt
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ctg
Leu
45

age
Ser

age
Ser

atg
Met

gac
Asp

aag
Lys
125

gge
Cly

cce
Pro
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hr

gtg
Val

Asn
205

cee
Pzo

gag
Glu

gac
Asp

gac
Asp

gge
Gly
285

aac
Asn

tgg
Trp

cct
Pro

gag
Glu

aac
Dsn
365
atc

Ile

acc
Thr

cece
Pro

agt
Ser
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gag
Cla

ceg
Pro

acc
Thr

tat
Tyr

tac
Tyr
110

ggc
Gly

ggc
Cly

gtg
val

tte
Phe

gtg
val
190

gtg
val

aag
Lys

ctg
Teu

acc
Thr

agtg
val
270

gtg
Val

age
Ser

cec
Pro

350

cag
Gln

gce
Mla

acce
Th=

999
Gly

aca
Thr

tgg
I'rp

tce
Ser

gee
Ala

tac
Tyr
95

tgg
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cece

aca
Thr

acc
Thr

cce
Pro
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Thr

aac
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cty
Teu
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Leu
255
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gag
Glu
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Thr
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cag
Gln
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val

gty
Val

cce
Pro

gag
Glu

atg
Met
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gce
Ala

gtg
val
160

goe
Ala
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gge
Gly
240

atg
Met

cac
dis

gty
Val

tac
Lyr
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Gly
320

atc
Ile
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val

tee
Ser
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Gla

cct
Tro
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gtg ctg gac agc gac ggc
Val Leua Asp Ser Asp CGly
405

gac aag agc cgg tgg cag
Asp Lys Ser Arg Tzp Cln
420

cac gag gec ctg cac aac

dis Gla Rla Leua His Asn
435

cce gge aag

Pro Cly Tys
450

<210> 131

<211> 451

<212> PRT

<213> Homo sapiens

<400> 131

Gln Val Gln Teu Val Gln ¢

1 5

4]
@©
i

Teu Tys Tle Ser Cys
20

Trp lle Cly 1xp val Azg
35

Gly Tle Tle Tyr Pro Gly
5

Gln Gly CGln vVal Thr Ile
65 70

Leu Cln 'I'zp Ser Ser Leu

Ma Arg Pze Gly Pro Axg
100

Gla Cly Yhr Leu val thr
115

Val The Pro Teu

age
Ser

cag
Gln

cac
dis

Tys

Cla

Asp

Ser

Lys

Gly

val

tte
Phe

ggc
Cly

tac
Tyr
440

Gly

Gly

Ala

Ala

Ty=

Sex
120

tte
Phe

aac
hsn
425

acc
Thr

Ala

Asp

ctqg
Leu
410

gtg
val

cag
Gln

Glu
10

Cly

Thr

Lys S

His

tac
Tyr

tte
Phe

aag
Lys

Val

Ty~

Lys

Avg

75

Thz

Cly

age
Ser

agc
Ser

age
Ser

Tiys

Ser

Cly

Tyr &

60

- Ile

Ala

aag
Lys

tge
Cys

ctg
Leu
445

The

Leu
45

Met

Lys
125

cte
Leu

agc
Ser
430

age
Ser

s Pro

Ser

30

Clu

Pro

Thr

I'yr

Tyr

110

Cly

ey

ace
Thr
415

gty
val

ctg

Gly
15

Thr

Ser

Ala

'yr

95

T=p

Pzo

Thr

gtg
Val

atg
Met

age
Ser

Glu

Tyr
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Cys

Gly

Ala
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Ala
145

w
@©
i

val

Tys

Ile

Cla

Arg

303

Tys

Gla

Ty~

e

385

Val

Asp

130

Leu

rp

Leu

Ser

Pro §

210

Pro

s Rsn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Lea

Gla

Gly
450

Cly

Asn

Thr

Azg

zo
275
Ala
val
TyT

Thr

Ser
Asp
Ser
Ala
435

Lys

<210> 132
<211> 1347

<212> DNA

Ser

Ser

180

Asn

His

val

Thr

260

Lys

Tiys

Asn G

Arg
420

Leua

cly

165

Leu

Thr

Thr

Phe

245

Pro

vVal

Thr

val

Cys
325

¢ Ser

Pro

Val

Asp G

405

His

val

150

Ala

Cly

Cly

Tys

Leu

Glu

Lys

Leu
310

Lys

Cln

Asn

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1347)
<223>

<400> 132

Leu

I'hr

Val

215

Phe

Val

Phe

Pro

295

Thr

s Val

Ala

Arg

Cly

375

Pro

Ser

Gln
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Th-

Ty=
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200

Pro

Pro

Asn
280
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val

Phe

Glu
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Tyr
440

Sexr
185

Uh=

Cys

Pro

= Cys

265

Trp

Gla G
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Asn

s Gly

345

Tyr

Asn,
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Asn

425

Th=

Gly

170

Leu

Tyr

s Arg

Pro A
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Val

Tyr

His

Tys
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Met
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Leu

410

Val
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Val
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Val
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The

Lys
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Afs 0

val
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Asn
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Leu
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Ala

Pro
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[Eete]
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Ser

Leu

Leu

255

Ser
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val
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Pro
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415

- Val
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Ala
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His
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240

Met
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Val

Tyr

Gly

320

Val

Ser

Gla
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400

Val

Met
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tgg
T=p

g99
Cly

caa
Cln
65

ctyg
Leu

geg
Ala

aca
Th=

cee
Pro

ggc
Gly
145

aac
Asn

cag
Cln

agc

e~

Sexr

acc
Th
225

tece

Sev

<99
Arg

gee
Ala

gty
val
305

tac
Ty~

gty
Val

ctg
Leu

gte
val

ate
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50

age
Cly

cag
Cln

aga
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atg
Met

cty
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tgc
Cys
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Se~

aac
Dsn
210
cac

dis
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val
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gag
Gla

aag
lys
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age
Ser

aag
Tys
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cag
Gln

aag
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5

ate

Ile

cag
Cln

tgg
Trp

tag

ggc
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age
Ser

ctg
Teu
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tte
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gty
val
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ace
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gtg
val
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ate
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Tyr
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val
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gty
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aay
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Tea

gag
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aag
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Thx Ile Ser Lys Ala Lys
340

ctg ccc cce agce cgg gay
Leu Pro Pro Ser Axg CGlu
355

tgt ctg gtg aag ggec ttc
Cys Tea Val Tys Cly Phe
370

agc aac ggc cag coc gag
2sn Gly Gla Pro Clu
385 390

gac agc gac ggc agc ttc
Asp Ser Asp Cly Sex pPhe
405

age cgg tgg cag cag Jggc
Sa~ Arg I'rp G1n GIn Cly
420

gce cty cac aac cac tac

MAla Lea His Asn His Tyr
435

aag

Lys

<210> 133

<211> 449

<212> PRT

<213> Homo sapiens

<400> 133
Glu val G1n Leu val Gla
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T=p Val Ala Trp Val Arg
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5

Gln Gly Gln Val Thxr val
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Leu Gln Tzp Ser

[

Mla Arg Tzp Trp CGly Ser
100

Ihr Met val Thr val Ser
113

Pro Teu Ala Pro Ser Ser
130

Gly Cys Leu Val Lys Asp
145 1.5

Asm Ser Cly Ala lLeu 'hr
165

Gln Ser Ser CGly Leu Tyr
180

Ser Ser Leu Cly Thr Cln
195

Ser Asn Thr Tys Val Asp
210

Thz His Thr Cys Pzc Pro
225 230

Ser Val rhe Leu Phe Pro
245

Arg Thr P~¢ Glu Val Thr
260

Pro Glu Val Tys The Asn
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2la Lys Thr Lys Pro Arg
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Val Ser Val Leu Thr Val
205 310

Tyn Lys Cys Lys val Ser
325

Th» Ile Ser Lys Ala Lys
340

Ser hArzg Glu

Cys Teu Val Tys Cly Phe

Gly CGln Pro Glu
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Asp Ser Asp Cly Ser Phe
405
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<222> (1)..(1359)
<223>

<400> 134

gag gtg cag ctg gtg gag acc gga gca gag gtg caa aag ccc ggg gag 43
Clu val Cln Leu val Clu Yhr Cly Ala Clu val Cln Lys Pro Cly Glu
1 5 10 15

tct ctg aag atc tee tgt aag ggt tct gga tac acc ttt acc aac tac 96
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

tgg atc gece tgg gty cge cag aag ccc gQu aaa ggc ctg gag tgg atg 144
Trp Ile Ala Trp Val Arg Gln Lys Pro Gly Lys Cly Leu Glu Trp Met
35 40 45

ggg atc atc tat cct ggt gac tct gat acc aga tac agc ccg tec ttco 192
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Asn
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Leu

<213> Homo sapiens
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Trp
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Lys
145

tty
Lea

cty
Leu

acc
Thz

gty
val

cco
Pro
225

ttc
Phe

gty
Val

ttc
The
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<213> Homo sapiens

<400> 143
Glu val Cln Leu Val Clu Yhr Gly Cly Asp Leu val Cln Pxo Cly Cly
1 5 10 15

Se~ Teu A-g Teu Ser Cys Ala Ala Se~ Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Gly T-p Val A~g Gln Ala Pro Gly Tys Gly Teu Glu T-p Teu
25 40 45

Sex Tyr Ile Arg Asn Asp Gly Sex Val Ile Tyr Tyr Ala Asp Ser Val
50 58 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Isn Ala Lys Rsn Ser Leu Tyr

Lea Gln Met RAsn Ser Leu Arg Ala Glu Asp Thx Ala Val Tyr Tyr Cys
85 90 5

Ala Arg A=g Cly Tyr leu Asp lea I'vp Gly A»g Gly 'Thr lLeu val 'hr
100 105 110

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

Sex Ser Lys Ser lhr Ser Cly Cly 'hz Ala Ala Leu Cly Cys Leu val
130 135 140

Tys Asp Tyr Phe Pro Glu Pro Val Th~ Val Se~ Trp Asn Ser Gly Ala
145 150 155 180

Lea Thr Ser Gly val His Thr Phe Pro Rla Val Leu CGln Ser Ser Gly
165 170 175

Leu lyr Ser Leu Ser Ser val val ''hz val Pro Ser Ser Ser Leu Cly
180 185 190

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys

195 200 205
Val Asp Lys Axg Val Clu Pro Lys Sex Cys Thr His Thr Cys
210 215
Pro Pro Cys Pro Ala Pro Gla lLea lLea Gly Gly Pro Ser val Phe leu
225 230 235 240

Phe Prz Pro Lys Prce Lys Asp Thr Lea Met Ile Ser Arg Thr Pro Glu
25

245 250

13
G o

Val Thr Cys Val Val Val Asp Val Ser His Glua Asp Pro Glu Val Lys
260 265 270

Phe Asn Tzp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
275 280 285

Pro Axg Clu Clu Cla l'yr Asna val val Ser val Leu
290 295 300

Thr Val Leu His Gln Asp Trp Leu Asa Gly Lys Glu Tyr Lys Cys Lys
3035 310 318 320

143



Val

Ala

Gly

Gln

Glu

o Clu

Pha

Gly

ryr

Asn

TPha

Asn

'hr
435

<210> 144
<211> 1350

<212> DNA

Lys

Cln
340

u Met

Tieu

Val
420

Ala Leu
325

Pzo Axzg

Thr Lys

Tyr Lys

Tyr Ser
405

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1350)
<223>

<400> 144

gag
Clu
1

tee
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gtg cag
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ctg aga
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ctg
Leu

gte
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gtg gag
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5

tece tgt
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Asn Cln
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375
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Tys Teu
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tct ggg
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Gla
345
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Th=
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gga
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Ile
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Asp Cly
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Trp CGln
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His Asn

999 999
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agc tat
Ser Tyr
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gee
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Lys
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aag
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cece
Pro
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Thr
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cac
His

gtg
val

acc
Thr

gag
Glu
275

tgg
Trp

aag
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ace
Thz

tte
The

cee
Pro
260

gtg
val

gte
Val

aaa
Lys

age
Ser

age
Ser
85

age
Ser

acc
Th=
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Rla

age
Ser

tte
Phe

ggc
Cly

ctyg
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cct
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c aag
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tac
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RAsp
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cce
Pro

gty
val
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aag
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Trp
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gag
Glu
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cac
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agc
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aag
Tys

gtg
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Trp

aag
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140

cce

Pro
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'hr

gty
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aac
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cce
Pro
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gag
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gac
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gge
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ctg
Leu

gtg
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gat
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gtg
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cte
Teu
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Gly
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gtg
Val
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Phe

gty
Val

gty
val
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Lys

cty
Leu

ace
Thr

gtg
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gtg
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gag
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gac
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Tp
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cee
Pro

aca
Thr
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Thr

cce
Pro

ace

Thr %
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aac
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ctyg
Leu

Teu

agce
Ser
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gag
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Trp

tct
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tac
Tyr
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Gly
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cac
dis
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atg
Vet
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Val
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Asn

gty
Val
305

gag
Clua

Lys

acc
Thx=

acc
The

gag
Gla
388

cty

Leu

aag
lys

gaqg
Gla

gge
Cly

gce
Ala
290

gtg
Val

tac
Ty

acc
-

cty
Lea

tgt
Cys
370

agc

Sexr

gac
Asp

age
Ser

gce
Mla

aay
Lys
450

aag
Lys

age
Ser

aag
Lys

atc

(E)

cce
Pro
358

ctyg
@u

aac
Asn

age
Ser

cg9
Arg

cty
Leu
435

<210> 145
<211> 450

<212> PRT

acc
The

gtg
Val

tgc
Cys

age
Se~
340

cece
Pro

gtg
val

ggc
Gly

gac
Asp

tgy
op
420

cac
dis

aag
Lys

cte
Tea

aag
Lys
325

aag
Lys

aag
lys

cag
Cln

ggc
Cly
405

cag
Gl

aac
Dsn

cce
Pro

acc
Th~
310

gtg
val

geo
Ala

cgg
Arg

ggc
Cly

cee
Pro
390

age

Ser

cag
Gln

cac
dis

<213> Homo sapiens

<400> 145
Glu Val Gln
1

Tiea

Val
5

Glu

<99
Arg
295

gtg

Val

age
Sex

aag
hys

gag
Glu

tte
Pha
375

gag
Glu

tte
Phe

Gly

tac
Ty=

Se~

Ser Leua Arg Val Ser Cys Ala

gag
Clu

ctg
T

aac
Asn

gge
cly

gag
Glu
360
tac
Iyr

aac
Agn

ttc
Phe

Agn

acc
Thx
440

gag
Clu

cac
dis

aag
Lys

cag
Glin
345

atg
Met

cce

[Eage)

aac
Asn

ctg
Leu

gtg
val
425

cag
Gln

cag
Gln

cag
Gln

gce
Ala
330

cce
Pro

acc
Thr

agc
Ser

tac
Tyr

tac
T'yr
410

ttc
Phe

aaqg
Lys

tac
I'yr

gac
Asp
315

ctg

Leu

cgg

aag
Lys

gac
Asp

aay
Lys
395

age

Ser

age

Se~

Cly Gly Gly Teu

10

aac
Asn
300

tgg
TP

cct
Pro

gaqg
Clu

aac
hsn

atc
1=

380
acc

Thr

aag
Lys

tge
Cys

c ctg
= Leu

Val

agc acc
Ser lhr

ctg aac
Teu Asn

gce cec
Ala pPro

cce cag
Pro Gln

350

cag gtg
Gln Val
365

gce gty
Ala val

acc cec
Thr Pro

ctc ace
Leu Thr

age gtg
Ser val
430

age ctg a

Ser Leu
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tac
I'yr

gge
cly

atc
lle
335

gty
val
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Glu

cct
Pro

gty
val
415

atg
Met
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Axg

aag
Tys
320

gag
Cla

tac
Ty
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tag
p

gtg
Val
400

gac
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cac
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cce
Pro

CGln Pro Gly Gly

Ala Ser Cly Phe Thr Phe Ser
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Ser

Tyr
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1008

1056

1104
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1248

1296

1344

1350
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I'rp

Ala

Cly

Phe

Lea
145

Pro

Met

Asn
50

s Gly

Arg

Thr

Pro

130

Gly

Gln

Ser
210

s Thr
r

Arg

Uhr
35

le

Azg

Met

cly

Thr

115

Leu

Cys

Asn

His

val

Thr

20

hys

Phe

Ser

Cly ¢

100

val

Ala

Leu

Ser
180

r Leu

Thr

Thr

Phe

Pro
260

Lys

Thr

Pzo

vVal

Tys

Leu
245

Clu

)

Asp

Ile

70

Leu

Val

Ser B

Lys

150

Leu

Leu

Thr

Val

s Pro

230

Phe

val

Gla

Gly

55

Ser

Arg

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Ala
40

Arg

Ala

25

Pro

Gla

Asp

Gla

The
105

er Ala

Ty=

Th=
200

Pro

Phe

= Cly

r Lea

185

Ty=

s Arg

val
265

GCly

Lys

Asn

Thr

Pro C

Val
170

Ser

Val

Ala

Pro

250

val

Lys

Ty

Ala

Thz

Tp

Sexr

Val

Gly

Ty

60

Ala

Trp

GCly
140

1 Pro

Thr

Asp

val

: Cly

125

Cly

val

Phe

val
205

Thr

Val 8

30

Clu

Asp

I'yr

Tp

110

Pzo

Thr

Thr

Pzo

Thr

190

Asn

Ser

Leu

Leu

Ser

Leu

I'yr

95

Gly

Ala

Val

Val
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Cys

Gly

Met
255

val

Tyr
30

val

Ala

Ser
160

a val

Pro

Lys

Asp

Gly

240

Gla
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Val
305

Clu

'hr

Th=

Gla
385

Tys

Gly

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Ala

lys
450

Ile

Pro
355

Teu

Asn G

Leu
435

<210> 146

<211> 1353
<212> DNA

u val

Thr

val

Ser
340

Pro

Trp
420

His

Leu

Gln

Cly
405

Glin

Pzo

Thr
310

s Val
5

hla

Azg

Gln G

His

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(1353)
<223>

<400> 146

Arg

295

Val

Ser

Lys
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<212> PRT
<213> Homo sapiens

<400> 153
Glu Val Gln Teu Val Gl Sew Gly Ala Glu Val Tys Tys Pwe Gly CGlu
1 5 10 15

Ser Tea Tys Tle Se~ Cys Tys Gly Ser Gly Ty= Thr The Ser Ser Tyr
20 25 30

'=-p Lle Gly 'Trp val Arg Gln Met Pro Gly lLys Gly Pro Clu 'I'tp Vet
35 40 45

Gly Tle Tle Tyr P-oc Gly Asp Sew Asp Thr A-g Tyr Ser Pwc Ser The
50 55 60

Gln Gly GIn Val Thr Tle Ser Ala Asp Arg Se~ Tle Ser Thr Ala Tyr

Leu Gln Tzp Ser Ser Leu Lys Ala Sex Asp Thr Ala Met Tyr Tyr Cys
85 50 95

Ala Arg lLeu Asn ''nhr val Met val Gly lLeu Asp Tyr 'I''p Gly Gln Gly
100 105 110

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

Pro Leu Ala Pro Ser Ser Lys Ser Yhr Ser Cly Cly 'lhr Ala Ala Leu
130 135 140

Gly Cys Teu Val Tys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Msn Ser Gly Rla Leu Thr Ser Gly Val His Thx Phe Pro Ala Val Leu
165 170 175

[
@
o

GCln Ser Ser Cly Leu ''vr Ser Leu Ser Ser Val val ''hr val Pzo
180 185 190

Ser Ser Leu CGly Thr Gln Thr Ty» Ile Cys Asn Val Asn His Lys Pro
198 200 205

Sex Asn Thr Lys Val Asp Lys Arg Val Clu Pro Lys Ser Cys Asp Lys
210 215 220

Ih~ 4is ‘'hr Cys P~ Pwo Cys Pro Ala Pro Glu leu leu Gly Gly Pro
225 230 235 240

Sev Val Phe Teu Phe Pwo Pro Tys Pro Tys Asp Thr Teu Met Tle Ser
245 250 255
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260 265 270
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75 280 285
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2.90 295 200
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Glu

Tea

400

Lys

Gla

Cly

162

DK/EP 2027155 T3
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@
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Lys

Arg

Sexr

75

Th~

Ala

Tea

Ty=
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Thx
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Met
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=
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Leu
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Trp
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<213> Homo sapiens

<220>

<221> CDS

<222> (1)..(1338)
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gag
Glu

tte
Tha

ggc
Cly

tac
Tyr
435

<210> 173
<211> 446
<212> PRT

Ty

agc
Sex
180

acc
Th=

aaa
Lys

tgc
Cys

cce
Pro

tgc
Cys
260

tgg
Trp

gag
Gla

ctg

Leua

aac
Isn

gge
Gly
340

gag
Gla

tac
'T'y"'

aac
Nsn

tte
The

aac
Asn
420

ace
Thr

ata
Lle

gtg
val
85

gat
Asp

gct
Mla

tac
Ty=

cge
Arg

cct
Pro

aag
Lys
245

gty
Vval

tac
Ty~

gag
CGlu

aag
Lys
325

cag
Gln

atg
Met

cce
Pro

aac
hsn

cty
Teu
405

gtg

Val

cag
Cln

age
Ser

acc

= Thr

cae
Pro
150

gtg
Val

agce
Ser

atc
1le

gty
val

gec
Ma
230

cce
Pro

gtg
Val

gtg
Val

cag
Cln

Cln
310

goe
Ala

coe
Pro

acc
Thr

age
Ser

tac
Tyr
390

tac

Tyr

tte
Phe

aag
Lys

gta
val

gce
Ala

ttt
The

cac
dis

age
Ser

tge
Cys

gag
Glu
215

cee
Pro

aag
Lys

gtg
Val

gac
Rsp

tac
Tyr
295

Asp

ctyg
Leu

cgg
Arg

aag
Lys

gac
Asp
375

aag

Lys

age
Ser

age
Ser

age
Ser

gac
Asp

gca
Ala

gat
Asp

aag
Lys
120

ggc

ace
Thr

gtg
val

gac
Asp

gac
Asp

ggc
cly
280

aac
Asn

gag
Glu

aac
Msn
360

atc
Tle

acc
Thr

aag
Tys

tge
Cys

ctg
Leu
440

acg
I'hr

gac
Asp

atc
Tle
105

gge
Cly

ggc
Cly

> gtg

val

tte
Phe

atg
Val
185

gtg
val

aag
Lys

ctg
Leu

acc
Thr

gtg
Val
265
gtg
Val

age
Ser

ctg

Leu

gee
hla

cce
Pro
345

cag
Cln

gee
Ala

ace
Thr

cte
Teu

age
oer
425

age
Ser

tee
Ser

acqg
Thr
50

tgy
Trp

cce
Pro

aca
Th=

acc
'hr

cce
Pro
170

acc
Thr

aac
Asn

age
Ser

ctg
Leu

cte
Leu
250

age

Ser

gag
Glu

acc
Thr

aac

Isn

cee
Pro
330

cag
GIn

gty
val

gty
Val

cce
Pro

acc
Thr
410

gtg
val

cty
Lea

gct
Ala

gge
Gly

age
Ser

gee
Ala

gtg
val
155

gce

Ala

gtg
val

cac
His

tgc
Cys

ggc
Cly
235

atg
Met

cac
His

gtg
Vval

tac
TyT

ggc

Gly
315
ate

Ile

gty
Val

tee
Ser

gaqg
Glu

gtg
Val

atg
Met

age
[Sl=pa

60

aac
Asn

gty
val

caa
Cln

gtg
val

gce
hla
140

age
Ser

gtg
Val

cece
Pzo

aag
Lys

gac
hsp
220
gga
Cly

atc
lle

gag
Clu

cac
His

cgg
Arg
300

aag

Lys G

gag
CGlu

tac
Tyr

cte
Leu

tgg
Tp
380

gtg

o Val

gac
Asp

cac
His

cce
Pro

cag
Gln

tat
ryr

Gly

tte
Phe
125

ctg
Leu

tgy
p

ctyg
Leu

age
Ser

cece
Pro
205

aag
Lys

cca
Pro

agce
Ser

gac
Asp

aac
Asn
285

gtg
Val

gag

aag
Lys

acc
Thr

acc
Thz
365

gag
Glu
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<213> Homo sapiens

<400> 173

Cln val Cln Leu Cln Gln Yrp Cly Ala Cly Leu Leu Lys Pzo Ser Clu
1 5 10 15

@

Thr Tea Se~ Teu Th- Cys Ala Val Tyr Gly Ala Ser Phe A~-g Cly Tyr
20 25 30

Tyr Trp Ser Trp Ile Arg Gla Pro Pro Gly Lys Gly Lea Clu Trp Ile
35 40 45

Gly Gla Ile Asn His Sexr Gly Sex Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Sexr Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
5 g0 95

Arg Gly A=g Prc Asp Ser Phe Asp lle 'rp Cly GIn Gly ''hr Met val
100 105 110

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

Pro Ser Ser Lys Ser ''hr Ser Cly Cly Thr Ala Ala Leu Cly Cys Leu
130 135 140

Val Tys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Twp Asn Ser Gly
145 150 155 160

Mla Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu CGln Ser Ser
165 170 1

Gly lLeu ''yr Ser leu Ser Ser val val Thr val Pro Ser Ser Ser leu

180 185 190

Gly Thr Gln Thr Tyr Ile Cys Asn Val Rsn His Lys Pro Ser Asn Thr
195 200 205

Lys Val Asp Lys Azg Val Clu Pro Lys Ser Cys Asp Lys Thr His Thr
210 215 220

Cys Pro Pre Cys P-ro Ala Pro Glu Tea Teu Cly Gly Pro Ser Val The
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Prco Glu Val
260 265 270

Lys Phe Asn Tzp Tyr Val Asp Gly Val Glu Val dis Asn Ala Lys Thr
275 280 285

Lys Pro Azg Clu Clu Cln U'yr by Arg Val val Ser val
290 295 300

Lza Thr Val Leu His Gln Asp Trp Leu Zsn CGly Lys Glu Tyr Lys Cys
303 310 318 320
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tac
Ty

aac
Asn
395

tte
Phe

aac
Asn

acc
Thr

Val

Jgaqg
Clu
300

cac

His

aaqg
Lys
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Trp Cly Cln Cly Thr
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Pro Ser val phe Pzo
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]

Ser
245

Leu Met Ile Ser Azg
260

)

leu
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Gla

Ser

)
@

Tyr

val

Ala

135

Lea

Cly

Thr
215

Thr
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Th=
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355
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Trp
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<211> 660

<212> DNA
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Thr
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Tys ¢
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Leu
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<213> Homo sapiens

<220>

<221>CDS
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<223>
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Se~
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tgg
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tect
Se~

gtc
Val

tat
Ty~

att
Ile
50

gge

gct
Ala

aat
Asn

gca
Ala

teo
Sex
130

gac
Isp

cece
Pro

aac
Dsn

aag
Tys

gty
val
210

gce
Ala

ace
Thr
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caa
GIn

aag
55
aac

Asn

gat
Isp

gga
Gly

gce
Ala

gee
Ala
138

gce
Mla

gty
val

age
Sexr

tac
Tyr

gce
Mla
215

gga
Cly
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=
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50

Gly

Ala

Asn

Ala

Ser

130

Pro

Asn

Lys

val
210

Ala

Thr
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<400> 181
Clu Lle val Leua 1hr Cln Sez Pro GCly ''hr Leu Ber Leu Ser Pxo Cly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Tyr Lea Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu

[}

lle 'yvr Cly Ala Ser Ser Arg Ala ''hz Cly Lle Pro Asp Azg Phe Ser
50 55 60

Cly Ser Cly Ser Cly ''hr Asp Phe 'hz Leu lhz lle Ser Ser Leu Clu
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Ile

aac
Asn

cte
Leu

agt

Se~

cag
Gln
85

ceyg
P-o

gca
Ala

ggc
cly

gce
Ala

cag
Cln
165

age

Sexr

tac
Pyr

age
Ser

cag
Cln

aac
Asn

tte
Phe

att
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gge
Cly
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tac
Ty
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Thr

aag
Lys
150

gag
Clu

agc
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gec
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<213> Homo sapiens

<400> 183
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Ser

toc
Cys

tta
Leu

tac
Tyr
55
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Ser

gag
Glua

act
h-

age
Ser

age
Ser

acc
Thr

tge
Cys

aac
Asn
215

cca
Pxo

gat
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ttt
Phe

gtg
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120

age
Ser

cag
Cln

gty
val

ctc
Leu

gag
Gla
200

cgg
Arg

gta
vVal

tet

2
S

gtg
vVal

gge
Cly
105

tte
Phe

gtg
val

tgg
Trp

acc
Thr

acc
Thr
185

gtg
val

ggc
Gly

tee
Ser
10

age
Ser

tac
ryr

tct
Ser

999
Gly

gca
Ala
90

cag

Gin

atc
Ile

gty
val

aag
Lys

gag
Glu
170

ctg
Leu

acc

Thx Hi

gag
Glu

ctg
Leu

cag
Gln

caa
Gln

acc
Thr

aca
I'hr
75

gtt
val

tge
Cys

gtg
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cag
Gln

age
Ser

cac

tgt
Cys

gct
Ala

agt
Ser

caa
Cln

cyg
Arg
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gat

Asp

tat
Tyr

acce
h-

cce
Pzo

eu
140

gac

Asp

gac
Asp

aag
Lys

cag
Cln

gtg
Vval

ctt
Leu

aaa
Lys
45

gat

Dsp

tte
Phe
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aac
Asn

age
Ser

gce
Mla

gge
GCly
205

tet
Ser

tta
Leu
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cca
Pro

tece
Ser

act
'hr

tgt
Cys

atg

s Val

110

tece
Ser

aac
Asn

gce
Ala

aag
Tys

gac
Asp
190

ctg
Leu

Jgga
Cly

999
Cly

cte
lLeu

cag
Cln
95

gag
Gla

aac
Asn

cty
Leu

gac
Asp

75

tac
Tyr

age
Ser

qge
Cly
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Thr

cag
Gln

gte
Val

ace
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Cln

atc
I Te

gag
Glu

tte
Phe
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Asp

Gla

Ty~

Thx

Pro

210

Ile

Arg

Pro
50

Asp

Tyr

hrg

Leu

130

Pro

Gly

Tyr

val

Ala

Asn
35

Thr

Ala
115

Asm S

195

'hr

<210> 184
<211> 663

<212> DNA

Leu

Thr

20

Lys

Leu

I’he

lLeu

Thr

100

hla

Glu

Leu
180

s val

hys

Thr

Ile

Leu

o

Ala

Cly

Ala

Cln

165

Ty

Cln

Asn

Fhe

Lle

Gly

5

Ala

Tyr

Pro

Thr

Lys
150

Glu ¢

Ala

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(663)
<223>

<400> 184

Cys

Leu

Yyr !

5

Ser

Gla

Thr

Ala
135

val

Thr

Asn

Pro

Lys

Ala

40

Gly

Asp

The

val

120

Sex

G1n

Val

Gla A

200

Arg

Asp

U'rp

val

val

Gly

105

Phe

val

'rp

Th=

Th=

185

Gly

Ser
10

Ser

Tyr

Gly

Ala

50

Gln

val

hys
1

Glu

170

Leu

Thr

Glu

Leu

CGln

Cla

Thz

I'hr

Val

Phe

Gln

Ala

Ser

Arg
60

Asp

<
S

Thr

Pro

Leu

140

Asp

Asp §

val

Asp

I’he

Tys

Pro

125

Leu

Asn

Ala

Cly
205

Ser

Leu
30

s Pzo

I'hr
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Val

110

Ser

Ala

Tys

Asp

190

Leu

Leu

Cly

Gla

Asp

leu

Gly

Thr

Cln

val

'
80

Glu

Phe

Gln
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Glu

Sex
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DK/EP 2027155 T3



cag tct gtg ttg acg cag
Cln Sex Vval Leua Thz Cln

agg gtc acc atc tec tgc
Arg Val Thr Tle Se+w Cys
20

tat gat gta cac tgg tac
Ty~ Bsp Val His T-p Tyr
35

cte atc tat ggt aac agc
Leua Ile Tyr Gly Asn Ser
50

tet gge tee aag tet gge
s Ser Cly
70

cgg tec ggg gat gag got
Arg Se~ Gly Asp Glu Ala
85

cty agt gat gtg gta tte
Lea Ser RAsp Val Val Phe
100

gcg gec gea ggc cag ccc
Ala Ala Ala Gly Cln Pro
115

cee tec tee gag gag ctg
Pro Ser Ser Glu Glu Leu

130
atc agc gac ttc cct
Ile Ser BAsp Phe Pro
145 150

agc age cce gty aag goe
Ser Ser Pro Val Lys Ala
165
age aac aac aag tac gec
Ser Asn Asn Lys lyr Ala
180

cag tgg sag aygc cac cgg
Cln Trp Lys Ser His Axg
185
age ace gty gag aag acc
Ser Thr val Glu Lys Th=
210

<210> 185

<211> 221

<212> PRT

<213> Homo sapiens

<400> 185
Gln Ser Val Leu Thr CGln
1 5

MArg Val Thr Ile Ser Cys
20

Ty~ Asp Val His T-p Tyr
35

Leu Ile Tyr Cly Asn Ser
50

= Gly Ser lys Ser Cly

Leu Ser Asp Val val fFhe
100

Ala Ala Ala Gly Cln Pvo

ceg
Pro

act
Thr

cag
GIn

aat
Dsn
55

acc
Thx

gat
Asp

gge
Gly

aag
Lys

cag
Gln
135

gge
Gly

ggce

Cly

gee
Ala

age
Ser

gty
val
215

Pro

Thr

Gl

‘Thr

Asp

Cly

Tys

Gln

Qo
5 Q

999
cly

cag
Cln
40

cgg
Arqg

tca
Ser

tat
Ty

gga
Cly

gceo
Ala
120

gce

Ala

gee
Ala

gtg
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agc
Ser

tac
Tyr
200

gce
Ala

Pro

Gly

Gln

40

hryg

Ty~

Cly

Ala

120

Mla

tea
Ser

age
Ser
25

ctt
Teu

gee
Ala

tac
Tyr

999
Cly
108

get
Ala

aac
Asn

gtg
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gag
Clu

age
Ser
185

age
Ser
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Teu

Pro

Ala

Ty~

Cly

105

Ala

Asn

gty
val
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age
Ser

cca
Pro

tea
Ser

tge
Cys
]

acce
Thr

cee
Pro

aag
Lys

acc
Thr

ace
Thz
170

tac

Iyr

tge
Cys
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Th

r Val
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Pro

Pro

Lys

tet
Ser

tee
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gga
Gly

999
Gly

ctyg

z Leu

75
cag

Cln

aag
Lys

age
Ser

gce
Ala

gty
Val
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ace
Thr

ctyg
Leu

cag
Cln

gag
Clu

Cly

leu

Gln

Se~

hla

999
Cly

aac
Asn

aca
Thr

gte
val
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gce

Ala

tce
Ser

ctg
Leu

gtg
val
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Thr
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gco
Ala

ace
Thr

age

Ser

gtyg
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tgc

Asn

Thr

val
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Ala

Leu
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Thr

gce
Ala

ate
Tle

gce
Ala
45

cct
Pro

acc
Thr

ace
Thr
125
ctyg
Leu

tgg
Top

ace
Thr
205

age
Ser

Ala

Ile

Ala

45

Pro

Tyr

Thr

le

ceg
Pro

999
Gly
30

ccc

Pro

gac
Asp

< agt
e Ser

gac
Asp

gte
Val
110

ctg

Leu

gty
val

aag
Lys

o age

Ser

ace
Thr
190

cac

His

Pro

CGly

30

Pre

Asp

val

110

Teu

Val

999
Cly
15

gca

Ala

aaa
Tys

cga
Arg

999
cly

age
Ser
95

cta

Leu

tte
Phe

tge
Cys

gce
Ala

aag
Lys
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gag
Clu

Gly
15

MNla

Arg

Gly

Ser

95

Leu

The

Cys

cag
Cln

g9t
Gly

cte
Teu

gac
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cag
Cln

gag
Clu

gge
Cly
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leu

80

Cly

Pro
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Ile Ser Asp Phe Tyr Pro
145 150

Ser Ser Pro val Lys Ala

Gln Trp Lys Ser His RArg
195

Ser ''h= val Gla lys Thr
210

<210> 186
<211> 660
<212> DNA
<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(660)
<223>

<400> 186

cag tct gcc ctg act cag
Cln Sex Ala Leua Thz Cln
1 5

acg atc acc atc tece tge
Thz Ile Thr Ile Sex Cys
20

aac tat gtc tecc tgg tac
Asn Ty=z Val Sex Trp Tyr
35

atg att tat gat gtc agt
Met Tle Ty~ Asp Val Se~
50

tet gge tce aag tet gge
Ser Gly Ser Lys Ser Gly
65 70

cag gct gag gac gag gct
Gln Ala Glu Asp Clu Ala
85

agce act ctg gta tte ggc
Ser Thz Leu Val Phe Cly
100

gec gcoa gge cag coc asg
Ala Mla Gly Gla Pzo Lys
115

tee tec gag gag ctg cag
Se~ Se=» Glu Glua leu Gln
130

gac ttc tac cct ggc
= Asp Phe Tyz Pro Cly
150

agc ccc gtg aag gec ggc
Ser Pro val Lys Ala Cly
165
aac aac aag tac gecc gec
Asn Asn Lys Tyr Ala Ala
180
tgy aag agc cac cygy agce
I'rp Lys Ser dis Arg Ser
195
acc gtg gag aag acc gtg
Thx Val Glu Lys Thr val
210

<210> 187
<211> 220
<212> PRT
<213> Homo sapiens
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Gly

GCly

a Ala

Sexr

val
215

cct
Pro

tet
Ser

caa
Gln

aaa
Tys
55

aac
Dsn

gat
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gga
Cly

gce
Mla

gce
Ala
135
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Ala

gtg
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age
Ser
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215

Ala

val

Tyr
200

Ala
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Cln
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Thx
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Tyr
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Cly

gct
Ala
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Asn

gty
val

Jgag
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age
Ser
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Ser
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cec
Pro

val

Ser
185

Ser

Pro

cac
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cee
Tro

gce
Mla

tac
Tyr

acc
Thr
105

cec
Pro

aag
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acc
Thr

acc
Thr

tac
Ty=
185

tge

Cys
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Th=

Thr

Uhr
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Tyr

Cys

Thr

gtg
val
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agc
Ser

cca
Pro

tca
Se~

tce

Sexr

tgc
Cys
S0

aag
Lys

gce
Ala

gty
val

ace
'hr
170

ctg

Leu

cag
Gln

gag
Glu

val
155

Thr

Leu

Gln

Glu

tct
Ser

agt
Ser

ggc
Gly

999
cly

ctyg
Leu
5

75

agt
Ser

ctg
Leu

> gty

Val

acc
hr

gce
Ala
158

acc

Uhr

age
Sex

gty
val

tgec
Cys

140

Ala

Thr

Cys
220

999
Cly

gac
hsp

aaa
Lys

gtt
Val
60

acc
Thx=

teca
Ser

acc
Thr

ace
Thr

ace
Thr

age
Ser

220

Top

Pzo

Leu

Thr
205

Ser

teg
Ser

gtt
Val

gce
Mla
45

tet
Ser

ate
Ile

tet
Ser

gte
Val

ctg
Leu
125

gtg
val

aag
Lys

ace
Thz

cac
His
205

Lys

Thx
190

His

cet
Pro

ggt
Gly
30

cce
Pro

aat
Asn

tgc
Cys

gce
Ala

aaqg
Lys

cce
Pro
190

gag
CGla

Ala

Lys
175

Pro

Glu

gga
Cly
15

ggt
Cly

aaa
Lys

cge
A~g

999

z Gly

cge
Ang
95

gyt
Cly

cee
Pzo

cte
leu

gac
Asp

cag
Gln
178

gag
Glu

ggc
Cly

Asp
160

Gln

GClu

Gly

cag
Cln

tat
Tyr

cte
Leu

tte
The

cte
Lea
80

age
Ser

gcg
Ala

age
Ser
160

age

Ser

cag
Cln

aga
Ser
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<400> 187

Cln Ser Ala

1

Thr

Gln

S
1

]
oy

Ile

Tyr

50

Gly

Mla

Thr

Mla

Ser
130

fsn

I'rp

Th=

Asn

Lys

Val
210

Thx

Ser

Glu

Teu

Gly

115

Glu

Phe T

Val

Lys

<210> 188
<211> 660

<212> DNA

Leu

Ile

20

Asp

Asp

Val

100

Glu

Lys

Tyr

180

His

Lys

Tzp

val

s Ser

Glu
85

The ©

Pro

Leu

[Eetel

Mla G

165

Ala

Azg

Thr

Cln

Tyr

cly
70

hla

Lys

Gln

Ala

val

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(660)
<223>

<400> 188

Pro

5 Ser

Gla

Asn

Asp

Gly

Ala

Ala

135

Ala

Val

I'yr

hla
215

Ala

Cly

Gln

40

Arg

Thr

Tyr

Cly

Ala

120

val

Ser

Ser
200

Pzo

Thr
25

His

Pro &

Ala

Ty

Th=

105

Pro

The

Th=

lyz

185

Cys

Thr

val
10

Pro

o

s Ala

val

Th=

170

Lea

Glu

Sex

Ser

Gly

Gly

s Teu

Val

Thx

Ala

155

Th=

val

Cys

Cly

Asp

Lys

val

60

Th~

Th~

Thx

Lea
140

Trp

Pro

Thx

Sex
220

Ser

Val

Val

Leu

125

Val
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hr

Pzo

Cly ¢

30

Pzo

e Sev C

Teu C

110

Phe

Ala

Lys

Pro G

is Clu
2

Cly
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Lys

Arg
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s Leu

Asp

Cly

Cln

Tyr

Leu

Fhe

Teu
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Ala

Ser
160

g

CGln

212
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gac
Asp

atyg
Met

cay
Cln

agc
Sexr
145

age

Sex

aac
Asn

tgg
l'rp

acc
Th=

tect
Se~

gtc

= Val

tat
Ty~

att
Ile
50

gge

gct
Ala

gat
Asp

gca
Ala

tece

x Sex

130

gac
Isp

cece
Pro

aac
Dsn

aag
Lys

gty
val
210

gce
Ala

acc
Thr

gte
Val
35

tat
Tyr

tece
Ser

gag
Glu

gtg
val

gge
Gly
115

gag
Glu

tte
Phe

gty
Vval

aag
Lys

agce
Ser
195

gag
Glu

<210> 189
<211> 220

<212> PRT

ctg
eu

atc
Ile
20

tce

gat
Asp

aag
Lys

gat
Asp

ctt
@
100

cay
Gln

gag
Gla

tac
Tyx

aay
Lys

tac
Tyz
180

cac

dis

aag
Lys

act
The

tce

Sex

tgg
Tp

gtec
val

tet
Ser

gagq
Clu
85

tte
I’he

cce
Pro

ctg
Leu

cet
Pro

gce
Ala
165

gce

Ma

cgg
Azg

ace
Thr

cag
Cln

tgc ac

Cys

get
Ala

gge
cly

aag
Lys

cag
Cln

gge
cly
150

ggce
Cly

gce
Rla

age
Ser

gtg
Val

<213> Homo sapiens

<400> 189

caa
GIn

aag

= Lys

55

aac
2Asn

gat
Asp

gga
Gly

gce
Ala

gty
Vval

age
Sexr

tac
ryr

gce
Mla
215

gga
CGly

caa
Cln
40

cgg
Arg

acg
Thr

tat
Tyr

999
cly

gct
Ala
120

aac
Agn

gty
Val

gag
Gla

agce
Ser

age
Ser
200

cece
Pro

tec

Ser

acc
Thr
25

cac

His

cce
Pro

gee
Ala

tac
Tyr

acc
I'hr
105

cec
Pro

aag
Lys

acc
Thr

ace
Thz

tac

acc
Th=

gcg
Ala
10

agc
Ser

cca
Pro

tca

Ser

tce

tge
90
aag

lys

age
Ser

goe
Rla

gty
Val

acc
Thr
170

ctg
Leu

cag

s Gln

gag
Glu

tee

Ber

agt
Ser

gge
Gly

999
Cly

ctg
Leu
75

age
Ser

ctyg
leu

gtg
Val

ace
Thr

gce
MAla
155

acc

Thz

age
Ser

gtg
val

tgc
Cys

999
cly

gac
nsp

aaa
Tiys

gte
val
60

ace
Thr

teca
Ser

acc
T'hr

ace
Thr

ctg
Leu
140

tgg
Top

cece &

Pro

cte
Leu

acc
Thr

agc
Ser
220

tet
Ser

gtt
Val

gce
Ala
45

cct
Pro

ate
Ile

tat
Tyr

gte
val

cty
Leu
125

gtg
Val

aag
Lys

acc
Thr

cac
His
205

Pro

gyt
Gly
30

cee

Pro

gat
Asp

tet
Ser

gca &

Ala

cta

leu C

110

tte
Phe

cce

190

gag
Clu

t gga

cly
15

ggt
Cly

aaa
Tys

cge
Arg

999
cly

cee
Pro

cte
Leu

gac
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cay
Gln
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gag
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gge
Cly
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Teu

tte
Phe
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aat
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gcq
Ala
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Ile
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Gln

65

Cla

Asn

I'rp

hz

Tyr

Tle

50

Cly

Ala

2sp

Ala

Ser

130

Asp

Pro

Asn

Lys

val
210

Ala

Thr

Val

35

Tyr

Clu

Val

Cly

115

Glu

val

Tys

Ser

198

Clu

<210> 190
<211> 654

<212> DNA

Leu

Ile

20

Asp

Leu
100

Gln

Glu

e Tyz

Ty~
180

His

Lys

Thr

Clu 2

85

The

Pzo

Leu

Ala

165

Ala

Azg

Thr

Cys

Tyr

Lys A

Gln

Ala

val

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(654)
<223>

<400> 190

Pro

Thr

Gln

Tys

55

Asp

Gly

Ala

135

hla

val

Ser

I'yr

Ala
215

Pro

Thr

Tyr

Ala

120

Asn

val

Glu

Ser

Ser

200

Pzo

Sex

Th=

25

Pro

Ala

Tyz

Th=

105

Pro

<
w

Thr

Whoe

Tyr

185

Cys

I'hr

Ala
10

s Pro

s Ala

val

T
170

Teu §

Cla

Clu

Gly

Gly

s Lea

Val

he

he

val

MAsp

Tys

Val

60

Thx

Thx

Thx

e

140

la Trp

Pro

Thx

Ser

220

val

Ala
45

Pro

Tyr A

Val

Leu

125

val

Lys

Ser

Thr

dis
205

Pro

Cly
30

Pro

Leu G

110

Phe

Cys

Mla

Lys

Pro

190

Clu

Cly
15

Gly

= Cly

Pro

leu

Asp

Glin

175

Clu

Cly

Tyr

s Teu

TPhe

Leu
80

Ala

Pro

®

Ser
1
Ser

Cln

214
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tet

Sex

aca
Thx=

w0

ST

ggc
Gly

agqg
Arg
65

gat
Asp

gty
val

gge
Gly

gag
Gla

tte
Phe
145

gty

aag
Lys

agce

gag
Gla

W
Q
&

gtc
val

tgy
Tzp

aaa
Lys
50

tca
Se~

gag
Gla

gtc
val

cag
Gl

gag
Gla
130

tac

Ty=

aag

tac
Ty=

cac
H4is

aag
Lys
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Ser Asp Phe Tyr Pro Cly
145 150

Sex Pro Val Lys Ala CGly

Isn Asn Lys Tyr Ala Ala
180

rp

Thz val Glu Lys Thr val
210

<210> 198

<211> 660

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(660)
<223>

<400> 198

cag tet gte gtg acg cag
CGln Ser Val Val Thr Gln
1 5

aag gtc acc atc tce tgc
Lys Val Thr Ile Ser Cys
20

tat gta tcc tgg tac cag
Tyr Val Ser T-p Ty~ Gln
35

att tat gac aat aat aag
lle U'yvr Asp Asn Asa Lys

5
S

ggc tec eag tct gge acg
Gly Ser Tys Ser Gly Thr
65 7

act ggg gac gag gcc gat
Th= Gly Asp Glu Ala Asp

85

agt gct gtg gta ttc ggce
Sz~ Ala Val Val TPhe Cly
100

gee gea ggc cag cec aag
Ala MNa Gly Gln P7o Tys
118

tcec tec gag gag ctg cag
Sex Sex Glu Gla Leu CGln
130

agc gac ttc tac cct ggc

Sax Asp Phe Tyr Pro Cly

145 150

agc ccc gtg aag gcoc ggc

Sex Pro Val Lys Ala CGly

165
aac aac aag tac gcec gcc
Asn Asn Lys Tyz Ala Ala
180

tgy aag agc cac cgyg agce

I'rp Lys Ser dis Arg Ser
195

acc gtg gag aag acc gtg

'h= Val Glu Lys 'Thr val

210

<210> 199

<211> 220

<212> PRT

<213> Homo sapiens

MAla

val

Ala
215

cey
Pro

tect
Ser

cag
Gln

cga
Arg

tca
Ser

tat
Tyr

gga
Gly

gce
Ma

gce
Mla
135
gee

Rla

gty
Val

Ser

tac
Ty

gee
Ala
215

Val

CGlu

Ser

Ser
200

Pzo

cee
Pro

gga
Gly

cte
Tea
40

cce
Pro

gcc
Ala

tac
Ty~

999
Gly

gct
Aa
120

aac
Asn

gtg
Val

gag
Glu

agc
Ser

age
Se~
200

cee
Pro

Th~

Thz

Ty~
185

Cys

Ihr

teca
Ser

age
Ser
25

cca
Pro

teca
Ser

acc
Thr

tgc
Cys

acc
Thr
105

ccc
Po

aag
Lys

acc
Thr

acc
Thr

tac
Tyxr
185

tgce
Cys

acc
The

Val

Thz
170

Lea

Cln

Clu

gtg
val
10

age

Ser

gga
cly

ggg ¢

Cly

ctg
Tea

gga
Gly

g0

aag
Tiys

age
Ser

gce
Mla

gtg
Val

acc
Thr
170

ctyg
Leu

cag
Gin

gag
Glu

Mla
155

Thz

val

tect
Ser

tce
Ser

aca
Thr

ctg
Tea

gtg
val

acc
Thr

gece
Ala
155
acc

Thr

aga
Ser

gtg
Val

tgc
Cys

Trp

Pro

The

Ser

220

gcg
Ala

aac
Asn

gee
Ala

acc
Thr

acc
Thr

ctg
Leu
140

tagg
Trp

cce
20

cte
Leu

acc
'hr

agce
Se~
220

Lys

Thr

dis

205

gee
Ala

att
Ile

cec
Pro
45

gac
Asp

acc
Th~=

gag
Glu

gtc
Val

ctg
Teu
125

gtg
val

aag
Lys

agce
Ser

acc
Thr

cac
His
205

Mla

Pro
1390

Clu

cca
Pro

999
Gly
30

aaa
Tys

cga
Arg

gga
Gly

age
Ser

cta
Tea
11.0

tte
Phe

tgc
Cys

gce
Ala

aayg
Lys

cce
Pro
190

gag
Cla

Asp

Cly ¢

gga
Cly

aat
Asn

cte
Teu

tte
Fhe

cte

Teu

age
Ser

g5

ggt
Gly

cce
P

cte
Leu

gac
Asp

cag
Gln
175

gag
Glu

Gly

Ser
160

cag
Gln

aat
Asn

cte
Teu

tet
Ser

cag
Gln
80

ctg
Tea

age
Ser
160

age

Ser

cag
Gln

age
Ser
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<400> 199

Gln

1

Lys

Tyr

lle

Cly

65

The

Ala

he

Se~

val

Val

Uyz

50

Ser

Gly

Ala

Ala

Ser
130

- Asp

Pro

Agn

Lys

val
210

val

Th=

5

Asp

Lys

Asp

val

Glu
Phe
val
lys
Ser
198

Glu

<210> 200
<211> 660

<212> DNA

1lle
20

Trp

Asn

Clu

Val

100

Clin

Clu

Tyr

hys

Tyr

180

His

Ty~

Asn

Cly

Ala

85

Phe

Leu

Pro

Ala

165

Ala

hrg

Gl

Cys

Gln

Lys

Thr

70

ASp

Cly

Cln

cly
150

Gly

Ala

val

<213> Homo sapiens

<220>

<221> CDS

<222> (1)..(660)
<223>

<400> 200

cag tet gee ctg act cag cct gec tee gtg tet ggg tet cet gga cag
Gln Ser Ala Leu Thr Gln Pro Ala Ser Val Ser Gly 8er Pro Cly Gla

Pro

Ser

Gln

'yr

Cly

s Ala

Ala
135

val

Tyr

Ala
215

Prao

Tea

40

Pro

I'yr

Cly

Ala

120

Val

Ser

Ser
200

Ser
25

Pro G

Ser

I'hz

Thz

105

Pro

Lys

Th=

'

"y

185

Cys

‘I'hr

val
10

Leu

Gly
90

Ala

Val

'h=

170

Gln

Clu

Th=

1lle

he

Leu

Val

Thz

2la

155

I'hr

Val

Cys

Ala

Pro
60

Trp

Thx

Th~

Leu

140

Trp

Pro

lau

Thr

S5er

220

Ala

1le

Pro

45

Asp

Thr

[kgete]

Cly

30

Tys

Azg

Cly

Glu Se-~

val

Teu

125

val

Lys

Ser

hr

His
205

Leu
110

The

Ala

Lys

[Eate]

190

Glu

Gly
15

Teu

Phe

Leu

Pro

Asp

Gly

Cln

Asn

Teu

Ser

Cln

80

leu

Ser
160

CGln

222
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aac
Asn

atg
Met

tet
Sex

65

cag
G1n

Asn

gee
Ala

tec
Ser

age
Sex
145

Ge-
oEX

aac
Nsn

tgg
Trp

acc
Th=

atc
lle

tat
Ty

att
Ile
50

ggc
Gly

get
Ala

aat
Asn

gca
Ala

tce
Sexr

130

gac
Asp

cee
Pro

aac
Nsn

aag
Tys

gty
val
210

acc
Thr

gte
val
35

tat
Tyr

tee
Ser

gag
Glu

ttg
Leu

gge
GCly
115

gag
Glu

tte
Phe

gtyg
val

aag
Lys

age
Ser
195

gag
Glu

<210> 201
<211> 220

<212> PRT

ate
lle
20

gat
Asp

aag
Lys

gac
Asp

gte
Val
100

cag
Gln

gag
Gla

tac
Py

aag
Lys

tac
Ty=
180
cac

dis

aag
Lys

&

tec
Sex

tgy
p

gte
vVal

tet
Sex

gag
Gla
85

tte
Phe

cae
Pzo

ctyg
Leu

cct
Pzo

ce
hla
165

gce

Ala

cgg
Arg

ace
Thr

agt
Ser

ggc
Cly

get
Ala

gga
Cly

aag
Lys

cag
Cln

ggc
Cly
150

ggce

Cly

gce
Ala

agce
Ser

gty
val

<213> Homo sapiens

<400> 201

act
I'hr

caa
Glin

gat
Msp
55

aac
Asn

gat
Asp

act
Thr

gee
Ala

gee
Mla
135

gee
Ala

gty
Val

age
Sex

tac
Ty"'

gee
Ma
215

gga
Cly

cac
His
40

cqg
Arqg

gcg
Ala

tat
Ty~

999
Cly

gct
Ala
120

aac
Agn

gtg
val

gag
Glu

age
Ser
200

cce
Pro

acc
‘Ihr
25

cac
His

cce

Pro

gce
Ala

tac
Tyr

acc
Thr
105

cec
Pro

aag
Lys

acc
Thr

ace
Thr

tac
Tyr
185

tgc
Cys

acc
Th=

tge
Cys
50

aag
Lys

age
Ser

gce
Mla

gty
val

acc
Thr
170

ctg

Leu

cag
GIn

gag
Glu

agt
Ser

gtg
val

acce
Thr

gce
Ala
155

acc

Thr

age
Sex

gtg
Val

tgc
Cys

gac
Asp

aaa
1ys

gtt
val
60

acc

Thz

tca
Ser

acc
Thr

acc
Thr

ctg
Leu
140

tgg

cce

Pro

cte
Leu

acc
Thr

gtt
val

gee

tat
Tyr

gte
Val

cty
Leu
125

gtg
Val

aag

age
Ser

acc
Thr

cac
His
205

g9t
Cly
30

cec
Pro

aat
Asn

tet

e Sex

gca
Ala

cta
Leu
11.0

tte
Phe

tge
Cys

gce
Ala

aaqg
Lys

cce
Pro
190

gag
Cla

15

ggt
Cly

aaa
Lys

cge
Arg

999
GCly

gge
Gly
95

ggt
Cly

cee
Pro

cte
Leu

gac
Asp

cag
Cln
173

gag
Glu

gge
cly

I'yr

cte
leu

tte
Phe

cte
Leu
80

age
Ser

gcg
Ala

ccae
Pzo

ate
Ile

age
Ser
160

age

Ser

cag
CGln

age
Ser
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Rsn

Met

65

Gln

2sn

I'rp

Th~

Lle
Tyr
Ile
5

Cly
Mla
2sn
Ala
Ser
130
Pro

Isn

Val
210

Ala

Th=

Val

35

Tyr

Glu

Leu

Gly

113

Glu

val

Lys

Ser

195

Glu

<210> 202
<211> 639

<212> DNA

Leu

Lle

20

Asp

Asp

Val

100

Gln

Glu

Iyr

Tyr
180

Tys

Thr

Ser

val

[Eaetel

Leu

Pzo

Ala

165

hla

Azg

Thr

Tyr

Cly

-

Ala

Lys

Gln

Cly
150

hla

Val

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(639)
<223>

<400> 202

Pro

Thr

Gln

Asp

Thr

Ala

Ala

135

Ala

val

Ser

I'yr

Ala
215

Ala

His

40

Arg

Ala

Tyr

Ala

120

Asn

val

Glu

Ser

Ser

200

hr

25

His

Pro

Ala

Ty=

Th=

105

Pro

<
w

I'hz

Whoe

Ty=

185

Cys

Thr

- Val

10

Pro

s Ala

val

T

170

Lea

Cla

Glu

Gly

Gly

s Val

he

Ala T

155

he

val

Tys

Val
60

Thx

Thx

e

140

Pro

Thx

s Ser

220

val

Ala
45

Tyr

Val

leu

125

val

Thr

dis
205

Pro

Cly
30

Pro

hla G

Leu G

110

Phe

Cys

Ala

Lys

Pro

190

Clu

Cly
15

Cly 1

Arg

= Cly

I’ro

leu

Cly

s Teu

Ala

Easte]

224
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gac
Asp

gac
Asp

tta
Lea

tat
Tyr

gaa
Gla

acc
Th=

gee
Ala

gty
val
145

age

Ser

acce
The

tge
Cys

aac
Asn

atc
e

aga
g

gce
Mla

gct
Ala
50

gga
Gly

gat
Asp

ttc
Phe

gty
Val

age
Sex

130
cag

Gl

gtg
Val

cte
el

gag
Gla

cgg
Arg
210

cag
Gln

gte
Val

tgg
Trp
35

gea
Ala

tct
Ser

ttL
Pha

gge
Gly

tte
Tha
115

gty
Val

tag
rp

acc
Thr

acc
Th

gtg
Val
195

gge
Gly

<210> 203
<211> 213

<212> PRT

atg
Met

acc
Th=
20

tat
Ty=

999
Gly

gga
Gly

caa
Gln
100

atc
Tle

gty
Val

aag
Lys

gag
Gla

ctyg
e
180

acc

Thx

gag
Glu

acc
e

ate
Ile

cag
CGln

agt
Se~

aca
Thx

act
Th
85

999
Cly

tte
The

gty
val

cag
GIn
165

age
Ser

cac
His

tgt
Cys

cag
Cln

act
Thr

cag
Cln

ttg
Teu

gat
Asp

tac
Tyr

aca

Thr

ccce
Pro

cty

s Leu

gac
Asp
150

gac
Asp

aaqg
liys

cag
Cln

<213> Homo sapiens

<400> 203

Asp
1

Asp

Tyr

(g

oo

Gla

'hz

Rla

Val
145

()

Arg

Ala

2la

50

Gly

Asp

Ser
130

Glin

Gln

Val

U'zp
35

Ser G

Phe

Cly

Phe

118

val

Trp

Met

Thr

20

Tyr

Gly

Cln

100

Val

Tys

I'hr

Tle

Cln

Thr
85

Phe

Val

Gin

Thr

Cln

Tyr

Thr

Pro

Asp
150

tet cca
Ser P70

tgt cgg
Cys Arxg

aaa cca
Lys Pzo
40

caa agt
Gl Se~
55

tte act
Phe Thz

tat tgt
I'yr Cys

cga ctg
Arg Leu

cce tec
Pro Ser
120

ctg aac
Leu Asn

135

aac gcc
Asn Ala

agc aag
Ser Tys

gee gac
Ala Asp

gge ctg
Gly Leu
200

Ser Pro

Cys Avg

I’he 'I'h~
Tyr Cys
Arg Lea
Lro Sexr

1
135

Asn Ala

tet
Ser

gcg
Ala
25

999
Cly

999
cly

cte
Leu

caa
Gln

gag
Glu
105
gac
Asp

aac
Asn

cty
leu

gac
Asp

tac
Ty
185

age
Ser

Cly

Gly

Gln

Gla

105

Asp

Asn

agt
Ser

aaa
Lys

gte
Val

acce
Thx

cag
Gln
30

att
Ile

gag
Glu

tte
Phe

cag

Gln 3

tce
Se”
170

gag
Glu

age

Ser
10

Ser

Val

Thr

Gln
30

Phe

GIn

gtg
val

cag
Gln

gce
Ala

cca
Pro

ate
Ile

gct
Ala

aaa
Lys

cag
Gln

tac
Tyr

val

Cln

Ala

Pro

lle

Ala

Gln

Tyz

Se~
155

tet
Ser

gga
Cly

cct

Pro

tca
Ser
60

age
Ser

aag
Lys

cgt
nxg

ctyg
Teu

cce
Pro
140

gge
Cly

tac
Tyr

cac
dis

> gtg

Val

Ser

cly

Pro

Ser
60

Arg

Leu

Pro

140

Gly

gca
Ala

att
Ile

aag
Lys
45

agg
Arg

age
Ser

aat
Asn

gcg
Mla

aag
Tys
125

aac
Asn

age
Ser
aag

Lys

acc
Thr
205

Ala

Tle

Ser

Ala
Lys
125

Azg

Asn

tet
Ser

agc
Ser
30

cte
Leu

tte
The

ctg
Lea

tte
Pha

gce
Ala
110

age

Ser

gayg
Glu

age
Ber

ctyg
Tea

gtg
val
190

aag
Lys

Ser

Ser
30

s Leu

Phe

leu

Phe

Ala

110

Ser

Glu

Ser

gta g9,

val
15

age

Ser

ctyg
Leu

age
Ser

cag
Gln

P
9s

gca

hla

gge
cly

gce
Ala

cag
Cln

age
Ser
175

tac
ryr

age
Ser

Leu

Ser

Gin

Pzo

95

Ala

Gly

Ala

Gln

Gly

agg
Nzg

atc
Ile

gy
Gy

cct
Pro

80

cecae
Pro

acc
Thr

aag
Lys

gag
Glu
160

age
Ser

gce
Ala

tte

Gly

Lle

Gly

Pro

80

Arg

Pro

Uhx

Lys

Gla
160

225

48

96

144

192

240

336

384

432

480

528

@
p
N

624

639

DK/EP 2027155 T3



The:

Cys

Msn

val

Tieu

Glu

Arg
210

Thr

Thr

Val

195

Gly

<210> 204
<211> 642

<212> DNA

Teu
180

Thr

Glu

Cln
165

His

Asp Ber Lys Asp Sex 'lhz

Tys Ala Asp Ty~ Gla Tys -

Cln Gly Leu Se

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(642)
<223>

<400> 204

gaa
Gla
1

gaa
Gla

tac

gtc
Val

gge @

tgyg
rp

ccc @

Pro

acc
Th=

aag
Lys
145

gag
Gla

agc

Se~

gee
Ala

ttc

att
e

aga
Arg

tta
Tea

tat

gaa
Gla

acy
TR

Ser

gcc
Ala
130

gty
val

agc
Se~

acc
Th=

tgc
Cys

aac
Asn
210

gtg
val

gco
Ala

gee
Ala

ggt

= Gly

999
Gly

gat
Asp

tte
Phe

gtg
val
115

age
Ser

cag
Gln

gty
Val

cte
Teu

Jaqg
Glu
195

<99
Arg

<210> 205
<211> 214

<212> PRT

ttg
leu

acc
he
20

tgg
Trp

gge
Gly
100

ttc
Phe

gty
Val

tgg
Trp

acc
Th=

acc
Th=
180
gtg

val

gge
Cly

tee
Ser

999
Cly

gca
hla
85

caa
Cln

atc
e

gty
Val

aag
Lys

gag
Clu
165

ctyg

Teu

acc
Th=

gag
Glu

cag
Cln

age
Ser

aca
Thr

gtg
val

999
Cly

tte
Phe

tge
Cys

gtg
val
150

cag

Cln

age
Ser

cac
His

tgt
Cys

<213> Homo sapiens

<400> 205

tet

tgc
Cys

cag &

Gln

agy
Arg
35

gac
Asp

tat
Tyr

acc
I'hr

cee
Pro

ctg
Leu
135
gac

Asp

gac
Asp

aag
Tiys

cag
Gln

200

cca
Pro

agqg
Arg

Tys
40

gcc
Ala

tte
Phe

cac
His

aay
Lys

cce
Pro
120

ctg
Leu

aac
Asgn

age
Ser

gcc
Ala

ggc
Cly
200

185

geo
Ala
25

cet
Pro

act
Thr

act
Thr

tgt
Cys

gty
val
105

tee
Ser

aac
Dsn

gce
Ala

aag
Tys

gac
Asp
185

ctg
Leu

170

ctg

~ leu

ggc
Gly

gge
Gly

cte
Leu

cag
Gln
90

gag
Glu

gac
Asp

aac
Asn

ctg
Leu

gac
Asp
170

tac

Tyr

age
Ser

cag
G1n

cag
Gln

atc
Il=

acc
Thr

75

5

cag
Gln

atc

11e

gag
Cla

ttc
Phe

cag
Gln
155

tce

Ser

gag
Glu

age
Ser

Tyr Ser Leu S

val
180

Val Thr Lys

tet
Ser

agt
Se~

gct
Ala

cca
Pro
60

atc
Ile

tat
Tyr

aaa
Lys

cag
CGln

tac
Ty~
140

age

Ser

acc
Thr

aag
Tiys

cco

Pro

205

ttg
el

gtt
val

gac
Rsp

aga
Ser

gct
Mla

cgt
Ang

ctg
leu
125

cce
Pro

gge
Gly

tac
Tyr

cac
His

gtg
Val
205

tet
ser

age
Ser

30

a9g9
Arg

agg
Arg

aga
Arg

ggc
Gly

geg
Ala
110

aag
Lys
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)
[(ajte)

aac
Asn

agce
Ser

aag
Tys
190

acc
Thr

Tyr

Ser
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cte
Teu

tte
The

ctg
Leu

tca
Ser
35

gee
Ala

age
Ser

gag
Glu

age
Ser

ctg
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175
gty
Val

aag
Lys

Ala
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Cly
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Teu

agt
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cag
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Tyr

age
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Gla Ile

Glu Arg

Ty~ Teu

Val Tyr
50

Trp Thr

Th= Ala ¢

130

Lys val

Gla Ser

Ala Cys

Phe Asn

val

Ala

Cly

Asp

The

val

1158

Cln

Leu

Clu
195

Ang

<210> 206
<211> 660

<212> DNA

Leu

Thr
20

Cly

100

Val

T=p

Thr

Thr

180

Val

cly

Thr

Leu

Tyr

Clin

Lle

Val

Lys

Glu

165

Leu

Thr

Clu

Cln

Ser

Gln

Ser

Thr

7

val

cly

Phe

Cys

val

150

Gln

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(660)

<223>

<400> 206
caa tet gee ctg act cag cet ceeo tee geg tee ggg tet cet
Gln Ser Ala Leu Th» Gln Pro Pzo Ser Ala Ser Gly Sex Pro

1

5

Cys

Gl

Arg

55

Asp

Lyr -

Thr

Pro

Lys

Cla

Pro

Arg

Tys

40

Ala

Phe

Pro
120

Mla

GCly
200

Gly

Ala
25

Pro G

Th=

Th~

Asn

Ala

Tys

Asp
185

Thr
10

Ser

Leu

Cln
90

Glu

Asn

Leu

Asp
170

Tyr C

10

Leu

Cln

Ile

Tle

Cla

The

Cla

158

Se~

Ala

Pro A

60

Ile

Tys

Tyr
140

Ser

Thr

Pro

val

Ala

Ag

Leu

125

Cly

Tyr

His

val
205

Ser

Ser

30

=g

Arg

Cly

Ala
110

Ser

Lys
150

Thr

Ser

Phe

Leu

Ser

g5

Ala

Glu

Teu
175

Val

Lys

15

Gly

Asn

Ser

Glu
80

Pro

Ala

Cly

Ala

Gln

160

Ser

gga cag
CGly Gla
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tca

Sex

aac
Asn

atg
Met

tet
Sex

65

cag
Glna

Asn

gee
Ala

tce

Sex

agc
Se-

145

aac
Asn

tgg
Trp

acc
I'hr

gtc
val

tat
Ty

att
Ile
50

ggc
Gly

get
Ala

aat
Asn

gca
Ala

tce
Sex

130

gac
Asp

¢ cee
z Pxo

aac
Asn

aay
Lys

gtg
val
210

acc
Thr

gtec
val
35

tat
Tyr

tee
Ser

gag
Glu

ttg
Leu

gge
Gly
115

gag
Glu

tte
Tha

gty
Val

aag
Tys

age
Sex
198

gag
Clu

<210> 207
<211> 220

<212> PRT

ate

Ile S

20

tee

Sex Iz

qag
Gla

aag
Lys

gat
Asp

gta
val
100

cag
Gln

gag
Gla

tac
Ty~

aag
Lys

tac
Ty~
180
cac

His

aag
Lys

gte
vVal

tet

Sex

gag
Gla
85

tte
Phe

cee
Pro

cty
Leu

cct
Pro

gee
Ala
165

gee
Ala

Cgyg ¢

Arg

acc
Thz

c tgc
= Cys

tac
Tyr

agt
Ser

ggc
Cly
70

get
Rla

aag
Lys

cag
Gln

gye
cly
150

gge
Cly

gce
Ala

<213> Homo sapiens

<400> 207

act
Thr

caa
Gln

aag
Lys
55

aac
Asn

gat
Asp

gga
Cly

gee
MAla

gce
Ala
135

gee

Ala

gty
Val

age
Ser

> tac

Ty~

gee
Ala
215

gga
Gly

cag
Cln
a0

cqg
hzg

acg
Thr

tat
Tyz

999
Cly

gct
Ala
120

aac

Asn

gty
val

gag
Glu

acc
Thr
25

cac
His

cce

Pro

gce
Ala

tac
Ty~

acc
'hz
108

cee
Pro

aag
Lys

acc
Thr

ace
Thr

tac
Tyr
185

tge

Cys

acc
Thr

tec
Ser

tge
Cys
20

aag
Lys

age
Ser

gce
Ala

gtg
Val

acc
Thr
170

ctg

Tieu

cag
Gln

gaq
Clu

agt
Ser

ggc
Cly

999
Gly

ctg
Leu
75

gee
Ala
155

acec

Thr

age
Ser

gty
val

gac
nsp

aaa
Lys

gte
val
60

acc
Thr

teca
Ser

acc
Thz

acc
Thr

ctg
Leu
140

ace
Thr

agce
Sex
220

gtt
val

geo
Ala
45

cct
Pro

gte
val

tat
Tyr

gte
val

ctyg
Leu
125

gtg
val

aag
Tys

age
Ser

acc
Thr

cac
His
205

ggt
Gly
30

cce
Pro

gat
Asp

tet
Ser

gca
hla

cta
Leua
110

tte
Phe

tge
Cys

gce
Ala

aag
Lys

ccc
Pro
190

gag
Glu

ggt
Gly

aaa
Lys

cge
Azg

999
Cly

gge
Cly
95

ggt
Cly

cee
Pro

cte
Leu

gac
Asp

cag
Cln
75

gag
Glu

ggc
Cly

Tyr

cte
Leu

tte

ctc
Leu
80

age
Ser

gcg
Ala

cece
Pro

atc
Ile

age
Ser
160

age

Ser

cag
Gln

aga
Ser
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Rsn

Gln

Asn

Asn

hz

Tyr

Tla
50

Asn

Ala

Ser

130

Asp

Pro

Asn

Lys

val
210

Ala

Thr

Val

35

Tyr

Glu

Teu

Gly
115

Clu C

val

Clu

<210> 208
<211> 660

<212> DNA

Leu

Ile
20

Clu

Val
100

Tyr

Lys

5 Tyr

180

Clu

85

The

Pro

Leu

Ala C

165

Ala

His Az

Lys

Thr

Tyr

Cly

7

Ala

Gly

Lys

Cln

Ala &

val

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(660)
<223>

<400> 208

Pro

Thr

Gln

Tys

55

Asp

Gly

Ala

Ala

135

val

Tyr

Ala
215

Pro

Thr

Tyr

Cly

Ala

120

val

Clu

Ser

Ser

200

Pzo

Sex

Th~

25

Pro

Ala

Ty

Th~

105

Pro

Lys

Th=

Thx

Ty~

185

Cys

I'hr

Ala
10

s Pro

Sex

Ala

val

Tea

Gln

Clu

Gly

Gly

s Teu

Val

Thr

Val

MAsp

Tys

Val

60

Thx

[
@
3

Thr

Thx

Leu
140

la Trp

Pro

Thr

Ser

220

Val

Ala

45

Pro

val

Tyr

val

Leu

125

Val

Lys

Thr

His
205

Pro

Cly ¢

30

Pro

Asp

Ala

Tea

110

Phe

Cys

Ala

Lys

Pro

130

CGlu

Cly
15

Arg

= Cly

cly

95

Gly

Pro

Leu

nsp

Cln

175

Clu

Gly

Tyr

s Teu

Tha

Leu

80

Ser

Ala

Pzo

Ile

Ser
160

w0
I
=

Cln
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atg e

Met

aac
Asn

tgg

Tzp

ace
Thr

tect
Sex

gtc
val

ttt
Phe

act
Th=

gca
Ala

tece
Sezr
130

gac

Msp

aac
Asn

aaqg
Lys

gtg
val
210

gce
Ala

ace
Thr

gtc
Val
35

tat
Tyr

gag
Glu

cte
Leu

ggc
Gly
115

gag
Glu

tte
Phe

gtg
val

aag
Lys

age
Ser
195

gag
Clu

<210> 209
<211> 220

<212> PRT

ctg
Leu

ate
Tle
20

gat
Asp

gac
nsp

gte
Val
100

cag

G1n

gag
Gla

tac
Ty=

aag
Lys

tac

Ty=

cac

His

aay
Tys

act
Thz
5

tec
Se~

tgy

= Tzp

gtc
val

tet

s Ser

gagq
Glu
85

ttec
Phe

cce

[Eate]

ctyg
Leu

cct
Pro

gce
Ala
165

gce
2la

cgg
Arg

acc
Thr

cag
Cln

tgc
Cys

tac
Tyr

agt
Ser

gge
GCly

gat
Mla

qgga
Cly

aag
Lys

cag
CGln

gge
Cly
150

ggc
Cly

gaee
2la

age
Ser

gty
val

<213> Homo sapiens

<400> 209

cct
Pro

act
Thr

caa
Gln

aat
Dsn
55

Lys

gat
Dsp

act
Thr

age
Sexr

tac
Ty~

gce
Ala
215

cge
Azg

gga
cly

caa
Gln
40

cgqg
hzg

atg
et

tac
Tyz

Jg99
Cly

gct
Ala
120

aac
Asgn

gtyg
val

gag
Clu

age
Ser

age
Ser
200

cee
Pro

tea
Ser

acc
Thr
25

His

cce

Pro

gce
Ala

tac
Tyr

acc
Thr
105

cce

Pro

aag
Lys

acc
Thr

acc
Thr

tac

Tyr

tge

Cys

ace
Thr

gty
val
10

age
Ser

tge
Cys
30

aag
Lys

age
Ser

gce
Ala

gty
val

ace
T'hr
170

ctyg
Leu

cag
Cln

gay
Gla

Ser

agt
Ser

gge
Gly

999
Gly

cty

z Leu

75

gee
Ala

gte
Val

gtg
val

acce
Uhr

gce
Ala
155

acc

thr

age
Ser

gtg
val

tgc
Cys

999
Cly

gat
Asp

aaa

gtt
val
60

ace

Thr

teca
Ser

ace
Thr

acc
T'hr

Leu
140

tgg

cece
Pzo

cte
Leu

ace
Thr

age
Ser
220

tet
Ser

att
Tle

tat
Tyr

gte
Val

ctg
eu
125

gty
val

aag
Lys

age
Ser

acc
Thr

cac
His
205

cct
Pro

g9t
Gly
30

cce

Pro

aat
Asn

< tet
e Ser

aca
Thx

cta
Leu
110

tte

Pha

tge
Cys

gee
Ala

aag
Lys

cce

Pro

gag
Clu

gga
Cly
15

ggt
cly

aaa
Lys

cygc
Arg

999
Cly

age
Ser

gyt
Cly

cce
Pro

cte
Leu

g
[
T

cag
Cln
175

gag
Glu

gge
Cly

cag
Gln

Tyr

cte
Leu

ttc

cte
Leu
80

aga
Arg

gcg
Ala

cee
P=o

ate
1lle

age
Ser
160

age

Ser

cag
Cln

age
Ser
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144

192

240

288

33e

384

432
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Rsn

Met

Ala

w
@
§

Asn

Thx

The

Ile
5

= Gly

Ala

Thr

Ala

Ser
130

= Lsp

Lys

Val
210

MAla

Thr

Val

35

Tyr

Clu

Leu

Glu

Phe

val

<210> 210
<211> 639

<212> DNA

Leu

Ile

20

Ser

Lys

Gl

Tyr

Lys

Tyr

180

His

Lys

Phe

heu

Pxo

Ala

165

Ala

Arg

Thr

Cln

Cys

Tyr

Ser

Cly

7

Ala

Cly

Gin

Ala

Val

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(639)
<223>

<400> 210

gac
Asp
1

gac
Asp

tta
Leu

tat
Tyr

agt

Ser

gaa
Gla

act
Thz

atc
Lle

aga
Arg

aat
Asn

gct
Mla
50

gga

cag
GCln

gte
Val

tgg
Trp
35

gea
Ala

tet

Gly Se

gat
Asp

ttc
Phe

ttt
Phe

ggqc
GCly

atg
Met

ace
Thz
20

tat
Ty=

gca
Ala

gga
GCly

acc
Thz

atc
Ile

cag
Cln

agt
Ser

aca
Thx

act
‘TI'h=
85

999
Cly

cag
Cln

act
Thr

cag
Cln

ttg
Leu

gat
Asp
70

tac
Tym

acc
Thr

Pro

Thr

Gl

(S
G
5}

Lys

Thr

Ala

Ala

Ala

val

Tyr

Ala
215

tet
Ser

tge
Cys

Lys

caa

Gla s
55

tte
Phe

tat
Ty

aag
Lys

hrg

Gly

Arg

Met

Gly

Ala
120

Asn

val

Clu

Ser
200

Pro

cca
Pzo

cgg
Arqg

cca
Pzo
40

agt

act
Thr

tgt
Cys

gtg
val

Pro

Ma

= Uyz

Th=
105

Th=

The

Jyn
185

Thr

tec
Ser

gea
Ala
25

999
Cly

999

z Cly

cte

caa
Cln

gaa
Clu

- val

10

Ser

Pro G

Ser C

Val

Gln

CGlu

jtels}
Ser
10

agt
Ser

aaa
Lys

gte
val

acc
Thr

cag
Gln
S0

atc
lle

Leua
75

s Ala

val

Val

s Ala 'Ih-

hla
155

Val

Cys

ctg
Leu

cag
Gln

gce
Ala

aca

Pro

atc
Ile
75

gct
Ala

aaa
Lys

sp

Tiys

val
60

Thr

Ser

Thr

Thr

leu
140

Trp

Th=

tet
Ser

age
Ser

cct
Pzo

aac
Asn

cgt
Azg

w
D
i

Ile

Ile

I'yr

val

Teu

125

val

Lys

h

dis C

205

gca
Ala

att
Ile

aay
Lys
45

agg

Pro

Cly

30

Pro

Asn

Ser

Uhr

Leu

110

Phe

Cys

MAla

P=o
190

tet
Ser

age

Ser S

30

cte
Leu

tbt
Phe

ctg
Leu

tte
Phe

gec
Ala

Gly
15

Gly

Tys

Arg

Gly

Ser

Gly

Pro

Leu

gta
val
15

cty
Leu

age
Ser

cag
Gln

(]
95

gca
Ala

Gln

Tyr

Phe

Leu

Arqg

Mla

Pro

le

Cln

gga
Cly

< tat
r Tyr

atc
Ile

gge
Cly

Pro
80

cte
eu

cce
Pzo
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age

gce
Ala

gty
Val
145

age

Ser

acc
I'hr

tgc
Cys

aac
Asn

gtg
val

age
Se~
130

cag

Gln

gty
val

ctc
el

gag
Gla

cgg
hrg
210

tte
Phe
115

gty
val

tgg
Trp

acc
'hr

gtg
Val
195

ggce
Gly

<210> 211
<211> 213

<212> PRT

100

ate
Lle

gtyg
val

aag
Lys

gag
Glu

cty
el
180

acc
Th=

gag
Glu

tte
Phe

tge
Cys

cce
Pro

ctyg
eu

gac
hsp
150

gac

Asp

aag
Lys

cag
Cln

<213> Homo sapiens

<400> 211

Asp Ile Cln

Ty~

Sex

65

Gla

Thx

19
@
i

Ala

val
145

w
I}
3

Th=

Cys

Rsn

Arg

Asp

Ser
130

Gln

Leu

Glu

Arg
210

Val

Yep T

35

Ala

TPhe

Gly

oM

val

Trp

‘'hr

Thr

Vval

195

Gly

<210> 212
<211> 660

<212> DNA

Met

Thx
20

Cly

Ala

Cly

100

val

Clu

Leu

180

Thr

Glu

o

Ile

Cln

Ser

Thr

Thr

85

Phe

Cys

val

Cln
165

His C

Cln

Thr

Cln

Teu

Asp

Tyr

Thr

Asp

<213> Homo sapiens

<220>

cece
Pro

cty
leu
135

aac
Dsn

Ser

Cys

Cln

Phe

Tyr

Lys

Pro

Ala

Gly

tce
Ser

120
aac

Asn

gee
hla

aag
Lys

gac
Asp

ctg
Leu
200

Pro

Arg

Pro

40

Thz

Cys

Val

Ser

120

Asn

Ala

Leu
200

gac
Asp

aac
Asn

ctg
Leu

gac
Asp

tac
Ty
185

age
Ser

Sex

Gly

Leu

Gl

Gla

105

Asp

Asn

Lea

Asp

Ty=
185

gag
Clu

ttc
Phe

cag
Gln

tee
Sexz
170

gag
Glu

age
Ser

Ser

10

Ser

Lys

Val

Thr

GIn

90

Ile

Glu

Phe

Cla

Gla

cag
Gln

tac
Yyr

age
Ser
155

acc
Thr

aag
Lys

cce

Pro

Lea

Glna

Ala

Pro

Lle

Ala

Lys

G1n

Ty

Sex
155

Thee

Pro

ctg
Leu

cce

Pg

140

gge
Cly

tac
Tyr

cac

gtg
val

Pro

Ser

Asn

Arg

dis

val

aag
Lys
125

cgg9
Ang

aac
Nsn

age
Ser

aag
Lys

acc
Thr
205

Ile

Lys
45

Mla

110

age
Ser

gag
Glu

agc
Ser

ctg
Leu

gtg
val
190

aag
Lys

Ser

Ser

30

TPhe

Leu

The

Ala
110

liys Se~

125

Lys

Thr
205

lLeu

val
190

Lys

ggc
Cly

gce
Ala

cag
Cln

age
Ser
175

tac

ryr

age
Ser

val
15

Ser

Leu

Ser

Gln

Pro

95

Ala

Cly I

Ala

Ser §

175

Tyr

acc
I'hr

asg
lys

gag

160

gce
Ala

tte
Phe

Cly

Tyz

Lle

Gy

Pro
80

Teu

Pro

lys

Clu

160

Mla

Phe
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<221>CDS

<222> (1)..(660)

<223>

<400> 212

cag tct gce ctg act cag cct cce tec geg tee ggyg tet cct gga cag 48
Cln Ser Ala lLeu "h~ Gln Pro Pro Ser Ala Ser Gly 8e~= Pro Cly Gln

1 5 10 15

tca gtc ace atec tece tge act gga acce age agt gat gtt ggt ggt tat 98

Ser val ''hr Lle Ser Cys ''h= Gly 'Thr Se= Ser Asp val CGly Gly 'l'yr

20 25 30

aac tat gtc tece tgg tac caa cac cac cca ggce aaa goco ccc aaa cta 1.44
Asn Ty~ Val Se~ Trp Tyr GIn His His Pro CGly Tys Ala Pro Tys Teu
35 40 45

atg att tat gat gtc agt aat cgg ccc tca ggg gtt tct aat cge tte 192
Met Ile Tyr Asp Val Ser Asn Axg Pro Ser Gly Val Ser Asn Axg Phe
50 55 60

ggc tee aag tet gge aac acg gece tece ctg acce ate tet ggyg cte 240
Gly Ser lLys Sev Cly Asn Thr Ala Ser leu 'Thr Ile Ser Cly leu
70 75 80

cag gct gag gac gag gct gat tat tac tgc age tea tat aca age age 288
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Thr Ser Ser
85 S0 g5

agc act ctt gte tte gga act ggg acc aag gtc acc gte cta ggt geg 336
Sexr Thxr Leu Val Phe Cly Thr Cly Thr Lys Val Thr Val Leu Cly Ala
100 105 110

gce gca ggc cag cce aag gec get cce age gty acc ctg tte cece cce 384
Ala 2la Gly Gla Pro Lys 2Ala Ala Pro Ser Val Thr Leu Phe Prc Pro

115 120 125
tce tee gag gag ctg cag gece aac aag gec ace ctg gtg tge cte ate 432
Sexr Sexr Glu Glua Leu Gla Ala Asn Lys Rla Thx Leu Val Cys Leu Ile

130 135 140
agc gac tte tac cct ggc gee gtg acce gtg gce tgg aag geoc gac age 480
Se~ Asp Phe Ty~ Pro Gly Ala Val Th» Val Ala Trp Tys Ala Asp Se~
145 150 158 160
agc ccc gty aag gocc gygc gtg gag acc acc acc cce age aag cay age 528
Ser Pro Val Lys Ala Gly Val CGlu Thr Thr Thr Pro Ser Lys Gln Ser
165 170 75
aac aac aag tac gcc goc age agce tac ctg age ctec acce cce gag cag 576
Asn Asn Tys Ty~ Ala Ala Ser Ser Tyr Teu Ser Teu Thr Pro Clu Gln
180 185 190

tgyg aag agc cac cgg age tac age tge cag gtg acce cac gag gygc age 624
Trp Lys Ser dis Arg Ser Tyr Ser Cys Gln val Thr His Glu Gly Ser

198 200 205
acc gtg gag aag acc gtg gcoc ccc ace gag tge age 660

Th~ Val Glu Tys Thr Val Ala Pro Th= Glu Cys Ser
210 215 220

<210> 213
<211> 220
<212> PRT
<213> Homo sapiens

<400> 213

233



Rsn

65

Gln

Asn

I'rp

hz

Tyr

Tla

50

Cly

2la

Ala

Ser

130

Asp

Pro

Asn

Lys &

val
210

Ala

Thr

Val

35

Tyr

Glu

Leu

Cly

115

Glu

val

Clu

<210> 214
<211> 663

<212> DNA

Leu

Ile

20

Asp

Asp

Val

100

Glua

Tyr

5 Tyr

180

His

Lys

Clu

85

Phe

Pro

Leu

Ala

165

Ala

Azg

Thr

Tyr

Cly

-

Ala

Gln

Ala

val

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(663)
<223>

<400> 214

Pro

Thr

Gln

Asn

55

Asp

Thr

Ala

Ala

135

val

I'yr

Ala
215

Pro

Thr

Cly

Ala

120

Asn

val

Glu

Ser

Ser

200

Pzo

Sex

Th~

25

His

Pro

Ala

Ty=

Th=

105

Pro

<
w

Th=

Whoe

Ty~

185

Cys

I'hr

Ala
10

Pro

Sex

s Ala

vVal

T

170

Tea

Cla

Clu

Gly

Gly

Ser

Val

Val

he

he

val

MAsp

Tys

Val

60

Thx

Th

Thx

e

140

la Trp

Pro &

Thx

Ser

220

Val

Ala
45

r Tyr

Val

Leu

125

val

Lys

Thr

dis
205

Pro

Cly ¢

30

Pro

Asn

Thx

Leu G

110

Phe

Cys

Mla

Lys

Pro

190

Clu

Cly
15

Arg

= Cly

Ser

95

Pro

leu

Asp

Glin

175

Clu

Cly

Tyr

s Teu

Tha

Leu

80

Ser

Ala

Pzo

®

Ser
160

Ser

Cln

234
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aac
Asn

atyg
Met

tet
Se~

65

cag
Gln

geg
Ala

cce
Pro

cag
Cln

agc
Ser

tct
Ser

gtc

= Val

tat
Ty=

att
Ile

gqgc
Gly

ct
Ala

act

= Thz

gce
Ala

tec
Sex

130

age
Sex

aac

r Asn

tgg
Trp

acc
Thr
210

gce
Ala

acc
Thr

gte
Val
35

tat
Tyr

tee
Ser

gaa
Glu

cte
Leu

gca
Ala
115

tce
Ser

aac
Asn

aag
Lys
195

gtg
Val

<210> 215
<211> 221

<212> PRT
<213> Homo sapiens

<400> 215

ctyg
Lea

gat
2sp

aag
Tys

ASp

gtg
Val
100

gge
Gly

gag
Gla

tte
Phe

gtg

o Val

aay
Lys
180

age

gag
Gla

tgy

= Tzp

gte
Val

tet

Se~

gag
Clu
85

gte
val

cag
G1=

gag
Glu

tac
Ty~

aag
Lys
165

tac

Ty=

cac
His

aay
Lys

cag
Gln

tgce
Cys

tac
Tyr

agt
Ser

ggc
Gy
70

get
Ala

tte
Phe

cce
Pro

ctg
Leu

cct
Pro
150

geco

Ala

gee
Ala

cqgy
Arg

acc
Th=

cet
Pro

act
Th=

caa
Gln

aat
2sn

55

aac
Asn

gat
Asp

ggc
Cly

aaqg
Tys

cag
Gln
135

ggc
Cly

gge
Gly

gee
Mla

age
Ser

gtg
Val
215

cce
Pro

gga
Gly

cag
CGln
40

cgg
Arg

acg
Thr

tat
Tyr

gga
Cly

gce
Ala
120

gcc
Ala

gcc
Ala

gtg
Val

age
Ser

tac
Ty~
200

gcc
Mla

tce

Sex

acc
Thx=
25

cge

Azg

cee
Pro

gee
Ala

tac
Ty

999
Cly
105

gct
Ala

aac
Dsn

gtg
Val

gag
Glu

age
Ser

185

Ser

Pro

gcg
Mla
10

age

cca
Pro

tca
Ser

tee
Ser

tgc
Cys
S0

acc

Thr

cce
Pro

aag

ace
Thr

acc
Thr
170

tac
Tyr

tge
Cys

ace
Thr

tce

Sex

agt

= Sex

gye
Gly

999
Gly

ctyg
Teu
75

age
Ber

aag
Lys

age
Se~

gce

s Ala

gtg
val
155
acc

Thr

ctg
Leu

cag
Gln

gag
Glu

999
Gly

gac
DAsp

aaa
Lys

gtt
Val
60

acc
Tht

teca
Ser

cty
Leu

gtg
val

acc
Th=
140

gce
Ala

acc
Thr

age
Ser

gty
val

tge
Cys
220

tet
Ser

gtt
Val

gee
2la
45

tet
Ser

ate
Tle

tat
ryr

acc
Thr

ace
Thr
125

ctg
Leu

tgg
T=p

cce
Pro

cte
Leu

ace
Th=
205

age
Ser

cet
Pro

gyt
Gly
30

cce
Pro

gat
Asp

tet
Ser

aca
'hr

gtc
val
110

ctg
Teu

gtg
Val

aaqg
Lys

age
Ser

ace
Thr
190

cac
His

gga
Gly
15

ggt
Gly

aaa
Lys

cge
A

g99
Gly

act
I'hr
95

cta
Leu

tte
The

tge
Cys

gee
Ala

aag
Lys
175

cee
Pro

Jgag
Glu

cag
Gln

tac
Ty=z

cte
Leu

tte
TPhe

cte
Teu
80

ggt
Cly

cce
Tro

cte
Lea

gac
Asp
160

cag

Gln

gag
Glu

ggc
Gly

235

48

96

192

240

288

336

384

432

480

528

576

624

663
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Met

o
Ry

G1n

Ser

Gln

Ser

Val

Py

Ile

50

Gly

= Thr

Ala

Ser

130

Ser

Asn

Thx
210

= MAla

Thr

val

35

Tyr

Glu

Leu

Ala C

115

Asn

Tys
195

Val

<210> 216
<211> 660

<212> DNA

Leu

Ile

20

Asp

Lys

Asp

Val
100

> Val

Lys
180

Gla

I'zp

val

Clu

Val

Clin

Iyr

Tys
165

Tyz

His

Gln

Cys

l'yr

Ser

Cly

70

Ala

TChe

Po

Leu

o1y
=3

Ala

Mla

Arg

s Thr

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(660)
<223>

<400> 216

cag
Gln
1

tca

e
Sexr

aac
Asn

tct

Sexr

gtc
Val

tat
Ty

att
Lle
50

gge

= Gly

gct
Ala

gce
Mla

acc
Thr

gte
val
35

tat
Ty

tee
Ser

gag
Glu

gtg
val

ctyg
Lea

atc
Ile
20

tee

gag
Gla

aay
Lys

gat
Dsp

gta
val
100

gtec
val

tet

Sexr

gag
CGlu
85

tte
FPhe

cag
Gln

¢ tgc
= Cys

tac
Tyr

agt
Ser

gge d

Cly
70

get
Ala

ggc
Cly

Pro

Thr

Cla

Asn

55

Asn

Asp I

Gly

Tys

Gln
135

Cly

Gly

Mla

Val
215

cct
Pro

act
Thr

caa
Gln

aag
Lys
55

Dsn

gat
Isp

gga
GCly

Pro

Gly

Cla

40

hrg

Thx

Gly

Ala
120

Mla

Ala

Val

Ser

TyT

200

Ala

acy
Thr

tat

999
GCly

Sexr

Th=

Arg

Pro

Ma

Ty

Gly
105

Ala

Asn

val

Gla

Ser

185

Pro

tee
Ser

acc
Thr
25

cac
His

cee
Pro

gee
Rla

tac
Tyr

acc
Thr
105

Ala
10

Ser

Pro

Ser

Cys
90

Thr

Lys

Thr

Thr
170

Thr

gcg
Ala
10

age
Ser

cca
Pro

tca
Ser

tee
Ser

tge
Cys
90

aag
Lys

Cly

Leua
75

Se~

Lys

> Ser

Ala

val

158

Th=

Leu

s Cln

tce

Sexr

agt
Ser

ggc
Cly

g999
Cly

ctg
Leu
75

agce

Ser

ctg
Leu

Asp

Lys

Val
60

Thr

Leu

val

Thr
140

Ala

Thr

Val

Cys
220

999
Gly

gac
Asp

aaa
Lys

gte
val
60

ace

Thr

tca
Ser

acc
Thr

val

Ile

Thr

Thr

125

Leu

1T=p

Pro

Thr
205

Ser

tet
Ser

gtt
Val

gee
Ala
45

cet

Pzo

gte
Val

tat
Tyr

gte
val

Pro

Gly
30

Pzo

Ser

I'hr

Val
110

Tieu

val

Th
190

His

cet
Pro

g9t
Gly
30

cece
Pro

gat
Asp

tet
Ser

gga
Gly

cta
Leu
110

Lys

Arg

Gly

Thr
95

Leu

Phe

Cys

Ala

Tys
175

Pxo

Glu

gga
Gly

ggt
cly

aaa
Lys

cge
Azg

999
Cly

gge
cly
95

ggt
Cly

Gln

Tyr

Leu

Phe

Leu

Gly

Gly

Pro

Gln

Glu

Gly

cag
Gln

tat

ctc
Leu

tte
FPhe

cte
Leu
80

age

Ser

gcg
Ala

236

43

96

144

192

240

288

336

DK/EP 2027155 T3



gce gea ggc cag cec aag
Ala Ala Gly Gla Pro Lys
118

tce tce gag gag ctg cag
Se7 Se~ Glu Gla Teu Cln
130

agc gac tte tac cct ggce
Sew Asp TPhe Ty~ Pro Cly
145 150

agc cecc gtg aag gec ggc
Sex Pro val Lys Ala Cly
165
aac aac aag tac gcc gcc
Asn Asn Lys Tyz Ala Ala
180
tgg aag agc cac cgg age

Trp Tys Ser Hdis A~y Ser
195

acc gtg gag aag acc gtg
Th= Val Glu Tys Thr Val
210

<210> 217
<211> 220
<212> PRT
<213> Homo sapiens

<400> 217
Gln Ser Ala Leu Thr Cln
1 5

Ser Val 'Thr lle Ser Cy
20

a

MAsn Tyr Val Ser Tzp Tyr
35

Met Llle UYyr Clu Val Ser
50

Ser Gly Ser Lys Ser Gly
7

Gln Ala Glu Asp CGlu Ala

Asn Asn Val Val Phe Cly
100

Ala Ala Gly Cln Pwo Tys
5

Ser Sexr Glu Clu Leu Cln
130

Ser Asp Phe Tyr Pro Cly

Pro val Lys Ala Cly
165

Isn Asn Lys Tyr Ala Ala
180

'rp Lys Ser His Azg Ser

Th= Val Glu Tys Thr Val
210

<210> 218

<211> 660

<212> DNA

<213> Homo sapiens

<220>
<221>CDS

gce
Ala

gce
Ala
135

gee
Ala

gtg

val

Ser

tac
Tyr

gea
Ala
215

Pro

Ihr

CGla

Asn

Asp

Cly

Ala

Ala

135

Ala

val

'yr

Ala
215

gct
Ala
120

aac

Asn

gty
Val

Jgag
Clu

agc
Ser

agc
Ser
200

cce
Pro

Pro

CGln
40

5 Arg

Thr

Cly

Ala

120

Val

Glu

Ser

Ser
200

cece
Pro

aag
Tys

acc
Thr

acc
Thr

tac
Tyxr
185

tgc
Cys

acc
Th=

Sexr
hx
25

His
Pro
Ala
Tyx
Uhr
105

Pro

Thx
Vhe
Ty~
185

Cys

Thr

gce
Ala

gty
Val

ace
Thr
170
cty
Leu

cag
Gln

gag
Glu

Ala
10

Sex

Pro

gtg

= Val

acce
Thr

gee
Ala
155

ace

Uhr

age
Ser

gty
Val

tge
Cys

Sex

Gly

Leu

Ala

Val

The
170

Glu

The

2la

155

h-

val

Cys

acc
Thr

ctg
Tieu
140

tyg
Tp

cee
Pzo

cte
Leu

acce
Thr

age
Ser
220

Lys

val

60

Thx

Thx

Th~

Leu

140

Trp

Pro

Thx

Se~
220

ctg
Leu
125

gtg
Val

aag
Tys

age
Ser

acc
Thr

cac
His
205

val

Ala

45

Pro

Val

Tyr

val

Teu
125

Lys

Thr

dis
205

tte
Phe

tge
Cys

gce
Ala

aaqg
Lys

cce
Pro
190

gag gy

Glu

Pro

Cly
30

Pro

Cly C

Leu
110

The

Ala

Lys

Pro

190

Clu

cce
Pro

cte
Teu

gac
Asp

cag
Cln
175

gag
Clu

cly

Gly
15

Cly I

Lys

Arg

Pro

Asp

Cln
175

Cly

cce
Pro

atc
Tle

cag
Cln

age
Ser

Gln

Leu
80

Ala

Lle

Ser
160

Ser

237

384

432

480

528

624
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<222> (1)..(660)
<223>

<400> 218

cag tct geo ctg act cag cct gece teo gtg tet ggg tet cct gga cag 43
Cln Ser Ala Leu 'hr Cln Pro Ala Ser Val Ser Cly 8Sex Pro Cly Cln
1 5 10 15

teg atc ace atc tee tge act gga acc age agt gac gtt ggt gct tat 96
Ser Lle ''hr lLle Ser Cys 'hr Cly ''hr Ser Ser Asp val Cly Ala lyr
20 25 30

aac tat gtc tce tgg tac caa caa cac cca ggc aaa gcc ccc aaa cte 144
Asn Tyz Val Ser Tzp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

tte 192
’he

atg att tat gat gtc agt aat cgg ccc tea ggg gtt tet aat
Met Ile ''yr Asp Val Ser Asn A~g Iro Ser Gly Val Ser Asn
50 55 60

tet gge tec aag tet ggc aac acg gec tec ctg acc atc tet ggg cte 240
Sex Cly Ser Lys Ser Cly Asn 'lhr Ala Ser Leu lhr lle Ser Cly Leu
65 70 75 80

cag gct gag gac gag get gat tat tac tge age tca tat geca gge age 288
Gln Ala Gla Asp Gla Mla Asp Tyz Tyr Cys Ser Ser Tyr Ala CGly Ser
85 S0 g5

aac agt gtg gta ttc ggc gga ggg acc aag ctc acc gte cta ggt gcg 336
Asn Ser Val Val Phe Gly Gly Gly Thr Lys Leua Thr Val Lea Gly 2la
100 105 110

gcc geca ggc cag ccc aag gecc gect cec age gtg ace ctg tte cce cco 384
Ala Ala Cly GCla Pzo Lys Ala Ala Pro Ser Val Thr Leu Phe Pzo Pzo
115 120 125

tce tec gag gag ctg cag gec aac aag goc acc ctg gtg tgc cte atc 432
Ser Ser Glu Gla Leu Gln Ala Asn Lys Rla Thr Leu Val Cys Leu Ile
130 138 140

agec gac ttc tac cct ggc gec gtg acc gtg goc tgg aag goc gac age 480
Sex Asp Phe Uyz Pzo Cly Ala val lhr val Ala lzp Lys Ala Asp Ser
145 150 155 160

age cce gtg aag goce gge gtg gag acce acce acc coe age aag cag age 528
Ser Pro Val Lys Ala Cly Val Clu Thr Thr Thr Pro Ser Lys Cln Ser
165 170 175

”
)
=N

aac aac aag tac gcc gec age agce tac ctg age cte acc cce gag cag
Asn Bsn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln
180 185 190

tgg aag agc cac cgg agc tac agc tgc cag gtg acc cac gag ggc agc 624
I'rp Lys Ser 4is Avg Ser ''yr Ser Cys GIn val 'T'hr His Glu Cly Ser
195 200 205

acc gtg gag aag acc gtg gece ccc acc gag tge age 660
Thr Val Glu Lys Thr Val Ala Pzo Thr Glu Cys Ser
210 21% 220

<210> 219
<211> 220
<212> PRT
<213> Homo sapiens

<400> 219
Gln 38~ Ala Teu Th~ Gln Pro 2la Ser Val Se~ Gly Ser P-o Cly Cln
1 5 10 15

238



Dsn

Gln

Trp

Thx=

Tyr

(E

50

Gly 5

Mla

Ser

Ala

Ser
130

= Dhsp

Asn

Thr

Val
35

Glu

val

Cly

115

Glu

Phe

val

lys

Lys Ser

Val
210

<210> 220
<211> 639

<212> DNA

Ile
20

Asp

Asp

val

100

Cln

Glu

Tyr

Tyr
180

dis

Lys

Trp

val

@

CGlu
85

Phe

Teu

Pro &

Ala

165

Ala

Dzg

Thr

Cly
70

hla

Cly

Gln

Cly

Ala &

val

<213> Homo sapiens

<220>

<221>CDS

<222> (1)..(639)
<223>

Thr

Gln

Asn

Asp

Cly

Ala

Ala

135

Ala

val

Tyr

hla
215

'hr

Tyr

Cly

Ala

120

Asn

val

Clu

Ser

200

Pzo

Th~
25

His

Pro

Ty=

Thx
105

Pro

Th=

Thr

Ty

185

Cys

Thr

Sexr

Pro

Ala

val

Thz

170

Gln

Glu

Gly

Gly

Leu

Th~

Mla

Thz

val

Cys

MAsp

Lys

val

60

Th~

Thr

Thx

T

140

Trp

Pro

ey

Th

Sex
220

Val

Ala
45

Tyr

val

Leu

125

Val

Lys

Thr

dis
205

Cly
30

Pro

Ala

Leu

110

Phe

Cys

Mla

P=o
150

Ala

Lys

Gly

Cly

95

Cly

Pro

Teu

Asp

Cln

175

Glu

Tyr

Ala

Pzo

Ser

239
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<400> 220
gac atc cag ttg acc cag tct cca tct tee gtg tet gea tct gta gga 43
Asp lle Cln Leua Thz Cln Ser Pxo Ser Ser val Ser Ala Ser Val Cly
1 5 10 5
ggc aga gtc acc atc act tgt cgg gecg agt cag ggt att age age tgg 96
Gly A~g Val Th~ Tle Thr Cys A~g Ala Ser GIn Cly Tle Sar Ser T-p

20 25 30
tta gcc tgg tat cag cag aga cca ggg aaa gcc cct aac ctc ctg atc 144
Leu Ala Trp Tyz Gln Cln Arg Pro Gly Lys Ala Pro Dsn Leu Leu Ile

35 40 45
tat ggt gca tcc aac ttg caa agt ggg gtc ccc tca agg ttc age ggce 192
Tyr Gly Mla Ser Asn Leu Gln Ser Cly Val Pru Ser Arg Phe Ser Gly
50 55 60
agt ggg tct ggg aca gat ttc agt ctec acc atc agc age ctg caa cct 240
Sz2r Gly Ser Gly Thr Asp Phe Ser Leu Thr Ils Ser Ser Lsu CGln Pro
65 70 75 80
gaa gat ttt gca act tac tac tgt caa cag gct aag agt ttce ccyg cte 288
Glu Asp Phe Ala Thr Tyz Tyr Cys Gla Gln Ala Lys Ser Phe Pro Leu
85 S0 g5

act ttc ggc ggc ggg acc aag gtg gaa atc aaa cgbt geg gcc gca cco 336
Thz Phe Cly Cly Cly lhr Lys val Clu lle Lys Azg Ala Ala Ala Pzo

100 105 110
agce gty tte ate tte cec cce tee gac gag cag ctg aag age gge ace 384
Se= Val Phe Ile Phe Pro Pro Ser Asp Glu Gln lLeu lLys Ser Cly ''hr

115 120 125
gce age gtg gtg tgc ctg ctg aac aac ttc tac coc ¢gg gag goc aag 432
Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu hla Lys
130 135 140
gty cag tgg aag gtg gac aac gcoc ctg cag agc ggc aac agc cag gag 480
Val Gla Trp Lys Val Asp BAsn Ala Leu Gln Ser Gly Asn Ser CGln Glu
145 150 155 160
agc gtg acc gag cag gac agc aag gac tcc acc tac age ctg agc agce 528
S~ Vval Thr Gla Gln Asp Ser lys Asp Ser ''hr 'I'yr Ser leu Ser Ser
165 170 75

acc cte acc ctg age aag gce gac tac gag aag cac aag gtg tac gcc 576
'h= lea Thr Lea Sex lLys Ala Asp 'I'yr Glu Lys His lLys val 'I'yr Ala

180 185 190
tgc gag gtg acc cac cag ggce ctg age age cce gtg acc aag age tto 624

Cys Gla Val Th= His Gln Gly Teua Se~ Ser

Pro Val Th~ Tys Ser The

195 200 205
aac cgg gge gag tgt 639

Asn A-g Gly Glu Cys
210

<210> 221

<211> 213

<212> PRT

<213> Homo sapiens

<400> 221

240



Asp Ile CGln Leu Thr CGln

Cly Arg Val Thr Ile Thr
20

lea Ala 'I'p Tyr Cln Cln
35

Ty~ Gly Ala Ser Asn Leu
5

» Gly Ser Gly Thr Asp

0

Gla Asp Phe Ala Thr Tyr

Thr Phe Cly CGly Cly Thr
100

Sex Val Phe Ile Phe Pro
113

Ala Ser val val Cys Leu
130

Val Gln T-p Tys Val Asp
145 150

0

165

'h= Leu 'Thr Leu Ser Lys
180

Cys Glu val Thr His CGln
195

Msn Arg Gly Glu Cys
210

<210> 222
<211> 657
<212> DNA
<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(657)
<223>

<400> 222

gat gtt gtg atg act cag
Asp Val Val Met Th+= Cln

gag agg gcc acc atc aac
Gla A-g Ala 'Th= lLle Asn
20

tcc aac aat aag aac tac
Ser Asn Asn Tys Asn Tyr
35

cct cct aag ttg ctc att
Pro Proe Lys Lea Leu lle
50

cet gac cga tte agt gge
Pro Asp Arg Phe Ser Cly
65 7

atc aac agc ctg cag gct
ITe Asn Ser lea Cln Ala

85

tat tat agt act cct ccc
Tyz Tyz Ser Thr Pro Pro
100

aaa cgt gcg gec gea ccc
Tys A~g Rla Ala Ala Pro

a7 Val Thr Glu Gln Asp §

Arg

o6

Phe

Tyr

Lys

Pro

Asn

Ala

tct
Ser

tgc
Cys

tta
Tea

Ty
55

age

Ser

gaa
Glu

act
Thr

age
Ser

Pro

Arg

Cys

Val

Ala

Tys

Leu
200

cca
[Eete]

aag
Lys

gct
Ala
40

tgg
Trp

999
Cly

gat
Asp

tte
Phe

gtg
val

Ala
25

CGly

Gly

Gln

Gla
105

Asp G

Asp

Uyz
185

gac
Asp

tee
Ser
25

tag

gca
Ala

tet
Ser

gty
val

ggc
Cly
105

tte
Tha

Ser
10

Val

Thr

Gln
50

val

Ala

Pro

Ala

: Lys

Gla

Phe 1y

GIn

Ser
170
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Patentkrav

1. Humant monoklonalt antistof, der binder specifikt til og
har opsonisk fagocytisk  draberaktivitet mod mindst to
forskellige Staphylococcus-arter og mod mindst 3 forskellige
stammer af Staphylococcus aureus, der er kendetegnet ved, at
antistoffet er et antistof med en tung ka&de, der omfatter den
variable region ifglge SEQ ID NO: 30, og en let kade, der
omfatter den variable region ifglge SEQ ID NO: 36.

2. Humant monoklonalt antistof ifelge krav 1, der er
kendetegnet wved, at det har den opsoniske fagocytiske
draberaktivitet, nar Staphylococcus-arten er i logaritmisk

vekstfase og i statisk fase.

3. Humant monoklonalt antistof ifeglge krav 1 eller 2, der er
kendetegnet wved, at Staphylococcus-arten er udvalgt fra
gruppen, der bestar af S. aureus, S. auricularis, S. capitis,
S. caprae, S. caseolyticus, S. chromogenes, S. cohnii, S.
epidermidis, S. haemolyticus, S. hominis, S. hyicus, S.
intermedium, S. lentus, S. lugdunensis, S. saprophyticus, S.

schleiferi, S. sciuri, S. simulans, S. warneri og S. xylosus.

4. Immunkonjugat, der omfatter et humant monoklonalt
antistof ifglge et hvilket som helst af kravene 1-3, hvilket

immunkonjugat yderligere omfatter mindst ét tag.

5. Nukleinsyremolekyle, der koder for et humant monoklonalt

antistof ifglge et hvilket som helst af kravene 1-3.

6. Vektor, der omfatter mindst ét nukleinsyremolekyle ifglge
krav 5.

7. Vaertscelle, der omfatter mindst én vektor ifglge krav 6.
8. Fremgangsmade til fremstilling af et humant monoklonalt

antistof ifglge et hvilket som helst af kravene 1-3, hvor

fremgangsmaden omfatter trinene:
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a) dyrkning af en vertscelle ifglge krav 7 under betingelser,
der Dbidrager til ekspression af det humane monoklonale
antistof, og eventuelt

b) indvindning af det udtrykte humane monoklonale antistof.

9. Farmaceutisk sammensatning, der omfatter et humant
monoklonalt antistof ifglge et hvilket som helst af kravene 1-
3 eller et immunkonjugat ifglge krav 4, hvilken farmaceutiske
sammensatning yderligere omfatter mindst ét farmaceutisk

acceptabelt excipiens.

10. Farmaceutisk sammensaetning ifglge krav 9, der yderligere

omfatter mindst ét andet terapeutisk middel.

11. Anvendelse af et humant monoklonalt antistof ifglge et
hvilket som helst af kravene 1-3, immunkonjugat ifglge krav 4
eller farmaceutisk sammensaétning ifglge krav 9 eller 10 til
diagnosticering, profylakse, behandling eller en kombination

deraf af en stafylokokinfektion.
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