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WO 03/081210 PCT/US03/08725

IDENTIFICATION OF KINASE INHIBITORS

Field of the Invention

[0001] The growth and differentiation of eukaryotic cells is regulated by a complex

web of signal transduction pathways. Precise regulation of these pathways allows cells to

respond to extracellular stimuli such as hormones, neurotransmitters, and stress as they

proliferate and differentiate into specific tissues. Protein phosphorylation, a regulatory

mechanism common to all eukaryotic cells, plays a central role in this signal transduction web.

First discovered as a regulatory mechanism nearly fifty years ago, protein phosphorylation is

very likely the most important mechanism for regulation of signal transduction in mammalian

cells. It is therefore not surprising that protein kinases, enzymes that catalyze the transfer of the

y-phosphatase group of ATP to the oxygen atom of the hydroxyl group of serine, threonine or

tyrosine residues in peptides and polypeptides, comprise one of the largest protein superfamilies.

Indeed, with the complete sequencing of the human genome, it has been asserted that there are

exactly 508 genes encoding human protein kinases, including 58 receptor tyrosine kinases and 32

nonreceptor tyrosine kinases.

Kinases and cancer

[0002] Cancer consists of a variety of diseases characterized by abnormal cell

growth. Cancer is caused by both internal and external factors that cause mutations in the

genetic material of the cells. Cancer causing genetic mutations can be grouped into two

categories, those that act in a positive manner to increase the rate of cell growth, and those that

act in a negative manner by removing natural barriers to cell growth and differentiation. Mutated

genes that increase the rate of cell growth and differentiation are called oncogenes, while those

that remove natural barriers to growth are called tumor suppressor genes.

[0003] The first oncogene identified encoded the Src tyrosine kinase. Src is a key

regulator of signal transduction in many different cell types. Present inside nearly all human

cells in an inactive state, Src is poised to respond to extracellular signals from a variety of

sources. Once triggered by a stimulus, Src is transformed into an active state in which it

phosphorylates tyrosine residues on a number of effector proteins. While the tyrosine kinase

activity of Src is tightly regulated in normal cells, mutations can occur which transform the

enzyme into a constitutively active state. It was one such mutation, identified over 25 years ago,

that gave Src the dubious honor of being known as the first oncogene. There are now about 

tumor suppressor genes and over 100 oncogenes known, about 20% of which encode tyrosine
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kinases. The disregulation of such central regulators of cell growth and differentiation has

disastrous consequences for the cell.

Kinase inhibitors

[0004] Protein kinases play a crucial role not only in signal transduction but also in

cellular proliferation, differentiation, and various regulatory mechanisms. The casual role that

many protein kinases play in oncogenesis has made them exciting targets for the development of

novel anti-cancer chemotherapies. The conserved and extremely well characterized nature of the

ATP binding pocket has made it the most common, and most successful, target for-kinase

inhibition. Thus, libraries containing ATP (and purine) mimetics have been generated and

screened against large panels of kinases in the hope of finding those rare pharmacophores that

can outcompete ATP, thereby blocking kinase activity.

[0005] However, this approach has at least two major shortcomings. First, these

inhibitors must compete directly with ATP for their binding site. ATP, which is used by

thousands of cellular enzymes, is present in cells in very high concentration. Therefore, kinase

inhibitors that act in a strictly ATP competitive manner must bind to their target kinase with

extremely high affinity. Second, the high structural conservation surrounding the ATP binding

pocket makes it difficult to design inhibitors that show specificity for one kinase over another.

Given these two criticisms, it is perhaps not surprising that after twenty years of research there

are only twelve small molecule tyrosine kinase inhibitors in clinical trials. All of these inhibitors

compete directly with ATP for the ATP binding pocket, all bind this pocket extremely tightly,

and all show varying degrees of specificity for their target kinase.

[0006] A possible exception is the small molecule kinase inhibitors, GleevecTM

(Novartis), a phenylamino-pyrimidine derivative, which binds the purine pocket of Abl tyrosine

kinase. This compound shows unique properties that suggest that its mode of action is somewhat

unusual. While this compound was approximately a thousand fold less potent than most kinase

inhibitor clinical candidates when assayed in biochemical assays, it did not lose as much potency

as most inhibitors did when tested in cells, suggesting that it is not competing directly with

cellular ATP for binding to Abl. Co-crystallization studies have shown that GleevecTM does

indeed occupy the purine pocket of the Abl kinase, but it does so only when the kinase is in an

inactive conformation, with the amino-terminal and carboxy-terminal lobes twisted such that the

catalytic triad of lysine and two aspartic acids is not properly aligned to accept ATP or to

catalyze the phosphate transfer reaction. Therefore, GleevecTM makes use of the proven small

molecule druggability of the purine pocket without directly competing against ATP, which binds

to the inactive conformation with much lower affinity.
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[0007] It would be desirable to develop protein kinase inhibitors that do not compete

directly with ATP for binding to the active conformation of the ATP binding pocket of the target

protein kinase. It would be further desirable to design fast, reliable, high-throughput screening

assays for identifying such inhibitors. It would also be desirable to lock the ATP binding pocket

of protein kinases in an inactive conformation in order to facilitate the design of such screening

assays and the identification of protein kinase inhibitors with unique properties, such as

increased specificity.

Summary of the Invention

[0008] In one aspect, the invention concerns a method for identifying a ligand

binding to an inactive conformation of a target protein kinase, comprising

contacting the inactive conformation of the target protein kinase, which

contains or is modified to contain a reactive group at or near a binding site of interest, with one

or more ligand candidates capable of covalently bonding to the reactive group thereby forming a
kinase-ligand conjugate; and

detecting the formation of the kinase-ligand conjugate and identifying the
ligand present in the kinase-ligand conjugate.

[0009] The kinase and the ligand candidate preferably form a disulfide bond to yield

a kinase-ligand conjugate. In this embodiment, the kinase and the ligand candidate(s) can be
contacted in the presence of a reducing agent, such as 2-mercaptoethanol or cysteamine.

[0010] The ligand candidates may be small molecules, and may be less than 1500

daltons, preferably less than 1000 daltons, more preferably less than 750 daltons, even more

preferably less than 500 daltons, most preferably less than 250 daltons in size.

[0011] In another aspect, the invention concerns a method for identifying a ligand

that binds to the inactive conformation of a target protein kinase, comprising

obtaining the inactive conformation of the target protein kinase comprising an

-SH group, masked -SH group, or activated -SH group;

combining the inactive conformation of the target protein kinase with one or
more ligand candidates wherein said ligand candidates each comprises a disulfide bond;

forming a kinase-ligand conjugate wherein at least one ligand candidate binds

to the inactive conformation of the target protein kinase under disulfide exchange conditions, and

detecting the formation of the kinase-ligand conjugate and identifying the
ligand present in the conjugate.
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[0012] In yet another aspect, the invention concerns a method for identifying ligands

binding to an inactive conformation of a target protein kinase, comprising

contacting the inactive conformation of the protein kinase having a first and a

second binding site of interest and containing or modified to contain a nucleophile at or near the

first site of interest with a plurality of ligand candidates, the candidates having a functional group

reactive with the nucleophile, under conditions such that a reversible covalent bond is formed

between the nucleophile and a candidate that has affinity for the first site of interest, to form a

kinase-first ligand complex;

identifying the first ligand from the complex of 

designing a derivative of the first ligand identified in to provide a small.

molecule extender (SME) having a first functional group reactive with the nucleophile on the

kinase and a second functional group reactive with a second ligand having affinity for the

binding second site of interest;

contacting the SME with the kinase to form a kinase-SME complex, and

contacting the kinase-SME complex with a plurality of second ligand candidates, the

candidates having a functional group reactive with the SME in said kinase-SME complex,

wherein a candidate that has affinity for the second binding site of interest on the kinase forms a

reversible covalent bond with said kinase-SME complex, whereby a second ligand is identified.

[0013] In a still further aspect, the invention concerns a method for identifying

ligands binding to an inactive conformation of a target protein kinase, comprising

screening a library of ligand candidates with a kinase-ligand conjugate formed

by the covalent bonding of the inactive conformation of a kinase comprising a first reactive

functionality with a compound that comprises a second reactive functionality and a

chemically reactive group, wherein the second reactive functionality of the compound reacts

with the first reactive functionality of the inactive conformation of the target protein kinase to

form a first covalent bond such that the kinase-ligand conjugate contains a free chemically

reactive group, under conditions wherein at least one member of the library forms a second

covalent bond with the kinase-ligand conjugate; and

identifying a further ligand that binds covalently to the chemically reactive

group of the kinase-ligand conjugate.

Brief Description of the Drawings

[0014] Figure 1 is a schematic illustration of the basic tethering approach for

identification of protein kinase inhibitor candidates.
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[0015] Figure 2 is a schematic illustration of the static extended tethering approach

for identification of protein kinase inhibitor candidates.

[0016] Table 1 includes the type (Ser/Thr or Tyr), SwissProt an NCBI Accession

numbers, length, and literature references, and SEQ ID NOs for the amino acid sequence of each

protein kinase.

[0017] The kinase sequence alignments are included as Appendix A.

Detailed Description of the Preferred Embodiment

A. Definitions

[0018] Unless defined otherwise, technical and scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art to which this invention

belongs. Singleton et al., Dictionary of Microbiology and Molecular Biology 2nd ed., J. Wiley

Sons (New York, NY 1994), and Constituents of Signaling Pathways and their Chemistry,

New Science Press Ltd. 2002, provide one skilled in the art with a general guide to many of the

terms used in the present application.

[0019] The term "protein kinase" is used to refer to an enzyme that catalyzes the

transfer of the y-phosphoryl group of ATP (ATP-Mg2 complex) to the oxygen atom of the

hydroxyl group of serine, threonine or tyrosine residues in peptides and polypeptides

(substrates).

[0020] The term "tyrosine kinase" is used to refer to an enzyme that catalyzes the

transfer of the y-phosphoryl group from an ATP-Mg 2 complex to the oxygen atom of the

hydroxyl group of tyrosine residues in another protein (substrate).

[0021] The term "serine-threonine kinase" is used to refer to an enzyme that catalyzes

the transfer of the y-phosphoryl group from an ATP-Mg2 complex to the oxygen atom of the

hydroxyl group of serine/threonine residues in another protein (substrate).

[0022] The term "dual specificity kinase" is used to refer to kinases that have the

ability to phosphorylate both tyrosine and serine/threonine residues of targeted protein substrates.

[0023] The term "phosphoryl donor" refers to an ATP-Mg2 complex, where the

divalent Mg2 ion helps orient the nucleotide and shields the negative charges on its P- and y

phosphoryl groups, reducing electrostatic repulsion of attacking nucleophiles.

[0024] The term "phosphoacceptor" is used to refer to an atom with a free electron

pair that serves as the nucleophile to attack ATP-Mg2 the oxygen atom of the deprotonated

hydroxyl groups of the side chains of Ser, Thr, or Tyr residues in a protein). For example, in the
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substrates of tyrosine kinases, the phosphoacceptor is the oxygen atom of the deprotonated

hydroxyl group of the side chain of a tyrosine (Tyr) residue.

[00251 The term "allosteric" is used to refer to an effect that affects the activity of

one part of an enzyme (such as an active site) by the binding of a molecule at a different site

(regulatory site) at a different location on the enzyme.

[0026] "Allosteric binding sites" are contained in many enzymes and receptors. As a

result of binding to allosteric binding sites, the interaction with the normal ligand may be either

enhanced or reduced.

[0027] The term "activation loop" is used to a highly variable segment in protein

kinases, situated between the DFG motif and the APE motif that contains the sites of activating

phosphorylation in nearly all protein kinases.

[0028] The terms "catalytic loop" and "catalytic domain" are used interchangeably

and refer to residues in conserved protein kinase motif VIb, which contains an invariant aspartic

acid (Asp) residue that serves as the catalytic base in phosphotransfer and a nearly invariant

arginine (Arg) residue, that makes electrostatic contact with phosphorylated residues in the

activation loop, leading to the catalytically active state of the kinase.

[0029] The term "APE motif' is used to refer to the residues in conserved protein

kinase motif VIII, which contains an invariant glutamic acid (Glu) residue that caps a small helix

and an invariant proline (Pro) residue that terminates the same helix.

[0030] The term "DFG motif' is used to refer to the residues in conserved protein

kinase motif VII, which contains an invariant aspartic acid (Asp) residue that helps mold the

active site by forming hydrogen-bonds with the invariant lysine (Lys) in motif II and an invariant

asparagine (Asn) residue in motif VIb, thus helping stabilize the conformation of the catalytic

loop.

[00311 The term "inactive conformation," as used herein, refers to a catalytically

inactive state of the protein. For example, a protein kinase is in an inactive conformation when

the activation loop is not phosphorylated. A kinase is said to be locked in an inactive

conformation when the kinase assumes the inactive conformation and does not phosphoiylate its

intended substrate.

[0032] An "inactivation site" on a protein kinase as used herein is any site on the

kinase that, when occupied by a ligand, adversely affects the formation of the active

conformation or otherwise impairs the kinase's ability to phosphorylate its intended substrate.

Thus, without limitation, the site of interest may include amino acid residues participating in the
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phosphorylation of the activation loop, and/or in the presentation or transfer of the y-phosphoryl

group of ATP (ATP-Mg2 complex) to the substrate of the protein kinase, and/or in any other

interaction between the protein kinase and its substrate. By way of example, the site of interest

on a protein kinase may include residues involved in catalytic function, such as residues within

the catalytic loop the ATP binding site including the catalytic triad), the substrate binding

channel, any cofactor Zn) binding site, residues involved in hydrogen bond donor/acceptor

interactions, and residues involved in the "docking" of the substrate on its tyrosine kinase. The

"inactivation site" may specifically include allosteric site(s) within the protein kinase.

[0033] A kinase inhibitor binds "preferentially" to an inactive conformation of a

target kinase, if its binding affinity to the inactive conformation is at least two fold of its binding

affinity to the active conformation. 

[0034] The term "docking site" when used in connection with a substrate, refers to a

sequence separate from the phosphoacceptor site in the substrate that binds with high affinity

(typically about Kd 1 utM) to the cognate protein kinase. Conversely, a "docking site" in a

protein kinase is a surface separate from the active site that binds with high affinity to a

substrate. As a result of docking, the effective local concentration of the substrate is increased,

which in turn increases the efficacy and specificity of phosphorylation.

[0035] A "ligand" as defined herein is an entity which has an intrinsic binding

affinity for the target. The ligand can be a molecule, or a portion of a molecule which binds the

target. The ligands are typically small organic molecules which have an intrinsic binding affinity

for the target molecule, but may also be other sequence-specific binding molecules, such as

peptides L- or a mixture of D- and peptidomimetics, complex carbohydrates or other

oligomers of individual units or monomers which bind specifically to the target. The term also

includes various derivatives and modifications that are introduced in order to enhance binding to

the target. Ligands that inhibit a biological activity of a target molecule are called "inhibitors" of

the target.

[0036] The term "inhibitor" is used in the broadest sense and includes any ligand that

partially or fully blocks, inhibits or neutralizes a biological activity exhibited by a target protein

kinase. In a similar manner,'the term "agonist" is used in the broadest sense and includes any

ligand that mimics a biological activity exhibited by a target protein kinase.

[0037] A "binding site of interest" on a target protein kinase as used herein is a site to

which a specific ligand binds. Typically, the molecular interactions between the ligand and the

binding site of interest on the target are non-covalent, and include hydrogen bonds, van der
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Waals interactions and electrostatic interactions. On target protein kinases, the binding site of

interest broadly includes the amino acid residues involved in binding of the target to a molecule

with which it forms a natural complex in vivo or in vitro.

[0038] "Small molecules" are usually less than about 10 kDa molecular weight, and

include but are not limited to synthetic organic or inorganic compounds, peptides,

(poly)nucleotides, (oligo)saccharides and the like. Small molecules specifically include small

non-polymeric not peptide or polypeptide) organic and inorganic molecules. Many

pharmaceutical companies have extensive libraries of such molecules, which can be conveniently

screened by using the extended tethering approach of the present invention. Preferred small

molecules have molecular weights of less than about 1000 Da, more preferably about 750 Da,
and most preferably about 500 Da.

[0039] The term "tether" as used herein refers to a structure which includes a moiety

capable of forming a reversible covalent bond with a target kinase near or at a binding site of

interest.

[0040] The phrase "Small Molecule Extender" (SME) as used herein refers to a small

organic molecule having a molecular weight of from about 75 to about 1,500 daltons and having

a first functional group reactive with a nucleophile or electrophile on a protein kinase target and

a second functional group reactive with a ligand candidate or members of a library of ligand

candidates. Preferably, the first functional group on one end of the SME is reactive with a

nucleophile on a protein kinase (capable of forming an irreversible or reversible covalent bond

with such nucleophile), and the reactive group at the other end of the SME is a free or protected

thiol or a group that is a precursor of a free or protected thiol. In one embodiment, at least a

portion of the small molecule extender is capable of forming a noncovalent bond with a first

binding site of interest on the target protein kinase has an inherent affinity for such first site

of interest). Included within this definition are small organic (including non-polymeric)

molecules containing metals such as Cd, Hg and Ag which may form a bond with the

nucleophile e.g. SH of the target.

[0041] The phrase "reversible covalent bond" as used herein refers to a covalent bond

which can be broken, preferably under conditions that do not denature the target. Examples

include, without limitation, disulfides, Schiff-bases, thioesters, and the like.

[0042] The term "reactive group" with reference to a ligand is used to describe a

chemical group or moiety providing a site at which a covalent bond with the ligand candidates

members of a library or small organic compounds) may be formed. Thus, the reactive
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group is chosen such that it is capable of forming a covalent bond with members of the library

against which it is screened.

[0043] The phrases "modified to contain" and "modified to possess" are used

interchangeably, and refer to making a mutant, variant or derivative of the target, or the reactive

nucleophile or electrophile, including but not limited to chemical modifications. For example, in

a protein one can substitute an amino acid residue having a side chain containing a nucleophile

or electrophile for a wild-type residue. Another example is the conversion of the thiol group of a

cysteine residue to an amine group.

[0044] The term "reactive nucleophile" as used herein refers to a nucleophile that is

capable of forming a covalent bond with a compatible functional group on another molecule

under conditions that do not denature or damage the target. The most relevant nucleophiles are

thiols, alcohols, and amines. Similarly, the term "reactive electrophile" as used herein refers to

an electrophile that is capable of forming a covalent bond with a compatible functional group on

another molecule, preferably under conditions that do not denature or otherwise damage the

target. The most relevant electrophiles are alkyl halides, imines, carbonyls, epoxides, aziridines,

sulfonates, and hemiacetals.

[0045] A "first binding site of interest" on a target protein kinase, e.g. tyrosine

kinase, refers to a site that can be contacted by at least a portion of the SME when it is covalently

bound to the reactive nucleophile or electrophile. The first binding site of interest may, but does

not have to possess the ability to form a bond with the SME.

[0046] The phrases "group reactive with the nucleophile," "nucleophile reactive

group," "group reactive with an electrophile," and "electrophile reactive group," as used herein,

refer to a functional group, e.g. on the SME, that can form a covalent bond with the

nucleophile/electrophile on the target protein kinase under conditions that do not denature or

otherwise damage the target.

[0047] The term "protected thiol" as used herein refers to a thiol that has been reacted

with a group or molecule to form a covalent bond that renders it less reactive and which may be

deprotected to regenerate a free thiol.

[0048] The phrase "adjusting the conditions" as used herein refers to subjecting a

target protein kinase, such as a tyrosine kinase, to any individual, combination or series of

reaction conditions or reagents necessary to cause a covalent bond to form between the ligand

and the target, such as a nucleophile and the group reactive with the nucleophile on the SME, or

to break a covalent bond already formed.
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O The term "covalent complex" as used herein refers to the combination of the

SME and the target, e.g. target protein kinase which is both covalently bonded through the

O nucleophile/electrophile on the target with the group reactive with the nucleophile/electrophile

on the SME, and non-covalently bonded through a portion of the small molecule extender and

the first binding site of interest on the target.

The phrase "exchangeable disulfide linking group" as used herein refers to the

In) library of molecules screened with the covalent complex displaying the thiol-containing small

¢C molecule extender, where each member of the library contains a disulfide group that can react

0, with the thiol or protected thiol displayed on the covalent complex to form a new disulfide bond

10 when the reaction conditions are adjusted to favor such thiol exchange.

SThe phase "highest affinity for the second binding site of interest" as used

CN herein refers to the molecule having the greater thermodynamic stability toward the second site

of interest on the target protein kinase that is preferentially selected from the library of

disulfide-containing library members.

"Functional variants" of a molecule herein are variants having an activity in

common with the reference molecule.

"Active" or "activity" means a qualitative biological and/or immunological

property.

The term amino acid "alteration" includes amino acid substitutions, deletions,

and/or insertions.

In the claims which follow and in the preceding description of the invention,

except where the context requires otherwise due to express language or necessary implication,

the word "comprise" or variations such as "comprises" or "comprising" is used in an inclusive

sense, i.e. to specify the presence of the stated features but not to preclude the presence or

addition of further features in various embodiments of the invention.

B. Detailed Description

In one aspect, the present invention provides a method for locking a protein

kinase, such as a tyrosine kinase in an inactive conformation. In another aspect, the invention

concerns the identification of inhibitors that preferentially bind to the inactive conformation of a

target protein tyrosine) kinase.

Protein Kinases

Protein kinases are enzymes that catalyze the transfer of the y-phosphoryl group

of ATP (ATP-Mg2+ complex) to the oxygen atom of the hydroxyl group of serine, threonine or

tyrosine residues in peptides and polypeptides (substrates). Protein kinases play a crucial role

in signal transduction, cellular proliferation, differentiation, and various regulatory mechanisms.

About 3% of the total coding sequences within the human genome encode protein kinases.

H:\9usanp\keep\SUNESIS PHARMACEUTICALS 2003228345.doc 14/11/06
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[0057] While there are many different subfamilies within the broad grouping of

protein kinases, they all share a common feature; they all act as ATP phosphotransferases. It is,

therefore, not surprising that protein kinases share a very high degree of structural similarity in

the region where the ATP is bound, the ATP binding pocket. Structural analysis of many protein

kinases shows that the catalytic domain, responsible for the phosphotransfer activity, is very

highly conserved. This domain is comprised of two lobes that are connected by a flexible hinge

region. The amino-tenninal lobe is comprised of a single alpha helix and five beta sheets, while

the carboxy-terminal lobe is comprised of a four alpha helix bundle and a flexible loop called the

activation loop. The ATP binding pocket (also referred to as the purine binding pocket) is

formed at the interface between these two lobes. There are several highly conserved residues,

including an invariant catalytic triad consisting of a single lysine and two aspartic acids. The

lysine of this catalytic triad is responsible for properly positioning the y-phosphate of ATP with

the hydroxyl group of the residue in the substrate to which it is transferred (phosphoacceptor

residue), while the first aspartic acid acts as a general base catalyst in the phosphotransfer

reaction. Strikingly, these three crucial residues span the two lobes of the catalytic domain.

Furthermore, the two aspartic acid residues within the catalytic triad are separated from each

other by a second flexible region called the activation loop. To allow the phosphotransfer

reaction, the structure of a substrate must conform to the geometric constraints, surface

electrostatics, and other features of the active site of the corresponding protein kinase. In turn,

substrate binding can induce structural changes in a kinase that stimulate its catalytic activity. In

particular, for enzyme substrate interactions, residues within the activation loop and the

catalytic loop need to be made available to make contacts with side chains in a substrate.

Outside the conserved motifs crucial for catalytic activity (such as the ATP binding site), there

are sequence differences in both loops that are critical for substrate recognition.

Structural States of Kinases and Allosteric Regulation of Kinase Activity

[0058] Proper regulation of protein kinase activity in a cell is critical, and kinases in a

resting cell generally exist in an inactive conformation. In this inactive conformation, the

catalytic triad may be oriented in a manner that will not catalyze phosphate transfer, the substrate

binding cleft may be occluded by the flexible activation loop, or both. Relative to the active

conformation, the amino- and carboxy-terminal lobes in the inactive conformation may be

opened up with resultant widening the active site cleft, twisted with resultant tortioning of the

active site cleft, or both. Only when cells are confronted with specific stimuli do these kinases

transition to a catalytically active conformation. Transition to the active conformation almost
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invariably involves phosphorylation of a residue in the activation loop, and subsequent formation

of a salt bridge with a conserved arginine immediately adjacent to the catalytic aspartic acid.

The resultant rearrangement of the activation loop, stabilized by this newly formed salt bridge,

stabilizes a catalytically active conformation characterized by: proper amino- and carboxy-

terminal domain orientation, proper orientation of the y-phosphate of ATP to allow for

phosphoryl transfer, opening of the substrate binding site, and a favorable electrostatic

environment for the aspartic acid mediated base catalysis. While a common function dictates

that the structure at the catalytic center is highly conserved among kinases in the active

conformation, this is not the case with kinases in the inactive conformation. Indeed, kinases

which have highly conserved active site architectures when in the active conformation may show

considerable structural diversity in the same region when they are in the inactive conformation.

[0059] A list of representative protein kinases is provided in Table 1. This table

includes the type (Ser/Thr or Tyr), SwissProt an NCBI Accession numbers, length, and literature

references, and SEQ ID NOs for the amino acid sequence of each protein kinase. All references

cited in Table 1 are hereby expressly incorporated by reference.

[0060] An important protein kinase target for drug development is EGFR1 (Ullrich et

al., Nature 309:418-425 (1984)). EGFRI, a validated target for chemotherapeutics, is a cell

surface receptor that contains an extracellular ligand binding domain and an intracellular tyrosine

kinase domain. It is a key regulator of cell growth, survival, proliferation, and differentiation in

epithelial cells. The binding of a number of ligands activates EGFR1, including EGF, TGF-ca,

amphiregulin, P-cellulin, and epiregulin. Ligand binding leads to receptor dimerization,

autophosphorylation at a number of tyrosine residues including Tyr845 in the activation loop,

and subsequent recruitment pf substrate proteins and stabilization of the active conformation of

the kinase domain. EGFR1, in this activated state, phosphorylates a variety of downstream

targets to propagate the extracellular stimulus of ligand binding to the eventual transcriptional

upregulation of a variety of growth regulatory genes and resultant cell proliferation. In normal

cells, EGFR1 regulates cell growth in a tightly controlled manner. However, overexpression of

EGFR1 has been observed in a large number of tumor types, including breast, bladder, colon,

lung, squamous cell head and neck, ovarian, and pancreatic cancers. A clear role for EGFR1

upregulation in the initiation and progression of a variety of cancers has lead to an intense search

for therapeutics that inhibit signal transduction via EGFR1. In one embodiment, the invention is

intended to cover dual specificity kinases and other protein kinases as is known in the art.
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[0061] Another important family of protein kinases is the Src family. First of all, the

Src family kinases, especially Lck, are well validated casual agents in a variety of cancers.

Second, no current small molecule therapeutics effectively target Src kinases in humans. Finally,

Src family kinases are the best structurally characterized of all tyrosine kinases.

[0062] A representative member of this family, Lck (Perlmutter et al., J. Cell.

Biochem. 38:117-126 (1988)), is a cytosolic tyrosine kinase, which is expressed primarily in T-

cells where it is centrally involved in transducing a signal from the T-cell receptor (TCR). Lck is

found associated when the inner plasma membrane where it phosphorylates the CD3 and zeta

chains of the TCR in response to antigenic stimulation, initiating a cascade of signal transduction

events that eventually result in a clonal proliferation of the stimulated T-cell. Thus, Lck is well

known as a therapeutic -target for immunological disorders, such as graft versus host disease.

However, Lck is also validated cancer therapeutic target. In humans, some neuroblastomas and

non-Hodgkin's lymphomas show chromosomal abnormalities and translocations in the region of

the Lck gene. In at least one case that has been molecularly characterized, the "derivative I

chromosome" translocation focuses the transcriptional regulatory region of the beta T-cell

receptor gene with the coding sequence of Lck, resulting in increased levels of Lck kinase in

patients with T-cell acute lymphoblastic leukemia, much like the Philadelphia Chromosome

translocation which upregulates Abl expression causing CML.

[0063] In addition to their value as therapeutic targets, Src family kinases are

extremely well characterized structurally. Crystal coordinates are publicly available for three

family members, hematopoietic cell kinase (Hck), Src, and Lck, covering both the active and the

inactive conformational. Furthermore, Lck is known to express well in baculovirus and to

crystallize readily.

Identification of Protein Kinase Inhibitors Preferentially Binding to the Inactive Conformation

[0064] In an important aspect, the present invention provides methods for identifying

protein kinase inhibitors that specifically target kinases in the inactive conformation. There are

at least three principle reasons of screening for such inhibitors: the majority of kinases in a

cell exist in this conformation; relative to the active conformation, kinases in the inactive

conformation exhibit greater structural diversity; and opening and tortioning of the active site

region in this conformation often results in a decreased affinity for ATP, the primary intracellular

competitor for small molecule kinase inhibitors.

[0065] Traditional high throughput screening techniques detect phosphoryl transfer to

a substrate molecule by an activated kinase. As such, these assays primarily detect inhibitors
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that bind to the active conformation of kinases and make the identification of inhibitors targeting

the inactive conformation very unlikely. In contrast, the present invention provides an efficient,

high-throughput method to identify kinase inhibitors that bind preferentially to the inactive

conformation of protein kinases. This method includes the step of locking the protein kinase in

its inactive conformation, and using the powerful technique of covalent tethering to identify

inhibitors specifically targeting the inactive kinase conformation.

a. Locking kinases in an inactive conformation

[0066] In order to identify kinase inhibitors preferentially binding to the inactive

conformation of the target kinase, according to the invention a target protein kinase is locked in a

catalytically inactive conformation by introducing one or more amino acid alterations at an

inactivating site such that the kinase cannot exert its kinase activity, in most cases because the

alteration inhibits the phosphorylation of the activation loop. The alteration may target any site

participating (directly or indirectly) in the formation of a catalytically active state of the kinase.

For example, the alteration may take place at or near amino acid residues participating in the

phosphorylation of the activation loop, and/or in the presentation or transfer of the y-phosphoryl

group of ATP to the substrate of the protein kinase, and/or in any other interaction between the

protein kinase and its substrate. Alterations within or in the vicinity of the catalytic loop, e.g. the

ATP binding site including the catalytic triad, the substrate binding channel, a cofactor binding

site, if any, residues involved in hydrogen bond/acceptor interactions, and/or docking of the

substrate on the tyrosine kinase are particularly preferred.

[0067] For purposes of shorthand designation of the protein kinase variants described

herein, it is noted that numbers refer to the position of the altered amino acid residue along the

amino acid sequences of respective wild-type protein kinases. Amino acid identification uses the

single-letter alphabet of amino acids, as follows:

Asp D Aspartic acid

lie I Isoleucine

Thr T Threonine

Leu L Leucine

Ser S Serine

Tyr Y Tyrosine

Glu E Glutamic acid
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Phe F Phenylalanine

Pro P Proline

His H Histidine

Gly G Glycine

Lys K Lysine

Ala A Alanine

Arg R Arginine

Cys C Cysteine

Trp W Tryptophan

Val V Valine

Gln Q Glutamine

Met M Methionine

Asn N Asparagine

[0068] The designation for a substitution variant herein consists of a letter followed

by a number followed by a letter. The first (leftmost) letter designates the amino acid in the

wild-type protein kinase. In particular, variants of the protein kinases listed in Table 1 are

designated with reference to the respective SEQ ID NOs listed in that table. The number refers

to the amino acid position where the amino acid substitution is being made, and the second

(right-hand) letter designates the amino acid that is used to replace the wild-type amino acid at

that position. The designation for an insertion variant consists of the letter i followed by a

number designating the position of the residue in wild-type protein kinase before which the

insertion starts, followed by one or more capital letters indicating, inclusively, the insertion to be

made. The designation for a deletion variant consists of the letter d followed by the number of

the start position of the deletion to the number of the end position of the deletion, with the

positions being based on the wild-type protein kinase. Multiple alterations are separated by a

comma in the notation for ease of reading them.

[0069] In one embodiment, the kinase is locked in an inactive conformation by

mutating one or more residues selected from the group consisting of the invariant aspartic acid in

the catalytic loop; the arginine in the catalytic loop; the invariant aspartic acid in the DFG motif;

and the invariant lysine in motif II. In preferred embodiments, one or more of these residues are

substituted by an alanine residue.
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[00701 Illustrative examples of kinase mutants where the invariant aspartic acid

residue in the catalytic loop is mutated to X (wherein X denotes any amino acid residue other

than aspartic acid) include:

[00711 D274X AKT1; D275X AKT2; D271X AKT3; D359X BLK; D521X I3TK;

D129X CDK1; D127X CDK2; D127X CDK3; D14OX CDK4; D126X CDK5; D145X CDK6;

D137X CDK7; D151X CDK8; D149X CDK9; D314X CSK; D837X EGFRl; D845X ERB2;

D843X ERB4; D166X ERKi; D149X ERK2; D152X ERK3; D149X ERK4; D181X 

D153X ERK6; D546X FAKi; D623X FGFRl; D626X FGFR2; D617X FGFR3; D612X

FGFR4; D389X FYN; D381X HCK; D144X IKK-a;,D145X IKK-b; D135X IKK-e; D991X

JAKl; D976X JAK2; D949X JAK3; Di5iX JNK1; Di5iX JNK2; D189X JNK3; D363X Lck;

D366X LYN; D15OX MAPK; D515X NIK; D389X PAKI; D368X PAK2; D387X PAK3;

D440X PAK4; D568X PAK5; D818X PDGFR-a; D826X PDGFR-b; Dl167X PIMI; D429X A-

Raf;, D575X B-Rat'; D468X C-Rat'; D388X SRC; D382X SRC2; D811iX STKI; D494X SYK;

D489X TEC; D333X TGFRI; D379X TGFR2; D979X TIEI; D964X TIE2; D1022X VEUFRi;

D 1028X VEGFR2; D 103 7X VEGFR3; D3 86X YES; D46 1X 

[0072] Illustrative examples of kinase mutants where the arginine residue in the

catalytic loop is mutated to X (wherein X denotes any amino acid residue other than arginine)

include:

100731 R273X AKTl; R274X AKT2; R270X AKT3; R358X BLK; R520X BTK;

R127X CDKl; R126X CDK2; R126X CDK3; R139X CDK4; R125X CDK5; R144X CDK6;

R136X CDK7; R15OX CDK8; R148X CDK9; R313X CSK; R836X EGFRI; R844X ERB2;

R842X ERB4; R165X ERKi; R148X ERK'2; R151X ERK3; R148X ERK4; R18OX 

RI152X ERK6; R545X FAKi; R622X FGFRI; R625X FGFR2; R6l6X FGFR3; R61lIX FGFR4;

R388X FYN; R380X HCK; R143X IKK,-a; R144X IK-K-b; R134X IKK-e; R990X JAKi;

R975X JAK2; R948X JAK3; R15OX JNKl; R15OX JNK2; R188X Th'K3; R362X Lck; R365X

LYN; R149X MAPK; R514X NIK; R388X PAKi; R367X PAK2; R386X PAK3; R439X

PAK,4; R567X PAK5; R817X PDGFR-a; R825X PDGFR-b; R166X PMl; R428X A-Rat';

R574X B-Raf; R467X C-Rat'; R387X SRC; R381X SRC2; R81OX STK1; R493X SYK; R488X

TEC; R322X TGFRl; R378X TGFR2; R978X TIEl; R963X TIE2; R1021 VEGFR1; R1027X

VEGFR2; R1036X VEGFR3; R395X YES; R460X 

[00 741 Illustrative examples of kinase mutants where the invariant aspartic acid in the

DFG motif is mutated to X (wherein X denotes any amino acid residue other than aspartic acid)

include:
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[00751 D292X AKT1; D293X AKT2; D289X AKT3; D377X BLK; D539X BTK;

D146X CDKI; D145X CDK2; D145X CDK3; D158X CDK4; D144X CDK5; D163X CDK6;

D155X CDK7; D173X CDK8; D167X CDK9; D332X CSK; D855X EGFRl; D863X ERB2;

D861X ERB4; D184X ERKi; D167X ERK2; D171X ERK3; D168X ERK4; D199X 

D171X ERK6; D564X FAKI; D641X FGFRI; D644X FGFR2; D635X FGFR3: D630X

FGFR4; D407X FYN; D399X HCK; D165X IKK-a; D166X IKK-b; D157X IKK-e; D1009X

JAKI; D994X JAK2; D967X JAK3; D169X JNFC1; D169X JNK2; D207X JNK3; D381X Lck;

D384X LYN;- D168X MAPK;- D534X NIK; D407X PAKi; D386X PAT2; D405X PAK3;

D458X PAiK4; D586X PAK5; D836X PDGFR-a; D844X PDGFR-b; DI 86X PIMI; D447X A-

Raf; D593X B-Raf D486X C-Raf; D406X SRC; D400X SRC2; D929X STK1; D512X SYK;

D507X TEC; D351X TGFRl; D397X TGFR2; D997X TIEl; D982X TIM2; D104OX VEGERI;

Dl046X VEGFR2; D1055X VEGFR3; D414X YES; D479X 

[00761 Illustrative examples of kinase mutants where the invariant lysine in motif I1

is mutated to X (wherein X denotes any amino acid residue other than lysine) include:

is [00771 K179X AKTI; K181X AKT2; K177X AKT3; K269X BLK; K430X BTK;

K33X CDK1; K33X CDK2; K33X CDK3; K35X CDK4; K33X CDK5; K43X CDK6; K41X

CDK7; K52X CDK8; K48X CDK9; K222X CSK; K745X EGFR1; K753X ERB32; K751X

ERB4; K71X ERKI; K54X ERK2; K49X ERK3- K49X ERK4; K93X FRK5; K56X ERK6;

K454X FAKI; K514X FGFRI; K517X FGFR2; K508X iFGFR3; K503X FGFR4; K299X FYN;

K290X TICK; K44X IKK-a; K44X IKK-b; K3 8X IKK-e; K896X JAKI;- K882X JAK2; K855X

JAK3; K55X ThNKL; K55X JNK2; K93X JNK3; K272X Lck; K274X LYN; K53X MAPK;

K429X NIK; K299X PAKi; K228X PAK2; K297X PAK3; K35OX PAK4; K478X 

K627X PDGFR-a; K634X PDGFR-b; K67X PIMi; K336X A-Raf; K482X B-Raf, K375X C-

Raf; L297X SRC; K291X SRC2; K644X STK1; K402X SYK; K398X TEC; K232X TGFR1;

K277X TGPR2; K870X- TI~i; K855X TIE2; K862X VEGFRl; K868X VEGFR2; K879X

VEGFR3; K305X YES; K369 

[00781 It will be appreciated that two or more of the foregoing or similar mutations

can be combined to produce inactive kinase variants. Protein kinase variants comprising two or

more of the above-listed mutations in any combination, including double, triple and quadruple

mutants, are specifically within the scope herein.

[00791 Those skilled in the art, are well aware of various recombinant, chemical,

synthesis and/or other techniques that can be routinely employed to modify a protein kinase of

interest such that it possesses a desired number of free thiol groups that are available for covalent

binding to a ligand candidate comprising a free thiol group. Such techniques include, for
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example, site-directed mutagenesis of the nucleic acid sequence encoding the target protein

kinase. Particularly preferred is site-directed. mutagenesis using polymerase chain reaction

(PCR) amplification (see, for example, U.S. Pat. No. 4,683,195 issued 28 July 1987; and Current

Protocols In Molecular Biology, Chapter 15 (Ausubel et al., ed., 1991). Other site-directed

mutagenesis techniques are also well known in the art and are described, for example, in the

following publications: Ausubel et al., supra, Chapter 8; Molecular Cloning: A Laboratory

Manual., 2 nd edition (Sambrook et al., 1989); Zoller et al., Methods Enzvmol. 100:468-500

(1983); Zoller Smith, DNA 3:479-488 (1984); Zoller et al., Nucl. Acids Res., 10:6487 (1987);

Brake et al., Proc. Natl. Acad. Sci. USA 81:4642-4646 (1984); Botstein et al., Science 229:1193

(1985); Kunkel et al., Methods Enzymol. 154:367-82 (1987), Adelman et al., DNA 2:183
(1983); and Carter et al., Nucl. Acids Res., 13:4331 (1986). Cassette mutagenesis (Wells et al.,
Gene, 34:315 [1985]), and restriction selection mutagenesis (Wells et al., Philos. Trans. R. Soc.
London SerA, 317:415 [1986]) may also be used.

[0080] Amino acid sequence variants with more than one amino acid substitution

may be generated in one of several ways. If the amino acids are located close together in the

polypeptide chain, they may be mutated simultaneously, using one oligonucleotide that codes for

all of the desired amino acid substitutions. If, however, the amino acids are located some

distance from one another separated by more than ten amino acids), it is more difficult to
generate a single oligonucleotide that encodes all of the desired changes. Instead, one of two
alternative methods may be employed. In the first method, a separate oligonucleotide is
generated for each amino acid to be substituted. The oligonucleotides are then annealed to the

single-stranded template DNA simultaneously, and the second strand of DNA that is synthesized

from the template will encode all of the desired amino acid substitutions. The alternative method
involves two or more rounds of mutagenesis to produce the desired mutant.

[0081] The nucleic acid encoding the desired kinase mutant is then inserted into a
replicable expression vector for further cloning or expression. Expression and cloning vectors
are well known in the art and contain a nucleic acid sequence that enables the vector to replicate

in one or more selected host cells. The selection of an appropriate vector will depend on 1)
whether it is to be used for DNA amplification or for DNA expression, 2) the size of the DNA to
be inserted into the vector, and 3) the host cell to be transformed with the vector. Each vector

contains various components depending on its function (amplification of DNA or expression of
DNA) and the host cell for which it is compatible. The vector components generally include, but
are not limited to, one or more of the following: a signal sequence, an origin of replication, one

or more marker genes, an enhancer element, a promoter, and a transcription termination
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sequence. Suitable expression vectors, for use in combination with a variety of host cells, are

well known in the art and are commercially available.

[0082] The protein kinase mutants can be produced in prokaryotic or eukaryotic host

cells, including bacterial hosts, such as E. coli, eukaryotic microbes, such as filamentous fungi or

yeast, and host cells derived from multicellular organisms. Examples of invertebrate cells

include insect cells such as Drosophila S2 and Spodoptera Sf9, as well as plant cells, such as cell

cultures of cotton, corn, potato, soybean, petunia, tomato, and tobacco. Numerous baculoviral

strains and corresponding permissive insect host cells, e.g. cells from Spodoptera frugiperda,

Aedes aegypti, Aedes albopictus, Drosophila melanogaster, and Bombyx mori have been

identified. A variety of viral strains for transfection of insect host cells are publicly available,

including for example variants of Autographa California NPV and Bombyx mori NPV strains.

Further host cells include vertebrate cells. Examples of suitable mammalin host cell lines

include, without limitation, human embryonic kidney cell line 293, Chinese hamster ovary

(CHO) cells, etc.

[0083] Host cells are transformed with the expression or cloning vectors encoding the

desired protein kinase mutants, and cultured in conventional nutrient media modified as

appropriate for inducing promoters, selecting transformants, or amplifying the genes encoding

the desired sequences.

b. Covalent Tethering

[0084] According to the present invention, the protein kinases locked in inactive

conformation are used to screen for inhibitors preferentially binding to the inactive conformation

by using a covalent tethering approach. This approach differs significantly from the

conventional drug discovery route that is based on the synthesis of large organic compound

libraries, and subsequent screening, usually for inhibitory activity against the target protein

kinase. Following the covalent tethering approach to identify small molecule inhibitors of a

target kinase, first smaller, drug-like fragments (monophores) are tested for binding activity to

the desired kinase containing or modified to contain a tether, which are then used to synthesize

conjugates of fragments that bind in non-overlapping sites to generate molecules that no longer

require the tether for binding. The linking or merging of multiple fragments effectively results in

the combination of individual binding energies, plus a favorable entropic term due to the high

local concentration of the second fragment once the first fragment is bound, yielding dissociation

constants at levels similar to a typical medicinal chemistry starting point. In quantitative terms,

this means that two fragments, each having -mM dissociation constants (Kd) can be combined to
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form a molecule having a Kd. This "screen then link" strategy is much more efficient than

the traditional approach, allowing a much larger survey of chemical diversity space than is

achievable by screening even the largest compound libraries.

[0085] In a preferred embodiment, molecules binding to the target protein kinase

locked in an inactive conformation are identified using the tethering approach recently reported

by Erlanson et al., Proc. Nat. Acad Sci. USA 97:9367-9372 (2000). This strategy is suitable for

rapid and reliable identification of small soluble drug fragments that bind with low affinity to a

specifically targeted site on a protein or other macromolecule, using an intermediary disulfide

"tether." According to a preferred embodiment of this approach, a library of disulfide-containing

molecules is allowed to react with a cysteine-containing target protein under partially reducing

conditions that promote rapid thiol exchange. If a molecule has even weak affinity for the target

protein, the disulfide bond ("tether") linking the molecule to the target protein will be

entropically stabilized. The disulfide-tethered fragments can then be identified by a variety of

methods, including mass spectrometry and their affinity improved by traditional

approaches upon removal of the disulfide tether. See also PCT Publication No. WO 00/00823,

published on January 6, 2000, the entire disclosure of which is hereby expressly incorporated by

reference.

[0086] Briefly, according to this preferred embodiment of the basic covalent tethering

approach, a disulfide bond is formed between the target protein kinase molecule locked in

inactive configuration and a ligand candidate to yield a target protein-ligand conjugate, and the

ligand present in the conjugate is identified. Optionally, the target protein is contacted with a

ligand candidate (preferably a library of ligand candidates) in the presence of a reducing agent,

such as 2-mercaptoethanol, or cysteamine. Most of the library members will have little or no

intrinsic affinity for the target molecule, and thus by mass action the equilibrium will lie toward

the unbound target molecule. However, if a library member does show intrinsic affinity for the

target molecule, the equilibrium will shift toward the target molecule, having attached to it the

library member with a disulfide tether.

[0087] The target contains, or is modified to contain, free or protected thiol groups,

preferably not more than about 5 thiol groups, more preferably not more than about 2 thiol

groups, more preferably not more than one free thiol group. The target protein kinase of interest

may be initially obtained or selected such that it already possesses the desired number of thiol

groups, or may be modified to possess the desired number of thiol groups.
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[0088] In the simplified schematic shown in Figure 1, a hypothetical target protein

has two sites at which ligand candidates (candidate inhibitor fragments) may bind. If only one

fragment out of 10,000 were to bind at each site, one would need to screen a collection of 10,000

x 10,000 10 8 linked fragments to find a good lead molecule. This is about 100-times moles

compounds than are typically found in a small molecule library. Yet it is reasonable to expect

that two such compounds would be found by screening the simplified library of about 10,000

fragments (monophores) against multiple cysteine mutant sites, following the tethering approach

of the present invention. Furthermore, it would be expected that such fragments can be

effectively linked, given the knowledge that their binding site lies in the vicinity of the cysteine

tethering site.

[0089] As noted above, in certain embodiments the kinase of interest possesses at

least one naturally occurring cysteine that is amenable to basic tethering. Illustrative examples

of kinases that include naturally occurring cysteines that are amenable to basic tethering include:

(C53); ERK1 (C183); ERK2 (C166); ERK3 (C28); FGFR1 (C488); FGFR2 (C491);

FGFR3 (C482); FGFR4 (C477); NIK (C533); PDGFR-a (C835); PDGFR-b (C843); SRC

(C279); SRC2 (C273); STK1 (C828); TGFR2 (C396); VEGFR1 (C1039); VEGFR2 (C1045);

VEGFR3 (C1054); YES (C287); ZAP-70 (C346).

[0090] In other embodiments, one or more amino acids are mutated into a cysteine.

In general, cysteine mutants are made using the following guidelines.

[0091] Broadly, the "binding site of interest" on a particular target, such as a target

protein kinase, is defined by the residues that are involved in binding of the target to a molecule

with which it forms a natural complex in vivo or in vitro. If the target is a peptide, polypeptide,

or protein, the site of interest is defined by the amino acid residues that participate in binding to

(usually by non-covalent association) to a ligand of the target.

[0092] When the target biological molecule is an enzyme, the binding site of interest

can include amino acids that make contact with, or lie within, about 4 angstroms of a bound

substrate, inhibitor, activator, cofactor or allosteric modulator of the enzyme. For protein

kinases, the binding site of interest includes the substrate-binding channel and the ATP binding

site.

[0093] The target protein kinases either contain, or are modified to contain, a reactive

residue at or near a binding site of interest. Preferably, the target tyrosine kinases contain or are

modified to contain a thiol-containing amino acid residue at or near a binding site of interest. In

this case, after a protein kinase is selected, the binding site of interest is calculated. Once the

binding site of interest is known, a process of determining which amino acid residue within, or
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near, the binding site of interest to modify is undertaken. For example, one preferred

modification results in substituting a cysteine residue for another amino acid residue located near

the binding site of interest.

[0094] The choice of which residue within, or near, the binding site of interest to

modify is determined based on the following selection criteria. First, a three dimensional

description of the target protein kinase is obtained from one of several well-known sources. For

example, the tertiary structure of many protein kinases has been determined through x-ray

crystallography experiments. These x-ray structures are available from a wide variety of

sources, such as the Protein Databank (PDB) which can be found on the Internet at

http://www.rcsb.org. Tertiary structures can also be found in the Protein Structure Database

(PSdb) which is located at the Pittsburg Supercomputer Center at http://www.psc.com.

[0095] In addition, the tertiary structure of many proteins, and protein complexes,

including protein kinases, has been determined through computer-based modeling approaches.

Thus, models of protein three-dimensional conformations are now widely available.

[0096] Once the three dimensional structure of the target protein kinase is known, or

modeled based on homology to a known structure, a measurement is made based on a structural

model of the wild-type, or a variant form locked in an inactive configuration, from any atom of

an amino acid within the site of interest across the surface of the protein for a distance of

approximately 10 angstroms. Since the goal is to identify protein kinase inhibitors that

preferentially bind to an inactive conformation of the target protein kinase, preferably the site(s)

of interest is/are identified base upon a structural model of the protein kinase locked in an

inactive conformation. The binding sites (pockets) presented by such inactive conformations are

often significantly different from the binding sites (pockets) present on the wild-type structure.

Tethered variants of the inactive protein kinases, which have been modified to contain the

desired reactive groups thiol groups, or thiol-containing residues) are based on the

identification of one or more wild-type amino acid(s) on the surface of the target protein kinase

that fall within that approximate 10-angstrom radius from the binding site of interest (which may

have been first revealed as a result of the alteration resulting the stabilization of an inactive

conformation). For the purposes of this measurement, any amino acid having at least one atom

falling within the about 10 angstrom radius from any atom of an amino acid within the binding

site of interest is a potential residue to be modified to a thiol containing residue.

[0097] Preferred residues for modification are those that are solvent-accessible.

Solvent accessibility may be calculated from structural models using standard numeric (Lee, B.

Richards, F. M. J. Mol. Biol 55:379-400 (1971); Shrake, A. Rupley, J. A. J. Mol. Biol.
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79:351-371 (1973)) or analytical (Connolly, M. L. Science 221:709-713 (1983); Richmond, T. J.

J. Mol. Biol. 178:63-89 (1984)) methods. For example, a potential cysteine variant is considered

solvent-accessible if the combined surface area of the carbon-beta or sulfur-gamma (SG) is

greater than 21 A 2 when calculated by the method of Lee and Richards (Lee, B. Richards, F.

M. J. Mol. Biol 55:379-400 (1971)). This value represents approximately 33% of the theoretical

surface area accessible to a cysteine side-chain as described by Creamer et al. (Creamer, T. P. et

al. Biochemistry 34:16245-16250 (1995)).

[0098] It is also preferred that the residue to be mutated to cysteine, or another thiol-

containing amino acid residue for tethering purposes, not participate in hydrogen-bonding with

backbone atoms or, that at most, it interacts with the backbone through only one hydrogen bond.

Wild-type residues where the side-chain participates in multiple hydrogen bonds with other

side-chains are also less preferred. Variants for which all standard rotamers (chil angle 

600, or 180°) can introduce unfavorable steric contacts with the N, CA, C, O, or CB atoms of any

other residue are also less preferred. Unfavorable contacts are defined as interatomic distances

that are less than 80% of the sum of the van der Waals radii of the participating atoms.

10099] Additionally, residues found on convex "ridge" regions adjacent to concave

surfaces are more preferred while those within concave regions are less preferred cysteine

residues to be modified. Convexity and concavity can be calculated based on surface vectors

(Duncan, B. S. Olson, A. J. Biopolymers 33:219-229 (1993)) or by determining the

accessibility of water probes placed along the molecular surface (Nicholls, A. et al. Proteins

11:281-296 (1991); Brady, G. Jr. Stouten, P. F. J Comput. Aided Mol. Des. 14:383-401

(2000)). Residues possessing a backbone conformation that is nominally forbidden for L-amino

acids (Ramachandran, G. N. et al. J. Mol. Biol. 7:95-99 (1963); Ramachandran, G. N. 

Sasisekharahn, V. Adv. Prot. Chem. 23:283-437 (1968)) are less preferred targets for

modification to a cysteine. Forbidden conformations commonly feature a positive value of the

phi angle.

[0100] Other preferred variants are those which, when mutated to cysteine and linked via

a disulfide bond to an alkyl tether, would possess a conformation that directs the atoms of that

tether towards the binding site of interest. Two general procedures can be used to identify these

preferred variants. In the first procedure, a search is made of unique structures (Hobolun, U. et

al. Protein Science 1:409-417 (1992)) in the Protein Databank (Berman, H. M. et al. Nucleic

Acids Research 28:235-242 (2000)) to identify structural fragments containing a disulfide-

bonded cysteine at position j in which the backbone atoms of residues j-l, j, and j+1 of the

fragment can be superimposed on the backbone atoms of residues i-1, i, and i+1 of the target
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molecule with an RMSD of less than 0.75 A2 If fragments are identified that place the CB atom

of the residue disulfide-bonded to the cysteine at position j closer to any atom of the site of

interest than the CB atom of residue i (when mutated to cysteine), position i is considered

preferred. In an alternative procedure, the residue at position i is computationally "mutated" to a

cysteine and capped with an S-Methyl group via a disulfide bond.

[0101] Further details of identifying binding site(s) of interest for tethering purposes on

the protein kinase targets of the invention are provided in co-pending application Serial No.

10/214,419, filed on August 5, 2002, which claims priority from provisional patent application

Serial No. 60/310,725, filed on August 7, 2001, the entire disclosures of both applications of

which are hereby expressly incorporated by reference.

[0102] Illustrative examples of cysteine mutants of the kinases listed in Table 1 that are

suitable for tethering include the following:

[0103] For the AKT1 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L156C AKT1; K158C AKT1; T160C AKT1; F161C AKT1;

K194C AKT1; E198C AKT1; M227C AKT1; E278C AKT1; T291C AKT1; K297C AKT1.

[0104] For the AKT2 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: K158C AKT2; K160C AKT2; T162C AKT2; F163C AKT2;

H196C AKT2; E200C AKT2; M229C AKT2; E279C AKT2; T292C AKT2; K298C AKT2.

[0105] For the AKT3 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L154C AKT3; K156C AKT3; T158C AKT3; F159C AKT3;

H192C AKT3; E196C AKT3; M225C AKT3; E274C AKT3; T288C AKT3; K294C AKT3.

[0106] For the BLK kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L246C BLK; S248C BLK; Q151C BLK; F251C BLK;

A279C BLK; E283C BLK; T311C BLK; A363C BLK; A376C BLK; R382C BLK.

[0107] For the BTK kinase, the following cysteine mutants are illustrative examples of

mutants that re used for tethering: L408C BTK; T410C BTK; Q313C BTK; F413C BTK; E441C

BTK; E445C BTK; T474C BTK; R525C BTK; S538C BTK; R544C BTK.

[0108] For the CDK1 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 110C CDK1; E12C CDK1; T14C CDK1; Y15C CDK1; S53C

CDKl; E57C CDK1; F80C CDK1; Q432C CDK1; A145C CDK1; R151C CDK1.

[0109] For the CDK2 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: IOC CDK2; E12C CDK2; T14C CDK2; Y15C CDK2; S53C

CDK2; E57C CDK2; F80C CDK2; Q431C CDK2; A144C CDK2; R150C CDK2.
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[01101 For the CDK3 kinase, the following cysteinte mutants are illustrative examples of

mutants that are used for tethering: 11OC CDK3; E12C CDK3; T14C CDK3; Y15C CDK3; S53C

CDK3; E57C CDK3; FSOG CDK3; Q431C CDK3; A144C CDK3; R150C CDK3.

[0111] For the CDK4 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 112C CDK4; V14C CDK4; A16C CDK4; Yl7C CDK4;

CDK4; L59C CDK4; F93C CDK4; E153C CDK4; A157C CDK4; R163C CDK4.

101121 For the CDKS kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 110C CDK5; E12C CDK5; T14C CDK5; Y15C 

E57C CDK5; FROG CDK5; Q430C CDK5; A143C CDK5; R149C 

[0113] For the CDK6 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: I19C CDK6; E21C CDK6; A23C CDK6; Y24C CDK6;

A63C CDK6; H67C CDK6; F98C CDK6; Q449C CDK6; A162C CDK6; R168C CDK6.

101141 For the CDK7 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L18C CDK7; E20C CDK7; Q22C CDK7; F23C CDK7;

R6lC CDK7; L65C CDK7; F91C CDK7; N1CCDK7; A154C CDK7; KI6lC CDK7.

10115] For the CDK8 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: V27C CDK8; R29C CDK8; T31C CDK8; Y32C CDKR;

CDK8; L69C CDK8; F97C CDKS; A155C CDK8; A172C CDK8; HA178C CDK8.

[0116] For the CDK9 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 125C CDK9; Q27C CDK9; T29C CDK9; F30C CDK9;

CDK9; 169C CDK9; F103C CDK9; A153C CDK9; A166C CDK9; R172C CDK9.

[0117] For the CSK kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 1201C CSK; K203C CSK; E205C CSK; F206C CSK; A232C

CSK; E236C CSK; T266C CSK; R318C CSK; S331CCSK; K337C CSK.

[01181 For the EGFR1 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L718C EGFRI; S720C EGFR1; A722C EGFR1; F723C

EGFRl; E758C EGFRl; E762C EGFRl; T790C EGFR1; R841C EGERi; T854C EOFRi;

K860C EGFR1.

[01191 For the ERB2 (also referred to as ErbB2) kinase, the following cysteine mutants

are illustrative 'examples of mutants that are used for tethering: L726C ERB2; S728C ERB2;

A730C ERB2; F731LC ERB2; E766C ERB2; E770C ERB2; T798C ERB2; R849C ER132; T862C

ERB2; R868C ERB2.

[01201 For the ER134 (also referred to as ErbB4) kinase, the following cysteine mutants

are illustrative examples of mutants that are used for tethering: L724C ERB4; 8726C ERB4;
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A728C ERB34; F729C ERB4; E764C ERB4; E768C ERB4; T796C ERB4; R847C ERB4; T860C

ERB4; R864C ERB4.

[01211 For the ERKi kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 148C ER~IC; E50C ERKi; A52C ER~i; Y53C ERKI; R84C

ERKL; E88C ERKI; Q122C ERKI; S17OCERKI; R189C ERKI.

[0122] For the ERK2 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 13 1iC ERK2; E3 3C ERK2; A3 5C ERK2; Y3 6C ERK2; R67C

ERK2; E71C ERK2; Ql05C ERK2; S153C ERK2; R172C ERK2.

[01231 For the ERK3 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L26C ERK3; G30C ERK3; N31IC ERK3; H6 1C ERK3;

ERK3; QlIO8C ERK3; Al156C ERK3; Gl 70C ERK3; RI176C ERK3.

10124] For thc ERK4 kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L26C ERK4; F28C ERK4; V30C ERK4; N31IC ERK4;

H61C ERK4; E65C ERK4; Q105C ERK4; A153C ERK4; G167C ERK4; R173C ERK4.

[01251 For the ERK5 kinase, the following cysteine mtants are illustrative examples of

mutants that are used for tethering: 160C ERKS; N62C ERK5; A64C ERK5; Y65C ERK5; R97C

ElOIC ERK5; L136C ERK5; S185C ERK5; G198C ERK5; R204C 

[01261 For the ERK6 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: V33C ERK6; S35C EIRK6; A37C ER.K6; Y38C ERK6;

R7OC ERK6; E74C ERK6; M1O9C ERK G57C ERK6; L17OC ERK6; R176C ERK6.

[01271 For the FAKI kinase, the follow"ing cysteine mutants are illustrative examples of
mutants that are used for tethering: 1428C FAKI; E430C FAK2; Q333C FAKl; F433C FAKI;

K467C FAKI; E471C FAKl; M499C FAKI; R550C FAKI; G563C FAKi; R569C FAKi.

For the FGFR1 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L484C FGFRI; E486C FGFRl; F489C FGFR1; L528C

FGFRl; M532C FGFR1; V561C FGiFRl; R627C FGFR1; A640C FGFRl; R646C FGFR1.

[01281 For the FGFR2 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L487C FGFR2; E489C FGFR2; F492C FGFR2; L531lC

FGjFR2; M535C FGTFR2; V564C FGFR2; R630C FGFR2; A643C FGFR2; R649C FGFR2.

[01291 For the FCLFR3 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L478C FGFR3; E480C FGFR3; F483C FGFR3; L522C

FGFR3; M526C FGFR3; V555C FGFR3; R621C FGFR3; A634C FGFR3; R640C FGFR3.
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[01301 For the FGFR4 ki-nase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L473C FGFR4; E475C FGFR4; F478C FGFR4; L517C
FG-FR4; M521C FGFR4; V550C FGFR4; R616C FGFR4; A629C FGFR4; R635C FGFR4.

[01311 Por the FYN kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L276C FYN; N278C FYN; QI8JC FYN; F281C FYN;
S309C FYN; E313C FYN; T341C FYN; A393C FYN; A406C FYN; R412C FYN.

[01321 For the HICK kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L268C LICK; A270C HCK; Q1 73C LICK; F273C HCK;
A301C HCK; E305C HICK; T333C LICK; A385C LICK; A398C HCK; R404C HCK.

[0133] For the IKK-a kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L21LC IKK-a; T23C IKK-a; G25C IKK-a; F26C IKK-a;
R57C llKE'-a; E61C IKK-a; M95C IKK-a; E148C IKK-a; 1164C IKK-a; K170C JKK-a.

101341 For the IKK-b kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L21C IKK-b; T23C IKK-b; G25C IKK-b; F26C IKK-b;
R57C IRK-b; E6lC IKK-b; M96C IKK-b; E149C IKK-b; J165C IRK-b; K171CIKK-b.

10135] For the IKK-e kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L15C IKK-e; Q17C IKK-e, A19C IKK-e; T20C IKK-e;
V51C IKK-e; E55C ITKK-e; M86C IKK-e; G139C IKK-e; T156C IKK-e; R163C IKK-e.

[01361 For the JAKI kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L870C JAKI; E872C JAKi; HI874C JAKL; F875C JAKI;
D909C JAKI; E913C JAKI; M944C JAKI; R995C JAKi; G1008C JAKI;; Kl0l4C JAKL.

[01371 For the JAK2 kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L855C JAK2; L857C JAK2; N859C JAK2; F860C JAK2;
D894C JAK2; E898C JAK2; M929C JAK2; R980C JAK2; G993C JAK2; K999C JAK2.

[01381 For the JAK3 kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: L828C JAK3; K830C JAK' N832C JAK3; F833C JAK3;
D867C JAK3; E871C JAK3; M902C JAK3; R953C JAK3; A966C JAK3; K972C JAK3.

[01391 For the JNKi kinase, the following cysteine, mutants are illustrative examples of
mutants that are used for tethering: 132C JNKI; S34C JNKI; A36C JNKl; Q37C JNKl; R69C
JNKI; E73C JNKI M108C JNKI; Sl55CJNKl; L168C JNKI; R174C JNKi.

[01401 For the JNK2 kinase, the following cysteine mutants are illustrative examples of
mutants that are used for tethering: 132C JNK2; S34C JINK2; A36C JNK2; Q37C JNK2; R69C
JNK2; E73 C JNK2; M108C INK2; S155C JNK2; L168C JNK2; R174C JNK2.
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[01411 For the JNK3 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 170C fl\K3; S72C JNK3; A74C JNK,3; Q75C JNK3; R107C

JNK3; Ell11C ThNK3; M146C .TNK3; S 193C .TNK3; L206C INK3; R212C JNK3.

[0142] For the Lek kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L250C Lek; A252C Lek; Q155C Lck; F255C Lck; A283C

Lek; E287C Lek; T315C Lek; A367C Lek; A380C Lek; R386C Lek.

[0143] For the LYN kinase, the following cysteie mutants are illustrative examples of

mutants that are used for tethering: L252C LYN; A254C LYN; Q157C LYN; F257C LYN;

A285C LYN; E289C LYN; T318SC LYN; A370C LYN; A383C LYN; D389C LYN.

[0144] For the M\APK kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: V30C MAPK; S32C MAPK; A34C MAPK; Y35C MAPK;

R67C MAPK; E71C MAPK; T106C MAPK; S154C MAPK; L167C MAPK; R173C MAPK.

[0145] For the NIK ki-nase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L406C NIK; R408C NIK; S410C NIK; F411C NIK; F436C

NIK; E439C NIK; M469C NIK; D519C NIK; V540C NIK.

[01461 For the PAMi kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 1276C PAKi; Q179C PAKI; A280C PAK1; S281C PAKi;

N314C PAKI; V318C PAKI; M344C PAKi; D393C PAKI; T406C PAKi; A412C PAKI.

[01471 For the PAK2 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 1255C PAK2; Q158C PAK2; A259C PAK2; S260C PAK2;

N293C PAK2; V297C PAK2; M323C PAK2; D372C PAK2; T385C PAK2; A391C PAK2.

[0148] For the PAK3 kinase, the following cysteine mutants. are illustrative examples of

mutants that are used for tethering: 1274C PAK3; Q177C PALK3; A278C PAK3; S279C PAK3;

N312C PAK3; V316C PAK3; M342C PAK3; D391C PAK3; T404C PAK3; A410C PAK3.

[01491 For the PAK4 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 1327C PAK4; E329C PAK4; S331iC PAK4; R332C PAK4;

N365C PAK4; 1369C PAK4; M395C PAK4; D444C PAK4; S457C PAK4; A463C PAK4.

[0150] For the PARS kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 1455C PAKS; E457C PAK5; S459C PAKS; T460C PARS;

N492C PARS; 1496C PAK5; M523C PARS; D572C PARS; D585C PAK5; A591C 

[01511 For the PDGFR-a kinase, the following cysteine mutants are illustrative examples

of mutants that are used for tethering: L599C PDGFR-a; S601C PDGFR-a; A603C PDGFR-a;

F604C PDGFR-a; L641C PDGFR-a; L645C PDGFR-a; T674C PDGR-a;- R822C PDGFR-a;

R841 C PDGFR-a.
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[01521 For the PDGFR-b kinase, the following cysteine mutants are illustrative examples

of mutants that are used for tethering: L606C PDGFR-b; S608C PDGFR-b; A700C PDGFR-b;

F701C PDGFR-b; L648C PDGFR-b; L652C PDGFR-b; T681C PDGFR-b; R830C PDGFR-b;

R849C PDGFR-b.

[01531 For the PIMI kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L44C PIMi; S46C PIMi; G48C PIMi; F49C PIMI; M87C

PIA4i; L91C PIMi; E121C PIMI; E171C Pfl\41; E171C PIMi; I185C PIMI; A192C PIMI.

[0154] For the A-Raf kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 13 16C A-Raf; T3 18C A-Raf, S320C A-Raf; F32 1C A-Raf;-

A350C A-Raf;E354C A-Raf T382C A-Raf; N433C A-Raf; G446C A-Raf; T452C A-Raf.

[01551 For the B-Raf kinase, the following cysteine mutants are illustrative examples of

mulanis that are used for tethering: 1462C B-Raf; S464C B-Raf; S466C B-Raf, F467C B-Raf;,

A496C B-Raf;, E500C B-Raf, T528C B-Raf; N579C B-Raf, G592C B-Raf, T598C B-Raf.

[0156] For the C-Raf kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 1355C C-Raf; S357C C-Raf; S359C C-Raf; F-360C C-Raf;,

A389C C-Raf;, E393C C-Raf; T421C C-Raf; N472C C-Raf; G485C C-Raf; T491C C-Raf.

[01571 For the SRC kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L275C SRC; Q178C SRC; F280C SRC; A308C SRC; E402C

SRC; T340C SRC; A392C SRC; A405C SRC; R41 IC SRC.

[0158] For the SRC2 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L269C SRC2; T271 C SRC2; F274C SRC2; A302C SRC2;

E306C SRC2; T334C SRC2; A386C SRC2; A399C SRC2; R405C SRC2.

[01591 For the STKI kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L616C STK1; S618C STK1; A620C STK1; F621C STKl;

L658C STKl; L662C STK1; F691C STK1; R815C STKl, R834C STK1.

[0160] For the SYK kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L377C SYK; S379C SYK; N381C SYK; F382C SYK;

E416C SYK; E420C SYK; M448C SYK; R498C SYK; S51 IC SYK; K518C SYK.

[01611 For the TEC kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L376C TEC; S378C TEC; L380C TEC; F381C TEC; D409C

TEC; E413C TEC; T442C TEC; R493C TEC; S506C TEC; R513C TIEC.

[01621 For the TGFR1 kinase, the following cysteine mu tants are illustrative examples of
mutants that are used for tethering: 1211C TGFRl; K213C TGFRl; R215C TGFRl; F216C



WO 03/081210 PCT/USO3/08725

TGFRI; F243C TGFR1; E247C TGFR1; S280C TGFRl; K337C TGFRl; A350C TGFRl;

V357C TGFR1.

For the TGFR2 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering:V250C TGFR2; K252C TGFR2; R254C TGFR2; F255C

TGFR2; K288C TGFR2; D292C TGFR2; T325C TGFR2; S383C TGFR2; L403C TGFR2.

[0163] For the TIMl kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 1845C TIMl; E847C TIEl; N849C TIEl; F850C TIEl;

F884C TIEl; L888C TIM; 1917C TIEl; R983C TIEl; A996C TIE 1; R1002C TIEL

101641 For the TIE2 kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: 1830C TJE2; E832C TIE2; N834C TIE2; F835C TIE2;

F869C TIE2; L873C TIE2; 1902C TIE2; R968C TIE2; A981C TIE2; R987C TIE2.

101651 For the VEGFR1 kinase, the following cysteine mutants are illustrative examples

of mutants that are used for tethering: L834C VEGERI; R836C VEGERI; A838C VEGFRl;

F839C VEGFRl; L876C VEGFRl; L880C VEGFRI; V910C VEGFRI; R1026C VEGFRI;

Ri1045C VEGFR1.

101661 For the VEGFR2 kinase, the following cysteine mutants are illustrative examples

of mutants that are used for tethering: L840C VEGFR2; R842C VEGFR2; A844C VEGFR2;

F845C VEGFR2; L882C VEGFR2; L886C VEGFR2; V916C VEGFR2; R1032C VEGFR2;

RiO51C VEGFR2.

[0167] For the VEGFR3 kinase, the following cysteine mutants are illustrative examples

of mutants that are used for tethering: L851C VEGFR'3; Y853C VEGFR3; A855C VEGFR3;

F856C VEGFR3; L893C VEGFR3; L987C VEGFR3; V927C VEGFR3; R1O41C VEGFR3;

R1060C VEGFR3.

10168] For the YES kinase, the following cysteine mutants are illustrative examples of

mutants that are used for tethering: L283C YES; Q286C YES; C287C YES; F288C YES;

A316C YES; E320C YES; T348C YES; A400C YES; A413C YES; R419C YES.

101691 For the ZAP-70 kinase, the following cysteine mutants are illustrative examples

of mutants that are used for tethering: L344C ZAP-70; N348C ZAP-70; F349C ZAP-70; E382C

E386C ZAP-70; M414C ZAP-70; R465C ZAP-70; S478C ZAP-70; and K485C ZAP-

10170] Although this approach is typically exemplified with reference to a protein kinase

target having a thiol functionality to screen a disulfide-containing library, other chemistries are

also available and can be readily used to achieve tethering. Since such chemistries are similar to
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those used in the extended tethering approach discussed below, they will be reviewed in greater

detail in the following section.

c. Extended tethering

[0171] This approach is based on the design of a Small Molecule Extender (SME) that is

tethered, via a reversible or irreversible covalent bond, to a protein kinase target locked in an

inactive configuration at or near a first binding site of interest, and has a chemically reactive

group reactive with small organic molecules to be screened for affinity to a second binding site

of interest on the protein kinase target.

[0172] According to a particular embodiment, the SME forms a "static" or irreversible

covalent bond through the nucleophile or electrophile, preferably nucleophile, on the protein

kinase target, thereby forming an irreversible protein kinase-SME complex. Optionally the SME

also forms a non-covalent bond with a first binding site of interest on the protein kinase.

Additionally the SME contains a second functional group capable of forming a reversible bond

with a member of a library of small organic molecules, each molecule having a functional group

capable of forming a reversible bond with the second functional group of the SME. The protein

kinase target SME complex and library are subjected to conditions wherein the library member

having affinity, preferably the highest affinity, for the second binding site of interest on the

protein kinase target forms a reversible bond with the kinase-SME complex.

[0173] For static extended tethering, the preferred nucleophiles on the target protein

kinase suitable for forming an irreversible kinase-SME complex include -SH, -OH, -NH2 and 

COOH usually arising from side chains of cys, ser or thr, lys and asp or glu respectively. Protein

kinases may be modified mutants or derivatives) to contain these nucleophiles or may

contain them naturally. For example, BLK, BTK, EGFR1, ERB2, ERB4, ERK1, ERK2, FGFR1,

FGFR2, FGFR3, FGFR4, etc. are examples of suitable protein kinases containing naturally

occurring cysteine thiol nucleophiles. Derivatizing such kinases with a SME to produce a static

kinase-SME complex and its reaction with a library member is illustrated below.

[IT -SH G- SR' T SR'

1 2 3

L SSR4 T-SG--_SR' T '-SS -Ln
BME
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[0174] Here, the nucleophile on the kinase is the sulfur of a thiol, usually a cysteine,

which is reacted with 2, a SME containing a substituent G capable of forming an irreversible

(under conditions that do not denature the target) covalent bond and a free thiol, protected thiol

or derivatized thiol SR'. Preferably G is a group capable of undergoing SN2-like attack by the

thiol or forming a Michael-type adduct with the thiol to produce the irreversible reaction product

3 of that attack having a new covalent linkage The following are representative examples

of G groups capable of undergoing SN2-like or Michael-type addition.

[0175] 1) a-halo acids: F, Cl and Br substituted a to a COOH, PO3H2 or P(OR)0 2H acid

that is part of the SME can form a thioether with the thiol of the target kinase. Illustrative

examples of generic a-halo acids are shown below.

SR SR' R

X COOH X POsH, (OR)0 2 H

where X is the halogen, R is C1-C20 unsubstituted aliphatic, C1-C20 substituted aliphatic,

unsubstituted aryl or substituted aryl, and R' is H, SCH 3 S(CH2)nA, where A is OH, COOH,

SO 3H, CONH2 or NH2 and n is 1 to 5, preferably n is 2 to 4.

[0176] 2) Fluorophosph(on)ates: These can be Sarin-like compounds which react

readily with both SH and OH nucleophiles. Illustrative examples of general

fluorophosph(on)ates are shown below.

SR' SR' SR' SR'

OHJ OROH F OH OH OR
I I ost 0P=O F 1-O P=O P=0

F F F F

where R and R' are as defined above.

[0177] 3) Epoxides, aziridines and thiiranes: SME's containing these reactive functional

groups are capable of undergoing SN2 ring opening reactions with -SH, -OH and -COOH

nucleophiles. Preferred examples of the latter are aspartyl proteases like P-secretase (BASE).

Preferred generic examples of epoxides, aziridines and thiiranes are shown below.
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0 0

0

NR NR

'RS 'RS

0

SO 2R" COR"

N N

'RS 'RS

0
A S

'RS 'RS

0

Here, R' is as defined above, R is usually H or lower alkyl and R" is lower alkyl, lower alkoxy,

OH, NH2 or SR'. In the case of thiiranes the group SR' is optionally present because upon

nucleophilic attack and ring opening a free thiol is produced which may be used in the

subsequent extended tethering reaction.

[0178] 4) Halo-methyl ketones/amides: These compounds have the form -(C=O)-CH2

X. Where X may be a large number of good leaving groups like halogens, N2 O-R (where R

may be substituted or unsubstituted heteroaryl, aryl, alkyl, -(P=O)Ar2 aryl/alkyl, 

aryl/alkyl/alkylaryl and the like), S-Aryl, S-heteroaryl and vinyl sulfones.

'RS-X

O
0

[0179] Fluromethylketones are simple examples of this class of activated ketones which

result in the formation of a thioether when reacted with a thiol containing protein. Other well

known examples include acyloxymethyl ketones like benzoyloxymethyl ketone, aminomethyl

ketones like phenylmethylaminomethyl ketone and sulfonylaminomethyl ketones. These and

other types of suitable compounds are reviewed in J. Med. Chem. 43(18) p 3351-71, September

7, 2000.

[0180] 5) Electrophilic aromatic systems: Examples of these include 7-halo-2,1,3-

benzoxadiazoles and ortho/para nitro substituted halobenzenes.
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NO2  N 'r-SR'

SR' 0
N.

x

x

Compounds of this type form arylalkylthioethers with protein kinases containing a thiol.

[0181] 6) Other suitable SN2 like reactions suitable for formation of static covalent

bonds with protein kinase nucleophiles include formation of a Schiff base between an aldehyde

and the amine group of lysine of enzymes like DNA repair proteins followed by reduction with

for example NaCNBH4

SR' SR'

H NH, NaCNBI- 4

0

[0182] 7) Michael-type additions: Compounds of the form -RC=CR-Q, or -C=C-Q

where Q is C(=O)R (including quinines), COOR, C(=O)NH2 C(=O)NHR, CN, NO2

SOR, SO2R, where each R is independently substituted or unsubstituted alkyl, aryl, hydrogen,

halogen or another Q can form Michael adducts with SR (where R is H, glutathione or S-lower

alkyl substituted with NH2 or OH), OH and NH2 on the target protein kinase.

[0183] 8) Boronic acids: These compounds can be used where the reactive nucleophile

on the target kinase is a hydroxyl. For example serine, theonine, or tyrosine on a target kinase

can be labeled to form kinase-SME complexes for use in the present invention. The formation of

such a kinase-SME complex is shown below.

SR' O-SR'

L ED-OH

HO "OH '-OH

where R' is as defined above.

[0184] In each of the foregoing cases a "static" or irreversible covalent bond is formed

through the nucleophile on the target kinase producing an irreversible kinase-SME complex

containing a thiol or protected thiol. These complexes are then exposed to a library of thiol or

disulfide containing organic compounds in the presence of a reducing agent (e.g.
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mercaptoethanol) for selection of a small molecule ligand capable of binding a second binding

site on the target protein kinase 

[0185] In certain embodiments, the kinase of interest possesses a cysteine that is

amenable to static or dynamic extended tethering. These include: BLK (C318); BTK (C481);

EGFR1 (C797); ERB2 (C805); ERB4 (C803); JAK3 (C909); TEC (C449).

[0186] Illustrative examples of cysteine mutants for extended tethering include: E234C

AKT1; E236C ALT2; E232C AKT3; D86C CDK1; D86C CDK2; D86C CDK3; D99C CDK4;

D86C CDK5; D104C CDK6; D97C CDK7; D103C CDK8; D108C CDK9; S273C CSK; D128C

ERK1; D111C ERK2; D114C ERK3; D111C ERK4; D142C ERK5; D115C ERK6; E506C

FAK1; N568C FGFR1; N571C FGFR2; N562C FGFR3; N557C FGFR4; D348C FYN; S340C

HCK; D102C IKK-a; D103C IKK-b; S93C IKK-e; S951C JAKI; S936C JAK2; N114C JNK1;

N114C JNK2; N152C JNK3; S322C LCK; S325C LYN; D112C MAPK; S476C NIK; S351C

PAK1; S330C PAK2; S349C PAK3; A402C PAK4; A530C PAK5; D861C PDGFR-a; D688C

PDGFR-b; D128C PIM1; S389C A-Raf; S535C B-Raf; S428C C-Raf; S347C SRC; S341C

SRC2; D698C STK1; P455C SYK; S287C TGFR1; N332C TGFR2; N924C TIE1; N909C TIE2;

N917C VEGFR1; N923C VEGFR2; N934C VEGFR3; S355C YES; P421C 

[0187] As noted above, in this static approach, the SME may, but does not have to,

include a portion that has binding affinity is capable of bonding to) a first site of interest on

the target kinase. Even if the SME does not include such portion, it must be of appropriate

length and flexibility to ensure that the ligand candidates have free access to the second site of

interest on the target.

[0188] In another embodiment, the SME is a double reversible covalent bond SME

("double disulfide" extender), that is, this SME is bifunctional and contains two functional

groups (usually disulfide) capable of forming reversible covalent bonds. This SME forms a

"dynamic" or first reversible covalent bond through a first functional group on the SME with the

nucleophile on the target protein kinase locked in an inactive conformation, thereby forming a

reversible kinase-SME complex. Optionally the SME also forms a non-covalent bond with a

first binding site of interest on the protein kinase target (the portion of the SME that forms a non-

covalent bond with the kinase target is referred to herein as SME'). Additionally the SME

contains or is modified to contain a second functional group capable of forming a second

reversible bond with a library member of a second library of small organic molecules, each

molecule having a functional group capable of forming a reversible bond with the first or second

functional group of the SME. The protein kinase-SME complex and the second library are

subjected to conditions wherein the library member having the highest affinity for a second
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binding site of interest on the target protein kinase forms a reversible bond with the target protein

kinase SME complex. Preferably the covalent bonds are disulfides, which may be reversible in

the presence of a reducing agent BME).

T-SH SR' W T-SS SR'

6 7

L SSR'
SS SR' SS-Ln

BME 
7 8

[0189] The dynamic extended tethering process is illustrated in Figure 2 where a target

protein kinase containing or modified to contain a thiol or protected thiol is incubated with a first

library of small organic molecules containing a thiol or protected thiol (a disulfide-containing

monophore) under conditions, such as with a reducing agent, wherein at least one member of the

library forms a disulfide bond linking the selected library member with the kinase. Optionally

this process is repeated with a library of kinases differing from one another by the location of the

thiol or protected thiol, i.e. different cysteine mutants of the same protein kinase. Preferably

each member of the small molecule library differs in molecular weight from each of the other

library members. Preferably the small molecule library contains from 1-100 members, more

preferable from 5-15 and most preferably about 10 members. Optionally the selected small

molecule library member (selected monophore) also forms a noncovalent bond with a first site of

interest on the target protein kinase. The selected monophore, or a derivative thereof, is then

modified to contain a second thiol or protected thiol thereby forming a "double disulfide"

extender. This synthetic double disulfide extender is then incubated with the target kinase in the

presence of a second library of small organic molecules containing a thiol or protected thiol (the

library may be the same or different from the first library) under conditions, such as with a

reducing agent like mercaptoethanol (8-mercaptoethanol or BME), wherein at least one member

of the second library forms a disulfide bond linking the selected library member with the target

kinase through the double disulfide extender as shown in 8 above. Optionally thereafter a

diaphore is synthesized based on the two selected library members (monophores).

[0190] Two basic strategies exist for synthesizing a "double disulfide" extender. In the

first, synthesis of the dynamic extender proceeds generically, that is by modification of the

monophore linker without any modification of the portion of the monophore that forms a non-
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covalent bond with the kinase. By way of illustration, the extender usually arises from the

screening of a disulfide monophore library. A typical monophore selected from the library or

pool will contain a linker of 2 or 3 methylene units between the disulfide that links the

monophore to the kinase cysteine and the portion of the monophore that binds non-covalently to

the first site of interest on the kinase. This monophore linker can be derivatized as shown below

to produce a double disulfide extender in which the or variable group of the monophore

remains invariant and becomes the portion of the extender (SME') that binds non-covalently

with the first binding site of interest on the kinase.

H
S /NH2 (Monophore)

H
S N -S'-NH2

H2 N SS,- JO H2N _S' S N S S- NH2

Dynamic Double Disulfide Extender 1 Dynamic Double Disulfide Extender 2

[0191] Here the monophore is derivatized either at the methylene nearest the cysteamine

nitrogen to produce dynamic double disulfide extender 1 or at the cysteamine nitrogen itself to

produce the symmetrical dynamic double disulfide extender 2.

[0192] Alternatively, when the monophore is a 3-mercaptopropionic acid derivative the

alpha carbon can be derivatized to produce a generic dynamic double disulfide extender of the

form shown in 3 below.

N  
S S NH2

H2 N S~SYNH H2 N SS N S NH2
o

Dynamic Double Disu Ifide Extender 3 Dynamic Double Disulfide Extender 4
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[0193] Optionally the amide nitrogen may be derivatized with an acyl or sulfonyl to

produce an extender of the form shown in 4 above.

[0194] A second strategy involves derivatizing the portion of the monophore that binds

non-covalently to the first site of interest on the target kinase. The derivatization is preferably

carried out at a site that minimally alters the binding of the monophore to the first site of interest.

An illustrative example of such derivatization is shown below for a hypothetical monophore that

binds to a target kinase.

Prt S- e 0
\S O)-CH

3
HN NH Monophore linked to TBM

100

OH

[0195] Here the dynamic tether is shown bound to the kinase thiol forming the kinase-

IProtein 0S

SME complex, where R' is the cysteamine radical. This complex can then be contacted with a

disulfide monophore or library of disulfide monophores to obtain a linked compound having a

higher affinity for the kinase than either the SME or selected monophore alone.

0 SR'

[0196] A second example of a SME designed form an exemplary disulfide monophore

that binds to the protein kinase is shown below. This dynamic SME can be contacted with the

0
OH

[0195target kinase inHere the presenc f one o tether more disulfide monophores thiol form a covalent kinase-

SME-monophore complex where R' is the cysteamine radical. This complex can then e of interest and the

disufide monophore has an affinity for the second site of intephrest on the kin a linked compound having a

higher affinity for the kinase than either the SME or selected monophore alone.

[01961 A second example of a SME designed form an exemplary disulfide monophore

that binds to the protein kinase is shown below. This dynamic SME can be contacted with the

target kinase in the presence of one or more disulfide monophores to form a covalent kinase-

SME-monophore complex where the SME has an affinity for the first site of interest and the

monophore has an affinity for the second site of interest on the kinase.
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[0197] Detection and identification of the structure of the kinase-SME-monophore

complex can be carried out by mass spectrometry or inhibition in a functional assay ELISA,

enzyme assay etc.).

[0198] Suitable SME's for kinases include:

HN R2  
R6

N. N H-NR2 N 'N R6

N R R R N

"R3 -R3 R5 3 R3

H R
2

N N

N N R3

H R
2

NR

N R1

N^'^Y

H R2

N R

N N R3

where R1, R2, R3, R4, R5, and R6 are each independently selected from the group consisting of

hydrogen, C1-C5 alkyl, Cl-C5 alkylamine, and aryl provided that at least one R group on the

SME is a Michael acceptor and another R group is selected from -(CH 2 2)n-

SR'; -O-(CH2)n-SR';-(CH 2 and a thiol protecting group. In one embodiment, R1 is a

Michael acceptor selected from the group consisting of
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H H H H
NN /N SR

O O O and O and

R2, R3, R4, R5, and R6 are each independently selected from the group consisting of hydrogen,

alkyl; C1-C5 alkylamine; aryl; -(CH2 2 -O-(CH 2

(CH 2 and a thiol protecting group provided that one of R2, R3, R4, R5, and R6 is selected

from -(CH2 2 -O-(CH 2)n-SR';-(CH 2 and a thiol protecting

group. In another embodiment, R3 is a Michael acceptor selected from the group consisting of

H H H H

/N N N N SR'

O O O and O and

R1, R2, R4, R5, and R6 are each independently selected from the group consisting of hydrogen,

C1-CL )alkyl; C1-C5 alkylamine; aryl; -(CH2 2 -O-(CH2

(CH 2 and a thiol protecting group provided that one of R1, R2, R4, R5, and R6 is selected

from -(CH 2 2 -O-(CH 2 2 and a thiol protecting group.

In all formulas, R' is hydrogen, disulfide, or a thiol protecting group, and n is 1 to 5, preferably n

is 2 to 4.

[0199] The dynamic extenders are used to select a second fragment by covalent tethering

as described above. When bound to the target and titrated against B-mercaptoethanol, a 

value (the concentration of B-mercaptoethanol that, at equilibrium, is capable of displacing 

of the bound compound from the target) is determined. When using the dynamic extender, it is

preferred to measure the BME50 for the dynamic extender and to screen for a second fragment

by covalent tethering at a total thiol concentration (BMR library thiols) at or below the 

of the dynamic extender. For example, if the dynamic extender has a BME50 of 2.5 mM, the

total thiol concentration in the second fragment screening step should be 2.5 mM or less and

more preferably about 2 fold or less, e.g. about 1 mM or less. Alternatively, the dynamic

extender may be converted to a static extender removing the second fragment screening total

thiol concentration issue. When converting a dynamic extender to a static extender, it is

important to maintain the same atom count so that non-covalent binding of the static extender to

the target will not be distorted. For similar reasons, it is important to minimize introduction of

other bulky atoms or groups.

[0200] Other chemistries available for forming a reversible or irreversible covalent bond

between reactive groups on a protein kinase and a target or ligand, respectively, or between two
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ligands, are well known in the art, and are described in basic textbooks, such as, e.g. March,

Advanced Organic Chemistry, John Wiley Sons, New York, 4 h edition, 1992. Reductive

aminations between aldehydes and ketones and amines are described, for example, in March et

al., supra, at pp. 898-900; alternative methods for preparing amines at page 1276; reactions

between aldehydes and ketones and hydrazide derivatives to give hydrazones and hydrazone

derivatives such as semicarbazones at pp. 904-906; amide bond formation at p. 1275; formation

of ureas at p. 1299; formation of thiocarbamates at p. 892; formation of carbamates at p. 1280;

formation of sulfonamides at p. 1296; formation of thioethers at p. 1297; formation of disulfides

at p. 1284; formation of ethers at p. 1285; formation of esters at p. 1281; additions to epoxides at

p. 368; additions to aziridines at p. 368; formation of acetals and ketals at p. 1269; formation of

carbonates at p. 392; formation of enamines at p. 1264; metathesis of alkenes at pp. 1146-1148

(see also Grubbs et al., Ace. Chem. Res. 28:446-453 [1995]); transition metal-catalyzed

couplings of aryl halides and sulfonates with alkanes and acetylenes, e.g. Heck reactions, at pp.

717-178; the reaction of aryl halides and sulfonates with organometallic reagents, such as

organoboron, reagents, at p. 662 (see also Miyaura et al., Chem. Rev. 95:2457 [1995]);

organotin, and organozinc reagents, formation of oxazolidines (Ede et al., Tetrahedron Letts.

28:7119-7122 [1997]); formation of thiazolidines (Patek et al, Tetrahedron Letts. 36:2227-2230

[1995]); amines linked through amidine groups by coupling amines through imidoesters (Davies

et al., Canadian J. Biochem.c50:416-422 [1972]), and the like. In particular, disulfide-containing

small molecule libraries may be made from commercially available carboxylic acids and

protected cysteamine mono-BOC-cysteamine) by adapting the method of Parlow et al.,

Mol. Diversity 1:266-269 (1995), and can be screened for binding to polypeptides that contain,

or have been modified to contain, reactive cysteines. All of the references cited in this section

are hereby expressly incorporated by reference.

[0201] While it is usually preferred that the attachment of the SME does not denature the

target, the kinase-SME complex may also be formed under denaturing conditions, followed by

refolding the complex by methods known in the art. Moreover, the SME and the covalent bond

should not substantially alter the three-dimensional structure of the target protein kinase, so that

the ligands will recognize and bind to a binding site of interest on the target with useful site

specificity. Finally, the SME should be substantially unreactive with other sites on the target

under the reaction and assay conditions.

d. Detection and identification of ligands bound to a target

[0202] The ligands bound to a target can be readily detected and identified by mass

spectroscopy MS detects molecules based on mass-to-charge ratio (ni/z) and thus can
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resolve molecules based on their sizes (reviewed in Yates, Trends Genet. 16: 5-8 [2000]). A

mass spectrometer first converts molecules into gas-phase ions, then individual ions are

separated on the basis of m/z ratios and are finally detected. A mass analyzer, which is an

integral part of a mass spectrometer, uses a physical property electric or magnetic fields, or

time-of-flight [TOF]) to separate ions of a particular m/z value that then strikes the ion detector.

Mass spectrometers are capable of generating data quickly and thus have a great potential for

high-throughput analysis. MS offers a very versatile tool that can be used for drug discovery.

Mass spectroscopy may be employed either alone or in combination with other means for

detection or identifying the organic compound ligand bound to the target. Techniques employing

mass spectroscopy are well known in the art and have been employed for a variety of

applications (see, Fitzgerald and Siuzdak, Chemistry Biology 3: 707-715 [1996]; Chu et

al., J Am. Chem. Soc. 118: 7827-7835 [1996]; Siudzak, Proc. Natl. Acad. Sci. USA 91: 11290-

11297 [1994]; Burlingame et al., Anal. Chem. 68: 599R-651R [1996]; Wu et al., Chemistry 

Biology 4: 653-657 [1997]; and Loo et al., Am. Reports Med. Chem. 31: 319-325 [1996]).

[0203] However, the scope of the instant invention is not limited to the use of MS. In

fact, any other suitable technique for the detection of the adduct formed between the protein

kinase target molecule and the library member can be used. For example, one may employ

various chromatographic techniques such as liquid chromatography, thin layer chromatography

and likes for separation of the components of the reaction mixture so as to enhance the ability to

identify the covalently bound organic molecule. Such chromatographic techniques may be

employed in combination with mass spectroscopy or separate from mass spectroscopy. One may

optionally couple a labeled probe (fluorescently, radioactively, or otherwise) to the liberated

organic compound so as to facilitate its identification using any of the above techniques. In yet

another embodiment, the formation of the new bonds liberates a labeled probe, which can then

be monitored. Other technlmiques that may find use for identifying the organic compound bound

to the target molecule include, for example, nuclear magnetic resonance (NMR), capillary

electrophoresis, X-ray crystallography, and the like, all of which will be well known to those

skilled in the art.

Validation of kinase inhibitor activity

[0204] The molecules, e.g. small molecule ligands, identified by the initial binding

assays, including direct or extended tethering, using the inactive conformation of the target

protein kinase as target, need to be validated as tyrosine kinase inhibitors assays in

physiologically relevant activity assays. In view of the physiological importance of protein

kinases, numerous high-throughput screening assays for measuring kinase activity have been
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developed. A common theme to these assays the measurement of kinase activity (typically

through measuring phosphorylation of the substrate of the kinase of interest) in the presence and

absence of the candidate kinase inhibitor, typically in competition in ATP or another known

kinase inhibitor. These assays can use the entire substrate, or any part of it retaining the kinase

recognition sequence.

[0205] Some assays use the detection of radioactively labeled 32 P or 33 P) phosphate

incorporated into the substrate to quantify kinase activity. In other assays, quantification of the

tyrosine kinase activity is based on the use of phospho-specific antibodies. In the latter case,

typically a fluorescent label is attached to the antibody or the substrate, or both, a HRP or AP

enzyme is conjugated to the antibody and the antibody is detected with a colorimetric readout,

e.g. time-resolved fluorescence (TRF), fluorescence resonance energy transfer (FRET), or

fluorescence polarization For example, the HitHunterT assay (Discoverx) for identifying

serine-threonine kinase inhibitors measures substrate phosphorylation in a competitive

immunoassay format, using an anti-phospho-peptide antibody and chemiluminescent or

fluorescent readout. An antibody-free fluorescence polarization-based protein kinase assay is

available, for example, from Chromagen (San Diego, CA). Protein tyrosine kinase assay

systems are also available, for example, from Invitrogen (Pan Vera FP Assay Kit).

[0206] After initial identification and preliminary characterization, the candidate kinase

inhibitors may be evaluated in cell-based and animal model assays in order to further confirm

their ability to function as inhibitors of the target protein kinase. Cell-based assays can use any

cell functionally expressing the protein kinase of interest and its substrate, either endogenously,

and/or as a result of introducing the respective coding sequences by techniques of recombinant

DNA technology. Readouts of the cell-based assays are similar to those used in assays using

purified proteins.

[0207] Selectivity of protein kinase inhibitors can be tested, for example, by assaying a

candidate inhibitor against a panel of protein kinases in any of the known assay formats, such as

those discussed above.

[0208] Further details of the invention are illustrated in the following non-limiting

examples.

Example 1

Construction and Characterization of EGFRl and Lck variants
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[0209] Two key mutations are introduced into the kinase domains of EGFR1 and Lck,

respectively. The first mutation introduces a cysteine residue into the floor of the purine-binding

pocket of Lck, adjacent to the position occupied by the 2'-OH of ATP, and analogous to Cys797

(Cys773 when numbered from the first residue remaining after cleavage of the signal sequence)

of the EGFR1. The second mutation substitutes the conserved lysine of the catalytic triad with

an arginine. While this is a conservative mutation, it is sufficient to prevent catalysis, thus

preventing autophosphorylation of the kinase domain, and thereby locking the kinase domain in

the inactive conformation.

Cloning and Mutagenesis

[0210] The Lck kinase domain (Lck-KD) comprising residues 30-495 was cloned from

Jurkat cells, using standard RT-PCR techniques. The EGFRlkinase domain (EGFR1-KD)

comprising residues 698-970 are similarly cloned from A431 cells. In short, RNA is isolated

from cells using Tri-reagent (Sigma) and mRNA purified using Oligotex oligo dT resin

(Promega). First strand cDNA is synthesized using poly(A)RNA, reverse transcriptase, and a

gene specific primer, and cDNA is amplified using a pair of internal primers flanking the region

to be amplified. Amplified cDNAs are subcloned in frame with and downstream of the 6 HIS

epitope tag sequence into the plasmid pFastBac HTA (Gibco-BRL). Point mutations (K745R in

EGFR1; S322C and K272R in Lck) are then introduced using long range PCR and a pair of

complementary primers spanning the mutated region. Recombinant plasmids bearing the desired

mutations are generated in E. coli through overlap recombination. All mutant alleles are verified

by sequencing.

Virus Construction, Expression and Purification ofKinase Domains

[0211] Recombinant baculovirus is generated using standard overlap recombination

techniques, using the Gibco-BRL Bac-to-Bac baculovirus expression system according to

manufacturer's directions. In short, plasmids are transfected into DH1Bac cells, and colonies

containing recombinant bacmids identified by their growth on selective media. Recombinant

bacmid DNA, isolated form these selected cells, is transfected into Sf9 insect cells, and shed

recombinant virions are further amplified in Sf9 cells as necessary. Recombinant kinase

domains are expressed in High Five insect cells following infection with the corresponding

baculovirus strains. Recombinant protein expression is monitored by Western analysis of cell

lysates using either anti 5xHIS antibodies, protein specific antibodies (anti-EGFR1 or anti-Lck),

or phosphor-specific antibodies (anti-EGFR1 pY872 or anti-LCK pY393) which are
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commercially available form Qiagen, Biosource International, or Upstate Biotechnology. Whole

cell extracts are prepared from High Five insect cells expressing the various recombinant kinase

domains by sonication in M-PER non-ionic detergent lysis buffer (Pierce). Extracts will be

dialyzed overnight against Ni-NTA loading buffer (Qiagen) to remove EDTA, purified on Ni-

NTA (Qiagen) and eluted with imidazole according to manufacturer's suggestions.

Characterization of Enzymatically Active Kinase Domains

[0212] Enzymatic properties of EGFR1-KD, Lck-KD, and Lck-KD S322C are

characterized using one or more of three standard essay formats. In the first format, y33P-labeled

ATP is incubated with enzyme and kemptide (KKKGPWLEEEEEAYGWLDF; SEQ ID NO:

70), a non-specific tyrosine kinase substrate. Positively charged reaction products are isolated by

binding to phosphocellulose membrane and quantitated using a phosphorimager (Amersham

Pharmacia Biotech). In the second format, ATP is incubated with enzyme and a biotinylated

oligo E4Y copolymer substrate (Sigma). Reaction products are captured on an avidin-coated 96-

well plate and quantitated using a horseradish peroxidase conjugated anti-pY antibody (Pierce)

using standard ELISA techniques. In the third format, ATP is incubated with kinase and

substrate and ADP production is monitored in a coupled reaction with pyruvate kinase and

lactate dehydrogenase. Each of these three formats offers advantages. The first one is

exceptionally straightforward to quantitate. The second format is amenable to relatively high-

throughput format. The third format is amenable to kinetic analyses, Using these assay formats,

the functionality of the kinase domain constructs is validated, ruling out any detrimental effects

due to the S322C mutation in Lck-KD, and screening hits are characterized.

Development ofkinase specific tethering extenders

[0213] There are two primary objectives in developing a set of kinase-specific tether

extenders. The first is to develop a minimalized set of extenders that can be used to irreversibly

label a variety of kinases, with little specificity for one kinase over another. The second is to

"activate" a subset of these extenders by appending thiol groups onto the core scaffold. Once

these two objectives have been accomplished, these generic extenders can be used to label the

purine pocket of a variety of kinases with a thiol-activated scaffold and to screen a library of

thiol-activated small molecules that bind preferentially to either the active or the inactive

conformation of the kinase. Once identified, these molecules consisting of an extender coupled

to a diversity element, can be characterized and optimized using standard medicinal chemistry

methods.
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[0214] Quinazolines, broad specificity kinase inhibitors, are known to bind to the purine

pocket of a myriad of protein kinases and are possibly the most commonly used of all the kinase

inhibitor structural motifs. Furthermore, 6-arylamido quinazoline-based inhibitors are known to

irreversibly label the EGFR1 kinase through reactivity with a cysteine residue (Cys773) located

on the floor of the purine-binding pocket. Surprisingly, 7-acrylamido quinazolines also

irreversibly modify the EGFR1 kinase, indicating that despite the high affinity of these

compounds for the purine pocket, they do have limited mobility within their binding site. Thus,

similarly modified quinazolines are ideal compounds to adapt into extenders that bind covalently

but with loose specificity to the purine-binding pocket of an appropriately engineered protein

kinase.

[0215] Accordingly, a set of eight 4-phenylamino quinazolines containing Michael

acceptors in the 6 and 7 positions, are synthesized. These structures are shown below.

CI O NHPh NHh NHPh NHPh

H7PY N N N

[0216] These compounds are designed to bind in the purine pocket of protein kinases,

with little specificity for any particular kinase. Synthesis and purification of these compounds is

relatively straightforward. Taken together, this panel accommodates possible slight variations in

the position of the residue analogous to C773 of EGFR1 by varying the position, special

orientation, and reactivity of the Michael acceptor.

Characterization ofEnzymatically Inactive Kinase Domains:

[0217] To validate the functional and structural integrity of the constructs constrained in

the enzymatically inactive conformation (EGFR1-KD, K745R and Lck-Kd, S322C, K272R),

their ability to bind quinazoline-based inhibitors are tested using one or more of the following

standard assay formats. In the first two formats, the Micahel-acceptor derivatized compounds

are first labeled with 35S by reaction with 35S Cysteine (Amersham). Alternatively, Michael

acceptor derivatized compound can be first labeled with 14C labeled 2-mercaptoethanol. Binding

to the kinase domain is then quantitated either through filter binding assays or through

scintillation proximity assays (SPA) in which the 6xHis tagged kinase domain is immobilized to

an anti-HIS IgG coated SPA bead. In the third format, the acrylamide derivatized compounds

are covalently conjugated to a BIACORE CM5 sensor chip which has itself been derivatized

with cysteamine according to the company's recommended procedure. Protein binding is then
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quantitated using surface plasmon resonance with the BIACORE 3000 equipment. Filter binding

assays and SPA assays offer quick determinations of binding affinity and specificity, and are

amenable to high throughput format. Additionally, SPA assays are solution-based assays, which

may make competition assays, designed to show specificity to the binding reaction and to

measure its affinity, easier to interpret. Surface plasmon resonance, in addition to being a

radioactivity free assay, allows for detailed characterization of binding kinetics in addition to

binding affinity.

Example 2

Screening of Small Molecule Library with kinase domain locked in inactive

conformation

[0218] This example illustrates the use of kinase domains locked in the inactive

conformation and containing a tethering extender to screen a library of sulfhydryl-containing

fragments in a small molecule library. The binding conditions, such as final concentration of

protein, reductant, and extender, are determined empirically. Modification of the protein with

various extenders is assessed and quantitated by mass spectrometry Since both Lck and

EGFR1 contain surface exposed cysteine residues, modification ofEGFR1 C773 and Lck S322C

is verified by competing with either ADP or other inhibitors that are known to bind EGFR1 and

Lck in the purine pocket. If necessary, solvent accessible cysteine residues other than EGFR1

C773 and Lck S322C are replaced with serine.

Design of Extenders

[0219] The exact extenders used depend on which of the 4-phenylamino quinazolines

discussed in Example 1 bind most efficiently to EGRR1-KD, K745R and Lck-KD, S322C,

K272R. Thiols are appended to the 5, 6, 7, or 8 position of the best quinazolines, separated by a

or 3-atom spacer. Based on the crystal structure of Lck and the structure model of

EGFR1, these extenders are expected to access the substrate binding region, activation loop, and

ribosome pocket, all of which undergo significant structural rearrangements during the transition

from the inactive to the active conformation. The binding conditions for these thiol-containing

extenders are empirically determined, and the site of modification verified as described for the

non-thiol-containing versions. A set of nine tether extender candidates for EGFR1 is shown

below.
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Sp NH2 NHPh NHPh

I ^Y N. 'N N

K 2 SS NH2

)0-2 NHPh O 0 O
0-2

N NH2 S, 2-NH2

Library ofSulfhvdryl-Containing Fragments

[0220] The assembly of a collection of drug-like fragments or "monophores" that display

a masked sulfhydryl group is a critical component of the tethering screening approach. The

sulfhydryl must be installed such that the fragment can participate in a disulfide exchange

reaction with the cysteine residue on an enzyme or receptor, such as a protein kinase, target. The

monophores fragments should also be broadly representative of recognized and unique drug-like

pharmacophores and fragments thereof. At a minimum, candidate fragments need to satisfy two

primary criteria. First, they must contain a functional group that will permit the installation of a

disulfide linker. Suitable functional groups include a free amine, carboxylate, sulfonyl chloride,

isocyanate, aldehyde, ketone, etc. Second, they should be chosen such that the combination of

two such entities results in a product with drug-like physical properties, including molecular

weight (approximately 500 Da or less) and hydrophobicity (cLog P between -1 and 

[0221] An assortment of different linkers are used to prepare tethering fragments, and

two representative linkers are shown below. The amino linker can be used to react with building

blocks bearing eletrophilic functionality (carboxylates, sulfonylchlorides, isocyanates, etc.) while

the carboxylate linker can be used to react with nucleophiles amines). These tethering

groups are retained as disulfide-containing compounds in the library.

[0222] The monophores library can be derived from commercially available compounds

that satisfy the above criteria. However, many motifs common in biologically active compounds

are rare or absent in commercial sources of chemicals. Therefore, the fragment collection is

preferably supplemented by synthesizing monophores fragments that help fill these gaps. A

typical library can contain 10,000 or more compounds.

[0223] The fragment library is then screened against the thiol-extender modified EGFR1

and Lck catalytic domains. The tethering experiments are performed in the presence of BME

(beta-mercaptoethanol) to facilitate the competitive interchange of disulfides based on the

thermodynamics of affinity. The redox potential in the experimental solutions is set to a level

that stringently screens for compounds that utilize binding energy from hydrophobic and polar



WO 03/081210 PCT/US03/08725

interactions between the monophores and clefts in the surrounding enzyme surface, rather than

the disulfide bond alone.

Identification and Characterization of Hits

[0224] The initial screening conditions for kinase-extender covalent complexes are

determined empirically. Pools containing compounds that covalently modify the extender are

identified by mass spectrometry (MS) analysis. From the deconvoluted MS profile, the

molecular weight of the bound compound can be precisely calculated, and thus its identity in the

pool determined. The discrete compound is then tested alone to determine if it can covalently

modify the kinase-extender complex. Each screen is likely to identiy multiple hits. Hits are

prioritized according to their relative binding affinities and according to their relative preference

for the inactive enzyme conformation. Relative enzyme binding affinities, expressed as a

BMEso, are then determined using a BME titration curve to determine the concentration that

allows 50% modification while using a constant concentration of compound. From this one can

easily rank the compounds, based upon their binding affinities. Relative preference for the

inactive conformation is determined by re-screening lead compounds against the extender-

modified active constructs, EGFR1-KD and Lck-Kd S322C.

[0225] Upon compilation of the confirmed monophores hits, additional valuable

information can be gained from analyzing the structure-activity relationship (SAR) between hit

compounds and their relatives in the monophores library. For example, if several hit molecules

for a particular tyrosine kinase-extender pair fall into a closely related family, one may then go

back to the monophores library and find structurally similar compounds that were not selected in

the initial screen. These relatives are re-screened as discrete compounds to verify their activity

(or inactivity), followed by rank ordering of the entire family in terms of affinity for both the

active and inactive enzyme conformations. From this dataset, one can identify features critical to

activity, and potential sites of modification the alteration of which is expected to improve

affinity.

[0226] In parallel with the SAR studies, the tethered compounds are co-crystallized with

the Lck kinase domain. This entails complete modification of the protein-extender complex by

the compound of interest followed by crystal growth. Alternatively, extender-compound

diaphores lacking the Michael acceptor are synthesized and either soaked into crystals of Lck-

KD or co-crystallized with Lck-KD. X-ray data are collected and programmed by using

commercially available equipments and softwares.
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[0227] The examples described above are set forth solely to assist in the understanding of

the invention, and are not intended to limit the scope of the invention in any way.

[0228] One skilled in the art will readily appreciate that the present invention is well

adapted to carry out the objects and obtain the ends and advantages mentioned, as well as those

inherent therein. The methods and procedures described herein are presently representative of

preferred embodiments and are exemplary and are not intended as limitations on the scope of the

invention. Changes therein and other uses will occur to those skilled in the art which are

encompassed within the spirit of the invention.

[0229] It will be readily apparent to one skilled in the art that varying substitutions and

modifications may be made to the invention disclosed herein without departing from the scope

and spirit of the invention.

[0230] All patents and publications mentioned in the specification are indicative of the

levels of those skilled in the art to which the invention pertains. All patents and publications are

herein incorporated by reference to the same extent as if each individual publication was

specifically and individually indicated to be incorporated by reference.

[0231] The invention illustratively described herein suitably may be practiced in the

absence of any element or elements, limitation or limitations which is not specifically disclosed

herein. The terms and expressions which have been employed are used as terms of description

and not of limitation, and there is no intention that in the use of such terms and expressions

indicates the exclusion of equivalents of the features shown and described or portions thereof. It

is recognized that various modifications are possible within the scope of the invention. Thus, it

should be understood that although the present invention has been specifically disclosed by

preferred embodiments and optional features, modification and variation of the concepts herein

disclosed may be resorted to by those skilled in the art, and that such modifications and

variations are considered to be falling within the scope of the invention, which is limited only by

the following claims.
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In the claims which follow and in the preceding

Sdescription of the invention, except where the context

requires otherwise due to express language or necessary

ND implication, the word "comprise" or variations such as

"comprises" or "comprising" is used in an inclusive sense,

i.e. to specify the presence of the stated features but

not to preclude the presence or addition of further

00 features in various embodiments of the invention.
c,

It is to be understood that, if any prior art

Spublication is referred to herein, such reference does not

constitute an admission that the publication forms a part

of the common general knowledge in the art, in Australia

or any other country.
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IKK-a (1)
IKK-b (1)
IKK-e (1)
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JAK3 (83) PPSeIFSVEDASTQVLLYRIFYFNWFG-LEKCHRFGLRK----------- 

-QUNKi LASAILDLPV LEHLFAQHR
JNK2 
JN K3 
LK 
LYN 
LYN 

MAPK(p38) 
NIK 

PAKI 
PAK2 (1)

PAB PAK3 (1)
PAK4 (1)

PDGFR-a 
PDCFR-b 

PIMI 
SR C 

STKI (FLT3) TEC? TEC 

TGFR1 
TGFR2 

T1 (157)IWKSNGSYFYLDWHEAQDGRFLLQLPNVQPPSSC-----------------------------ASFLGSAFFRLIVRGCGAG

STK1 (FLT) 

TJE2 (164)VIYKNGSFILHSVPRHEVP DILEVHLPHAQPQDAGVYSA----- GNLFTSAFTRLIVRRCEAQ
VGRWDSRRGFIIANA---------------------TYKEIGLLNCEAVNQHLY

VEGFR2 (148) IPCLGSSNLNVSLCAYPEKRFVPDGNRISWDSKKGFTIPSY------------------ MISYACMVFCEAKINDESY

VEGFR3 (156) VPCLVSIPGLNVTLRSQSSVLWPDGQEVVWDDRRGMLVSTP 
YES-- 
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Section 
(321) 1 __330 350 _,36 370 30400

C)AKTI 
96 ~~AKT2 

A K T3 
BIK B-RaT 
B LI< 

C D K 3 
C D K 4 -1

CDK 

EGFR1 (133) KELPIYIRNIQEILGAVRFSNPALCNVESIQWRDIVSSDFLSNMS------------------ MDFQINHLOSCQKCDPSCPN
ERB2 (138) RE!LQLRSLTEILIKGGVLTQRNPQLCYQDTIELWKDIFHKNNQLALT------------------ LIDTNRSRACHPCSPM4CKG
ERB4 (132) QELGLKNLJTEILNGGVYVDQNKFLCYADTIHWQDTVRNPWPSNJT-------------------- LVSTNGSSGCGRCH-KSCTG
E R I R i 
ERK2 

ERKS 

FGFRI (1)--MSW-----------RSPLPQAPWAP VEVESPLVHPGDLLQLRC
FGFR2 WMSWGRFICLVVVTMATLSLARPSFSLVEDTTLEPEEPPTKYQ-------------------- ISQLPEVYVAAPGEX9LEVRC

FGFR3 1GAPACALALCVAVATVAGASSESLGTEQRVVGRAAEVPGP-E-------------------- PGQQEQLVFGSGDAVELSC

0FGFR4 MRLLLALLGVLLSVPGCPPVLSLEASEEVELEPCLAP)SLEQ---------------------- QEQELTVALGQPVRLCC

FY N 
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HCK
iKK-a
IKK-b
IKK-e
JAK1I
JAK2
JAK3
JNK1
JNK2
JNK3
LCK
LYN

MAPK (p38)
NIK

PAK1
PAK2
PAK3
PAK4

PDGFR-a
PDGFR-b

PIM1I
SRC

SRC2 (c-FGR)
STK1 (FLT3)

SYK
TEC

TGFR1
TGFR2

TIE1
TIE2

VEGFR1
VEGFR2
VEGFR3

YES

(238)EFNNKTICDSSVSTHDLKVKYLATLETLTKHYGAEIFETSMLLISSENEMNWFHSNDGGNVLYYEVMVTGNLGIQWRHKP

(239)QFSQCKATARNLKLKYLINLETLQSAFYTEKFEVKEPGSGPSGEE----------------IFATIIITGNGGIQWSRGK

(223)RVAACQADRHSLMAKYIMDLERLDPAGAAETFHVGLPG-ALGGHD----------------GLGLLRVAGDGGIAWTQG-

MGTSHPAFLVLGCLLTGLSLI

(28)QDLPVIKCVLINHKNNDSSVGKSSSYPMVSESPEDLGCALRPQSS-------------------GTVYEAAAVEVDVSAST

(1)

(299)GSQCQEACAPGHFGADCRLQCQCQNGGTCDRFSGCVCPSGWHGVH---------------------CEKSDRIPQILNMASELEF

(295)GLQCNEACHPGFYGPDCKLRCSCNNGEMCDRFQGCLCSPGWQGLQ-----------------CER-EGIPRMTPKIVDLPD

(295) !VLKINNVESRDKGLYTCRVKSGSSFQSFNTSVHVYEKGFISVKH------------------RKQPVQTTAGRRSYRLSM
(290)STLTIDGVTRSDQGLYTCAASSGLMTKKNSTFVRVHEKPFVAFGS-----------------GMESLVEATVG-ERVRIPA

(293)SILTIHNVSQHDLGSYVCKANNGIQRFRESTEVTVHENPFISVEW----------------LKGPILEATAGDELVKLPV
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If~ Section 6
(401) j 09 420 440 4460 470 480

A-Raf 

AKTI (1)
AKT 
B-Raf (1)----------MAA------------LSGGGGGGAEPGQALFN3DMEPEAGAGRPAASSAADPAIPEEVWNIKQMIKLTQEH

E LK 
BTK 

C -R af (1 
CDK1 (1)
CDK2 (1)
CDK3 (1)
CDK4 (1)

CDK6 (1)
CDK7 (1)
CDK8 (1)
CDK9 (1)

CSK (1)
EGFR1 (197) GSCWGAGEENCQ-------------KLTKIICAQQCSGRCRGKSPSDCCHNQCAAGCTGPRESDCLVCRKFRDEATCKDTC
ERB2 (202) SRCWGESSEDCQ-------------SLTRTVCAGGCA-RCK-PLPTDCCHEQCAAGCTGPKHSDCLACLHFNHSGICELHiC
ERB4 (196) TLTRTVCAEQCDGCYGPYVSDCCHRECAGGCSGPKDTDCFACMNFNDSGACVTQC
ERKI (1)
ERK2 
ERK3 (1)
ERK4 (1)

(1)
ERK6 (1)
FAKI (1)

FGFRI (56) R7VEVQDSVPADSCLYACV
FGFR2 (63) LLKD- AAVISWTKDGVHLGPNNRTVLI -GEYLQTKGATPRDSGLYACT
FGFR3 (62) 
FGFR4 (58) URAE----------------------------------RGGHWYKEGSRLAPAGRVRGW---RGRLEIASFLPEDAGRYLCL

FYN (1)
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HCK
IKK-a
IKK-b
IKK-e
JAMI
JAK2
JAK3
JNK1
JNK2
JNK3
LCK
LYN

MAPK (p38)
NIK

PAKI
PAK2
PAK3
PAK4

PDGFR-a
PDGFR-b

PIMI
SRC

SRC2 (c-FGR)
STK1 (FLT3)

SYK
TEC

TGFR1
TGFR2

TIE1
TIE2

VEGFR1
VEGFR2
VEGFR3

YES

(318)NVVSVEKEKNKLKRKKLENKDKKDEEKNKIREEWNNFSFFPE ITIVIKESVVSINKQDNKKMELKSSHEEALSFVSLV
(303)HKESETLTEQDL-------------QLYCDFPNJIIDVKQANQEG-SNESRVVTIHKQDGKNLEISLSSLREALSFVSLI
(285)----------EQEVL--------------QPFCDFPIVDISIKQAPRVGPAGEHRLVTVTRTDNQILEAE 

FPLPEALSFVALV

(1)
(1)

(22)LCQLSLPILPNENEI -VQLNSSFSLRCFGESEVSWQYPMSEEESVERNE: SGFVTNESSAAATGLTC
(22) LLLLEPTSQGLVVT PGELVLNVSSTFVLTCSGSA PVWRMQPPEAADTFSLLNTODGYC

LQVLVDAPGNISCLWV FKHSSLNCQPHFDLQNRGVVSVTKTTAEL7QETYIFVINLYL

MNFNTILEEILIKRSQQKKKTSPLNYKERLFTS

(363) NLETMP---RTN CAAAGNPFPVRGSIELRKPDGTVLLSTKAIVPKTEVRLADGWC
(358) HIEVNSGKFNPI CKA SGWPLPTN EEMTLVKPDGTVLHEIRNEENN

(359)KVKAFP SPEIVWLKDGSPATLKSARYLVHGYSLII'KDVTTEDAGYI
(353) KYLQGYSP 
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Consensus (401)
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Section 7

(481) 481 510 1530 ;540 1550 560
A-Raf 
AKT1 

SAKT3 

B-Raf (60) IEALLDKFGGEHNPPSIYLEAYEEYTSKLDALQQREQQLLESLGNGTDFSVSSSASMDTVTSS SSSSLSVLPSSLSV

BLK 
BTK (36) KL YYEYDFERGRRGSKKGSIDVEKITCVETVVPEKNPPERQIPRRGEESSEMEQISIIERF- PYPFQVVYDEG PLY

C-Raf MEHTQGAWKTTSNFGFKDAVFDG SSCIS P TIVQQFGY

CDKI 
CDK2 
CDK3 
CDK4 

CDKff 
CDK7 
CDK8 
CDK9 

CSK 
EGFR1 (265) PLMLYNPTTYQMDVNPEGKYSFGATCVKKCPRNYVVTDHGSCVRACGADSYEMEED-VRKC -KKCEGPCRKVCNGI
ERB2 (259) PALVTYNTDTFESMPNPECRYTFGASCVTACPYNYLSTDVGSCTLVCPLHNQEVTAEDGTQRC-- -EKCSKPCARVCYGL

ERB4 (263) PQTFVYNPTTFQLEHNFNAKYTYGAFCVKKCPHNFVVDSS-SCVRACPSSKMEVEENG-IKMC- -KPCTDICPKAC DGI

ERKI 
ERK2 

ERK3 
ERK4 

ERK6 
FAKI NAAAYLD PNLNHTPNSSTKTHLGTGME RSPGAMERVLKVFH

FGFR1 (103) TSSPSGSDTTYFSVNVSDALPSSEDDDDDDDSS SEEKETDNTKPNRMPVAPYWTSPE KMEKKLHAVPAAKT

FGFR2 (109) ASRTVDSETWYFMVNVTDAISSGDDEDDTDGAE------ -DFVSENSNNKR----- -APYWTNTE KMEKRLHAVPAANT

FGFR3 (111) QRLTQR-VLCHFSVRVTDAPSSGDDEDGEDEAE------ APYWTRPE RMDKKLLAVPAANT

FGFR4 (103) ARGSMIVLQNLTLITGDSLTSSNDDEDPKSHRD------- PSNRHSYP------- QQAPYWTHPQ RMEKKLHAVPAGNT

FYN 
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HCK
IKK-a
IKK-b
IKK-e
JAK
JAK2
JAK3
JNK1
JNK2
JNK3
LCK
LYN

MARK (p3 8

NIK
PAKI
PAK2
PAK3
PAK4

PDGFR-o
PDGFR-b

PIMI
SRC

SRC2 (c-FGR)
STKI (FLT3)

SYK
TEC

TGFRI
TGFR2

TIE1
TIE2

VEGFRI
VEGFR2
VEGFR3

YES

(398)DGYFRLTADAHHYLCTDVAPPLIVHNI QNCHGPICTEYAINKLRQEGSEEGMYVLRWSCTDF--- -DNILTVTCFEKSE

(370)DGYYRLTADAHHYLCKEVAPPAVLENIQSNCHGPISMDFAISKLKKAGNQTGLYVLRCSPKDF---NKYFLTFAVERENV

(346)DGYFRLTTDSQHFFCKEVAPPRLLEEVAEQCHCPITLDFAINKLKTCCSRPGSYVLRRSPQDF---DSFLLTVCVQNPLG

NFGKKKKKTET

(102)YNHTQTEENELEGRHTYIYVPDIDVAFVPLGMTDYJVIVEDDDSAITPCRTTDPETPVTLHNS-EGVVPASYDSRQGFNG

(102) HNDSRGLETDERKRLYIFVPDPTVGFLPNDAEELFIFLTEITEITIPCRVTDPQLVVTLHEKKGDVALPVPYDHQRCFSG

(170)RPYFRKMENQDALVCISESVPEPIVEWVLCDSGESCKEESPAVVKKEEKVLNELFGTDIRCC---ARNELGRECTRLFT

(37)MLTYYEGRAEKKYR---KGFIDVSKIKCVEIVKNDDG-----VIPCQN--------------------KYPFQVVHDANTLY

(428)VSTSGGQDSRRFKVNVKVPPVPLAAPRLLTKQSRQLVVSPLVS-FSGDGPISTVRLHYRPQDS---THDWSTIVVDPSEN

(426)VNTVAG[EKFNISVKVLPKPLNAPNVIDTGHNFAVINISSEPYFGDGPIKSKKLLYKPVNH---YEAWQHIQVTN-EI

(408)LGIKQSRLFKNLTATLIVNVKPQIYEKSVSSLP-------------------S----PPLYPLGS---RQVLTCTVYGIPRP

(400)LTNPISKEKQSHVVSLVVYVPPQIGEKSLISPVD---SYQYGTTQTLTCTVYAI PPPHHIHWY--- WQbEECANEPSQA
(401)LWNSAAGLRRNISLELVVNVPPQIHEKEASSPS- IYSRHSRQALTCTAYGVPLPLSIQWH WRWTPCKMFAQRS
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Section 8

(561) 56158 _590 '600 _10 620 630 640
A-Raf EPPRGPPANAEPSRAV-V GTVKVYLPNKQRTVVTVRDGSVYDSLDKALKVRNQDCCVVYRLIKGRKTVTA

AKTI 
AKT2 
AKT3 
B-Raf (137) FQNPTDVARSNPKSPQK------PIVRVFLPNKQRTVVPARCGVTVRDSLKKALMMRGLIPECCAVYRQDEK KPIG
BLK GLV-SSKKPDKEKPIKEKDKGQWSPLKVSAQDKDAPPLPPLV 
BTK (113) VFSPTEELRKRWIHQLK NVTRYNSDLVQKYHPCFWIDGQYLCCSQTAKNAMGCQLLENRNGSLKPGSSHRKTKKP

C-Raf (39) QRRASDDGKLTDPSKTS----- NTIRVFLPNKQRTVVNVRNGMSLHDCLMKALKVRGLQPECCAVFRLLHEHKGKKARLD

CDKI 

GDK2 

CDK3 

CDK4 

CDK7 

CDK7 
CDK8 
CDK9 (1)

CSK 
EGFR1 (341) GIGEFKDSLSI NATN:K HFKNCTSISGrJLHILPVAFRGDSFTHTPPLDPQELDILKTVKEITGFLLIQAWPENRT

ERB2 (346) GMEHLREVRAVTSANIQ-------EFAGCKKIFGSLAFLPESFDGDPASNTAPLQPEQLQVFETLEEITGYLYISAWPDSLP
ERB4 (338) GTGSLMSAQTVDSSNID------KFINCTKINGNLIFLVTGIHGDPYNAIEAIDPEKLNVFRTVREITFLNIQSWPPNT
ERKI 

ERK2 (1)
ERK3 
ERK4 

(1)

ERK6 
FAKI (42) YFESNSEPTTWASTI RHGDATDVRGIIQKIVDSHKVKHVACYGFRLSHLRSEEVHWLHVDMGVS SVREKYELAHPPEEWK

FGFRI (174) VKFKCP SSGTPNP TLRWLKNGKE--FKPDHRIGGYVRYATWSIIMDSVVPSDKGNYT.CIVEN3YGSINHT

FGFR2 (175) VKFRCP AGGNPMP-------TMRWLKNGKE--FKQEHRIGGYKVRNQHWSLIMESVVPSDKGNYTCVVENEYGSINHT

o FGFR3 (172) VRFRCP----AAGNPTP-----SISWLKNGRE--FRGEHRIcGGTKLRHQQWSLVMESVVPSDRNYTCVVENKFGIRQ
FGFR4 (168) VKFRCP----AAGNPTP-----TRWLKDGQA--FHGENRIGOTRLRHiQHWSLVMESVVPSDRGTYTCLVENAVCSIRYN

FYN GCVQCKDKEAT--(------LTEERDGSLNQSS--GYRYGTDPTPQHYPSFGVTSIPNYNNFHAAGGQG LTV
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HCf(
IKK-a
IKK-b
IKK-e
JAKI
JAK2
JAK3
JNKI
JNK2
JNK3
LCK
LYN

MAPK (p38

NIK
PAKI
PAK2
PAK3
PAK4

PDGFR-a
PDGFR-b

PIMI
SRC

SRC2 (c-FGR)
STKI (FLT3)

SYK
TEC

TGFRI
TGFR2

TIEl
TIE2

VEGFRl
VEGFR2
VEGFR3

YES

(1),----1GGRSSCRDPGCP------ RDEERAPRMGSKKSKFLQVGGNTFSKTETSASPHCPVYVPDPTSTIKPGPNS-------

(475) QVQCAQKQFKNFQIEVQ2KCRYStA4GSDRSFPSLTGDLMSHLKKQILRTDNISFMLKRCCQPKPREISNLLVATKKAQEWQP
(447)'-IEYKHCLITKNENEEYN LSGTKKNFSSLKDLLNCYQMETVRSDNIIPQFTKCCPPKPKDKSNLLVFRTNGVSDVP

(423) PDYKGCLIRRSPTGTFL LVGLSRPHSSLRELLATCWDGGLHVDGVAVTLTSCCIPRPKEKSNLIVVQRGHSPPTS

CCSPDWYEIVECYIPDKTLRGE

SKGKDSLSDDGVDLKTQPVRNTERTIYVRDPTSNKQQRPVP--------

MEMACPGAPGSAVGQQKELPKPKEKTPPLGKKQS SVYKLEAVEKSPVFCGKWEITJNDVITKGTAKEUSEAG2YAAISIIAQ

MSNNGLDI-------- QDKPPAPPMRNTSTMIGVGSKDAGTLNHGSK-------- PLPPNPEEKKKKDRFYRS4LP

EDKPPAPPVRMSSTIFSTGGKDPL.SANHSLK-------- PLPSVPEEKKP-RHKIISIFS

EEKPPAPPLRMNS------NNRDOSALNHSSK-------- PLPMAFEEKNK-KARLRSIFP

(12) SAPSWFEHRVHTGFDQH------ EQKFTGLPRQWQSLIEESARRPKPLVDPACTTSIQPGAPKTIVRGSKGAKDGALTLLL

(12) SGPSNEHRVHiTGFDFQ-----EQKFTGLPQQWHSLLADTANRPKMVDPCIPIQLAPKTIVRGNKPCKETSINGLL
(181) YFTVGPYICEATVKGKKFQTIPFNVYALKATSELDLEMEALKTVYKSU1ETFVVTCAVFNNEVVDLQWTYPGEVIGKGITM

(182) IFEDRSYICKTTIGDRBVDSDAYYVYRLQVS SINVSVNAVQTVV'RQGENITLNCIVIGNEVVWFEWTYPRKESGRLVEPV

GSNKSKPKDASQRR------RSLEPAENVHCAG--GGAF~PASQTPSKPASADGHRGPSAAFAPAAAEPK---------- L

(1)---MGCVFCKKLEP.VATA------ KEDAGLEGDFRSYGAADHYaPDPTKARPASSFAHIPNYSNFSSQAINPG---------- F

(247) !DLNQTPQTTL PQLFLKVGE1ThWIRCKAVHVN1HGFGLTWELENKALEEGNYFEMSTYSNRTMTRTIFAFVS SVARNDTG

(13) LPFFFGNITREEAEDYL------VQGGMSDGLYLLRQSRNYLGGFALSVAHGRKAHHYTIERELNGTYAIAGGRTHASPAD
(91) TPAPSPQSRDLWVKKLK------EEIKNNNNIMIKYHPKFWTDGSYQCCRQTEKLAPGCEKYNL~FES KA

(1 
(1 

(504) VTLMNLRPKTCYSVRVQ------ LSRPGEGGEGAWGPPTLM~TTDCPEPLLQPWLEGWHVEGTDRLRVSWSLPLVPGPLVGD

(502) VTLNYLEPRTEYELCVQ------LVRRGEGGE---GHPgPVRRFTTASIGLPPPRGTJNLLPKSQTTLNLTWQPIFPSSEDD

(464) TITWLWHPCHHNHSKER------ YDFCTENEESFTLDPSSNLGNRIESISQRMTVIEGTNKTVSTLVVADSQTPCIYSCRA

(474) VSVTN---- PYPCEEWR-----SVEDFQGGNK--IEVNKNQFALIEGKNKTIVSTLVIQAANVSALYKCEAVNKVGRGERV
(474) LRRRQQQDLMPQCRDWR------ AVTTQDAVNP--TESLDTWTEFVEGKINKTVSKLVIQNANVSAMYKCVVSNKVGQDERL

MyGCIKSKENKSPAIK------ YRPENT1PEPVSTS--VSHYGAEPTTVS PCPSSSAKGTAVNFSSLSMTPFGGSSG-VTP
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wif

LPFFYGSISRAEAEEHL---KLAGMADGLFLLRQCLRSLGCYVLSLVHDVRFHHFPIERQLNGTYAIAGGKAHCGPAE
Conisensus (561)
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Section 9

(641) 670 680 0 700 710 720

A-Raf (74) WDTAT APLDGEELVEVLEDVPLTM{NFVR-------KTFFSLAFCDFCLKFLFHGFRCQTCG YKFHQHCSSKVPTV
AKT1 
AKT2 MNEVSVI---KE 
AKT3 MSDVTIV KEGWVQ 
B-Raf (209) WDTDISWLTGEELHVEVLENVPLTTHNFVR------- -KTFFTLAFCDFCRKLLFQGFRCQTCG YKFHQRCSTEVPLM

BLK (42) VFNHL TPEP--PDEHL--------DEDKH-FVVALYDYTAMNDRDLQMLKG---EKLQVLKGTGDWW
BTK (188) L PPL T-PEEDQILKKPLPPEPAAAPVS TSELKKVVALYDYMPMNANDLQLRKG DEYFILEESNLPWW

C-Raf (114) WNTDAASLIGEFLQVD LDHVPLTPHNFAR------- -KTFLKLAFCDICQKFLLNGFRCQTCG YKFHEHCSTKVPTM
CDK1 
GDK2 
CDK3 
CDK4 

CDK6 
CDK7 
CDK8 
CD9 
CSK MSAI WPSGTECIAKYNFHGTAEQDLPFCKG DVLTIVAVTKDPNW

EGFRI (416) DLH------AFENLEIIRGRTKQHGQFSLAV--------VSLNITSLGLRSLKEISDGDVIIS GNKNLCYANTINWK
ERB2 (421) DLS- VFQNLQVIRGRILHNGAYSLTL--------QGLGISWLGLRSLRELGSGLALIH------HNTHLCFVHTVPWD
ERB4 (413) DFS VFSNLVTIGGRVLYSGLSLLIL KQQGITSLQFQSLKEISAGNLYIT DNSNLCYYHTINWT
ERKI 
ERK2 
ERK3 
ERK4 

ERK6 
FAKI (122) YELRILRYLPKGFLNQFTEDKPTLNFFYQQV--------- KSDYMLEIADQVDQEIALKLGCLETRRSYWEMRGNALEKKSNY

FGFR1 (243) YQL-------DVVERSPHRPILQAGL -ALGSNVEFMCKVYSDPQPHIQWLKIII---EV----- -NCSKI

FGFR2 (244) YHL-------DVVERSPHRPILQAGLPANAST--------VVGGDVEFVCKVYSDAQPHIQWIKHV---EK-------NGSKY
o FGFR3 (241) YTL DVLERSPHRPILQAGLPANQTA------- VLGSDVEFHCKVYSDAQPHIQWLKHV -NGSKV

FGFR4 (237) YLL DVLERSPHRPILQAGLPANTTA------- VVGSDVELLCKVYSDAQPHIQWLKHI VI NGSOF

FYN (63) FGG-----VNSSS------HTGTLRTRG TGTVTLFVALYDYARTEDDLSFHKG EKQILNSSEGDWW
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HCK
IKK-a
IKK-b
IKK-e
JAKI
JAK2
JAK3
JNKI
iNK12
JN K3

LOK
LYN

MAPK (p38)
NIK

PAMI
PAK2
PAK3
PAK4

PDGFR-a
PDGFR-b

PIM 1
SRC

SRC2 (c-FGR)
STK1 (FLT3)

SYK
TEC

TGFRI
TGFR2

TIEl
TI E2

VEGFRI
VEGFR2
VEGFR3

YES

TPG IREA GSEDIIVVALYDYEAIHHiEDLSFQKG DQMVVL~EES-GEWW

(1 
(555)Y MSQLSFDRILKKDTJVQGEHL-------- GRGTRTHIYSGTLMDYKDDEGSEEKKIKVIL-KVLDPSHRDIS
(522) TSPTLQRPTHM~NQMVFHKIRNEDLIFNESL--------CGQGTFTKIFKGVRREVCDYGQLHETE VLLKVLDKAHRNYS

(498) SLVQPQSQYQIJSQMTFHKIPADSLEWEENL-------- GHGSFTKIYRGCRHEVVDG-EARKTE- VLLKVMDAKHKNCM

VTYEGSNPPAS-------- PLQDNLVIALHSYEPSHDCDLGFEKG EQLRILEQS-GE-WW

(46) LPGQRFQTKDP-------- EEQGDIVVALYPYDCIHPDDLSFKKG EKMKVLEEH-GIWW

(1 
(84) AECENSQEFSPTFSERIFIAGSKQYSQSESLDQIPNNVAHATEGKMARVCWKGKRRSKARKKRKKKS SKSLAHAGVALAK
(61) G,--DKTNKKKEKERPEIESLPSDPEHTTEHVG------------------------- FDAVTGEFTGM PEQWAR 

(59) G-TEKGSKKKEKERPEIESPPSDFEHTIEHVG------------------------- FDAVTGEFTGM 

(54) GGGDKTNKKKEKERPEISLPSDFEHTIHVG-------------------------- FDAVTGEFTGI 
(87) DEFENMSVTRSNSLRRDSPPPPARARQENG------------------------ MPEEPATTARGG 
(87) EDFDNISVTRSNSLRKESPPTPDQCASSHC PGHAEENGFITFSQYSSESDTTADYT- TEKYRE{SLYGDD,

(261) LEEI KVPSIKLVYTLTVPEATVKDSGDYECAARQATREVKENKKVTT SVHEKGFITKPTFSQLEAVNLHEVKHFVVEVR
(262) TDFLLDMPYHIRSILHI PSAELEDSGTYTCNVTESVNDHQDEKAINITVVESGYVRLLGEVGTLQFAELHRSRTLVJFE

(63) TVTSPQRAGPL-------- AGGVTTFVALYDYESRTETDLSFKKG ERLQIVNNTEGDWW

(66) GIGVTLFIALYDYEARTEDDLTFTKG- EKFHILNNTEGDWW
(327) YYTCSSSKHPSQSALVTIVGKGFINATNSSEDYEIDQYEBEFCFSVRFKAYPQIRCTWTFSRKSFPCEQKGLDNGYSISKF
(88) GLVCLLKKPFNRPQGVQPKTGPFEDL KENLIREYVKQTWN

(157) LPP------APETK'----KRRPPPPIPLEEE-------- DNSEEIVVAMYDFQAAEGHDLRLERG QEYLILEKNDVHWW

MGRCLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFS
(579) GFL------LRLWDGTRGQ-ERRENVSSPQA-------- RTALLTGLTPGTHYQLDVQLYHCTLL---GPASPPAHVLLPPS
(574) EVERRSVQKS-DQQNIKVPGNL-------- TSVLLNNLHPREQYVVRARVNTKAQC- EWSEDLTAWTLSDI

(539) FNKIGTVERNTKFYVTDVPNGFHVSLEKNP-------- AEGEDLKLSCVVNKFLYRDITWILLR TVNNRTMHHSISKQ

(543) HVTRGPE------- ITLQPDI4QP-------- TEQESVSLWCTADRSTFENLTWYKLG POPLPIHVGELPTUP

(547)-.YF------YVTTIPDG,---FTIESKPSEEL-------- LEGQPVLLSCQADSYKYBHLRWYRLN-- -LSTLHDAHGNPLLL
(71) SVVPSSYPAGL-------- TGGVTTFVALYDYEARTTEDLSFKKG--- -ERFQIINNTEGDWW
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(83) LCE PD----------NRPNRSLPPVFC DAVDVQW

Consensus (641).
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00 Section 
m

(721) 721 ;j40 7150 ;760 770 78U 790 800
A-Raf (144) CVDMSTNRQQFYHSVQDSG GSRQHEAPSN RPLNEILTPQGP
AT 

SAKT2 (14) KG
AI T3 (14) 

B-Raf (279) cVNYDQLDLLFVSKFFEHHPIP------------- QEEASLAETALTSGSS--PS--------------APASDSIGPQIL
BLK (95) ARSLVTGREGYVPSNFVA- RVESLEMERWFFRS-----------------------QGRKEAERQLL
BTK (253) .ARDK-NGQEGYIPSNYVT----------------AEDSIEMYEWYSKH MTRSQAEQLLK

C-Raf (184) CVDWSNIRQLLLFPNSTIGDS GVPALPSTM----------------------RRMRESVSRMPV

CDK2 
DK3 

CDK4 

CDK6 
CDKY 
CDK8 
GDK9 

CSK (48) YKAKNKVGREGIIANYVQKREG-----------VKAGTKLSLMPWFHGKITR---------------------EQAERLL

EGFR1 (479) KLFGSGQKTKTSNRGENSC--------------KATGQVCHALCSPEG------------------- CWGPEPRDCVS

ERB2 (404) QLFRPHQALLTANRPEDEC-------------------VGECLACHQLCARGH--------------------CWGPGPTQCVN
ERB4 (476) TLFSTINQRIVIRDNRKAENC--------------------TAEGMVCNHLCSSDG- CWGPGPDQCLS

ERKI 
ERK2 
ERK3 

ERM2 LL~ ARD-- 
ERK4 TFTNRVRNKEC-------AG
ERKS (1)

ERK6 

FAKI (195) EVLEKDVCTLKRFFPKSLLDSVKAKTLRKLIQQFRQFANLNESILKFFELSPVYRFDKECFKCALSSWIISVELA.T
FGFRI (301) CPDNLPYVQILKTAGVNTTDK---E1EVL------- HLRNVSFEDAYTC---------------------LAGNSTGLSHH

FGFR2 (302) PDGLPYLKVLKAAVNTTDK IEVL-------YIRNVTFEDAGEYTC---------------------LAGNSGISFH
o ERKB LAGNS----GFSHH-

0 FGFR3 (299) GPDGTPYVTVLKTAGANTTDK ELEVL------SLHNVTFEDAEYTC------------
FGFR4 (295) GADGFPYVQVLKTADIN S EVEVL-----YLRNVSAEDAUEYTC LAGNSIGLSYQ

FYN (120) EARSLTTGETGYIPSNYVA----------------PVDSTQAEEWYFK- LGRKDAERQLL
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HCK
IKK-a
IKK-b
IKK-e
JAK
JAK2
JAK3
JNK1
JNK2
JNK3

LCK
LYN

MAPK (p38)
NIK

PAK
PAK2
PAK3
PAK4

PDGFR-a
PDGFR-b

PIMI
SRC

SRC2 (c-FGR)
STK1 (FLT3)

SYK
TEC

TGFRI
TGFR2

TIEl
TIE2

VEGFRl
VEGFR2
VEGFR3

YES

(116)KARSLATRKEGYIPSNYVA----------------- RVDSLETEEWFFKG---------------------ISRKDAERQLL

(621) LAFFEAASMMRQVSHHIVyLYGVCVRDVEN TMFFVGPLLMHKDVTPKFVKQAALYEDDV
(592)ESFFEAASMMSKLSHKHLVLNYGVCVCGDENI--VQEFVKFGSLDTYLKKNKNCINILWKLEVAKQLAWAMHFLENLI

(567)ESFLEAASLMSQVSYRHLVLLHGVCMAGDS-TMVQEFVHLGAIDMYLRKRGHLVPASWKLQVVKQLAYALNYEK'P
(1)

(9)KAQLTTGQEGFIFNFVYI--------------VFPFVEGPLDLFRKD-------------------LSRKDAERQLL

(100)KAKSLLTKKEGFIPSNYVA TETEEFFK--- TRDERL

(64) ELPRTPEQETIVQEDELVLLHVVCMGDTMQTKPKEV LGTMLFKGGHLPAWKLVKLIYALQLNKL.H
(106) SQKP 
(105) LLQTSNITK LEQKKN 
(101) 
(135) 

(157)DPYYRGHAAKQNGHVMESCTVQEEAPYEVKPLKSDFARQFTPLKEPLQLPASEYSDLKWEYQRASSSSPLDYSQQFK

YPPPRISLKNNLTLIENLTEITTDVEKIQEIRYRSKLKLIRAKEEDSGHYTIVAQNEDASYFLTVSID
(342)AYPPPTVLWFKDNRTLGDSSAGEALSTRNVSETR---ELTLVRVKVAQSNYTMRAFH 

EDAEV QLSFQLQINVPVRV

(116) EARSLSSGKTGCI-PSNYVA PVDSIQAEEWYFGK GDARL
(407) CNHKHQPGEYIFHAENDDAQFTMFTLNIRRKPQVLAEA 

PPWWK
(138) LQGQALEQAIISQKPQLEKLI ATTAH K P F G S E S Q V
(218) RARDK-YG NEGIPSNYVTG K KSNNLDYWCN---------- NSAQL

(27)LLPGATALQCFCHLC 

(643) ppAPRHLKAQA EV ,----GDLWIDVRP
(638)LPPQENIKYSNITH SAVISWTILDGYSIR--Q--AESASQASCFSDQG 

PEDQHVDVKIK

(602)VCKNLDTLWKLNATMFSNSTN---DILIM-----ELKNASLQDQGDYVC-------------------LAQDRKTKKRH

(609)DCKNVHLFATPLAASLEEVAPGARHATLSL-----SIPRVAPEHEGHYVC-------------------EVQDRRSHDKH

(130)EARSTATGKNCY:PSNYVA--------------------PADSIQAEEWYFGK----------------------MGRKDAERLLL
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(133) LEGEALEQATISQAPQVEKLI---------------- LTREEAERKLY

Consensus (721)
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Section -11
(Rl) RO1L---- 830 84O 860 870 880

A-Raf (186) PRTQHCDPEHFPFPAPANAP LQRIRST--STPNVHMVSTTAPMDSNLIQLTGQSFSTDAACSRGGSDGT
AKTI (18) YIKTWRPRYFLL-{NDOTFIGYKERPQDVDQREAPLNNFSVAQCQLMKTERPRPNT
AKT2 (18)-------------YIKTWRPRYFLLKSDGSFIGYKERPEAPDQTLPPLNNFSVAECQLKTERPRPNI
AKT3 (18)-------------------------------YIKNWRPRYFLLKTDGSFIGYKEKDVDLYPLNNFSVAKCQLM
B-Raf (331) TSPSPSKSIPIPQPFRPADEDHR NQFGQRDRSS--SAPUVHINTIEPVNI DDLIRDQGFRGDGGSTTGLSATPPA
BLK (139) APINKAGSFLTRESETNKGA-----------FSLSVKDVT--TQGE LIKHYKIRCLDEG-GYYISPRITFPSLQALVQHYS
BTK (297) QEG-KEOGFIVRDS-SKAG--------YTVSVFAKSTGDPQGVIRHYVVCSTPQS-QYYLAEKHLFSTTPELTNYHQ

0-Raf (227) S-SQHRYSTPHAFTFNTSSPSSE-----GSLSQRQR3T--STPNVH1VSTTLPVDSRMIEDAIRSHSESASPSALSSSPN
CDKI 
CDK2 
CDK3 (1)
CDK4 

CDK6 
CDK7 (1)
CDK8 
CDK9 
GSK (97) YPP-ETGLFLVRES1NYP---------DYTLCVSCDGKVEHYRIMYHASKLS----------- IDEEVYFENLMQLV-IYT-

EGFR1 (526) CRNVSRGRECVDKCNLLEGEPREFVENSECIQCHPECLPQAM-NITCTGR(GPDNCIQCAHYIDGPHCVKTCPAGVNGEN
ERB2 (531) CSQFLRGQECVEECRVLQGLPREYVNARHCLPCHPECQPQNG-SVTCFGPEADQCVACAHYKDPPFCVARCPSGVKPDLS
ERB4 (523) CRRFSRGRTCIESCNLYDGEFREFENGSICVECDPQCEKMEDGLLTCHGPGPDNCTKCSHFKDCPNCVEKCPD
ERKI 
ERK2 
ERK3 
ERK4 

FAKi (275) GPEEGISYLTDKGCNPrHLADFTQVQTIQYSNSEDKDRKGMLQLKIAGAPEPLTVTAPSLTIAENNADLIDGYCRLV
FGFRI (353) SAWLTVLEALEERPAVMTS-PLYLEIIIYCTGAFLISCMV8VIVYKISGTIKS--------- 

DFHSQMAVHKLAKSIPLFGFR2 (354) SAWLTVLPAPGREKEITAS PDYLEIAIYCI GVFLIACMVVTVILCRMKNTTKKP-----------DFSSQPAVHKLTKRIPL
FGFR3 (351) SAWLVVLPAEEELVEADEAGSVYAGILSYGVGFFLFJILVVAAVTLCRLRSRPKK------------- 

GLGSPTVHKISR-FPLo FGFR4 (345) SAWLTVLPEEDPTWTAAAPEARYTDIILYASGSLALAVLLLLAGLYRGQALHGR---------HPRPPATVQKLSR-FPL
FYN (164) SFGNPRGTFLIRESETTKGA--------YSLSIRDWDD-MKGDHVKHYKIRKLDNG--GYYITTRAQFETLQQLVQHYS
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HOK
IKK-a
IKK-b
IKK-e
JAKI
JAK2
JAM3
JNKI
JNK2
JNK3

LCK
LYN

MAPK (p38

NIK
PAKi
PAK2
PAK3
PAK4

PDGFR-a
PDGFR-b

PIMI
SRC

SRC2 (c-FGR)
STMl (FLT3)

SYK
TEC

TGFR1
TGFR2

TIEI
TIE2

VEGFR1
VEGFR2
VEGFR3

YES

(160) APGNMLGSPI4IRDSETTKGS--------- YSLSVRDYDP-RQGDTVKHYKIRTLDNG--GFYISPRSTFSTLQELVDHYK-

(701) GNVCTKNLLLAREGIDSECG-PFIKLSDPGIPITVLSRQECIERIPWIAPECVEDSKNLSVAADKWSFGTTLWEICYNGE
(672) GNVCAKNqILLIREEDRKTGNPPFIKLSDPGISITVLPKDIJQERI PWVPPECIENPKNLNLATDKWSFGTTLWEICSCGD
(646) GNVSARKVLLAREGADGS- -PPFIKLSDPGVSPAVLSLEMLTDRIPWVAPECLREAQTLSLEADKWGFGATVWEVFSGVT

(142) APGNTHGSFLIRESESTAGS---------- FSLSVRDFDQ-NQGEVVKHYKIRNLDNG--GFYISPRITFPGLHIELVRH YT-
(144).IPGNSAGAFLIRESETLKCS---------- FSLSVRDFDP-VHGDVIKH-YKIRSLDNG--GYYESPRITFPCISDMIKHYQ-

(244) HPQDGGPLPLPTHPFPYSRLPHPFPFHPLQPWKPHPLESFLGKLACVDSQKPLPDPHLSKLACVDSPKPLPGPHLEPSCL
QAVLDVLEPYNSKKTSNSQKYMSFT--DKSAEDYNSSNALNVKAVSE' pAV
QAVLDVLKFYDSN--TVKQKYLSFTP--PEKDGLPSGTPALNAKGTEAPAV
QAVLDVLKFYDSKETVNNQKYMSF'TSGDKSAHGYIAAHPSSTKTASEPPLA
EKRPKSSREGSGGPQESSRDKRPLSGPDVGTPQPAG.LASGAKLAAGRPFNTY

(237) SRTAGTSCCSKE9LAYSSEWGPSLDDYDRRPKSSYLNQTSPQPTMRQRSRSGSCLQEPM4PFGASAFKTHPQCHSYNSY
(421) VDDHHGSTGGQTVRCTAEGT PLPDIEWMI CKDIKKCNNETSWTILA2NVSNI ITEIHSRDRSTVEGRVTFAKVEETIAVR
(422) LSESHPDSGEQTVRCR-GRGMPQPNIIWSACRDLKRCPRELPPTLLCNSSEEESQLETNVTYWEEEQEFEVVSTLRLQH{VD

(166) NAENPRGTFLVRESETTKGA--------- YCL SVSDFDN-AKGLNVKHYKIRKLDSG--GFYITSRTQFNSJQQLVAYYS-
(160) SPGDNPQGAFLItRESETTKGA--------- YSLSIRDWDQ-TRGDEVKHYKIERKLDMG--GYYITTRVQFNSVQELVQHYM-
(468) SDKSPNCTEEITEGVWNRKANRKVFGQWVSSSTLNSEAT{GFLVKCCAYNSqTGCTSCT-TTLLN\SPGPFPFIQDNISFYAT
(184) IOSKTNGKFLIRAR-DNNGS---------- YALCLTJHEGK------- VLHYRIDKDKTG--KLSIPEGKKFDTLWQLVEHYS-
(263) SED-KEGGFXVRDS- YTVSLYTKFGGEGSSGF~RHYHIKETTTSPKKYYLAEKHAFGSIPEIIEYHK-
(51) DGLCFVSVTETTDKVIHNSMCIAEIDLIPRDRPE'VCAPSSKTGSVTTTYCCNQDHCNKIELPTTVKSSPGLGPVELAAVT
(88) WRKNDENITLBTVCHDPKLPYHDFTLEDAAS PKCTMKEKKKPGETFFMCSCSSDECNDNIFSEYNTSNPDLJLVTFQV

(699) EETSTIIRGLNASTRYLFRYRAS IQGLGDWSNTVEESTLGNGLQAEGPVQESRAAEEGLDQQLILAVVGSVSATCLTrILA
(691) NATTIQYQLKGLEPETAYQVDTFAENNTCSSNPAFSHELVTLPSQAPADT,G------- GGKMLLIAILGSAGMTCLTVLL
(649) rRKTEVLVRDSEAPHLLQNLSDYEVSISGSTTLDCQARGVPAPQITWFKNNHKIQQEPGIILGPGNS:TLFIERVTEEDEG
(654) CVVRQLTVLERVAPTITGNLENQTTS IGESIEVSCTASGNP PPQIMWFKDNETLVEDSGIVLKDGNRNLTIRRVRKEDEC
(665) CHKKYLSVQALEAPRLTQNLTDIJLVNVSDSLEMQCLVAGAHAPSIVWYKDERLLEEKSGVDLADSNQKLSIQRVREEDAG
(174) NPGNQRGIFLVRESETTKGA--------- YSLSIRDWDE-IRGDNVKHYKIRKLDNG--GYYITTRAQFDTLQKLVKHYT-
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(179) SCAQTDGKFLRPRKEQGT------YALSLIYGK 
VYHYLISQDA-KCPGKDLQVY

Consensus (801)
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(881) 81. 
Section 1288 0091 20930 940 960-0(960 890 

A-Raf (254) PRGSPSPASVSSGRKSPHSKSPAE-
AKTI (73) FIIRCLQWTTVIERTFHVETPEEREE 
AKT2 (73) FVT- CLQWTTVI-FHVD-PD-REE 

WMRAIQMVANSLKQRAP------
AKT3 (72) FITRCLQWTTVIERTFHVDTPEEREE- 

WTEAZQAVADRLQRQ--------2-Raf (404) S L-PGSLTNVKALQKSPGPQR 
BLK CRTL VP BK (206) KKOD LCQRLTLPCV P A 
BTK (364) 

G-Raf (299) N LP TG Ws Q P- 
GDK1 (1)
CDK2 (1)

CD3 CDK4 
CDK4 

(1)
CDK6 (1)
CDK7 (1)

CDK8 (1)
CDK9 (1)GSK (158)--------SDADGCTRLTKPKVNE

E G F R I (6 0 4 N T V W K Y A- CH P N C T Y G C T G P G L E- P K P S A T C M V C A L L L L L V
ERB2 (81) YMPJ:W D-F 8 PLTSIISAVVGILLVVVL
ERB4 (602) SFIFKYADPDRECHPCHPNCTG C N P HD T Y W H TL lI- R L A GV G F L I

Q N GT(1-) 

ERKi 

ERK3 (1)
ERK4 (1)

FGFR1 (424) RRQVTVSADSSAMNSGVLLVRPR------------------------

FGFR2 (425) ZRPQVWVSAESSSSMNSNTPLVRITRL----------- 

FGFR3 (420) KRQV SL ESN -ASM SSNTPLV IAR 
FGFR4 (415) ARQFSLESG-SSrS3SSLV 

FYN 
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HCK
IKK-a
IKK-b
IKK-e
JAKI
JAK2
JAK3
JNK1
JNK2
JNK3
LCK
LYN

MAPK (p38)
NIK

PAK1
PAK2
PAK3
PAK4

PDGFR-a
PDGFR-b

PIMi
SRC

SRC2 (c-FGR)
STKI (FLT3)

SYK
TEC

TGFR1
TGFR2

TIE1
TIE2

VEGFR1
VEGFR2
VEGFR3

YES

(228) KGNDG LCQK LSVPC 

(780) IPLSLDK 
(724) RPS

NASDrLCTRLSRPCQTQ- 
KQADGLCRRLEKACISP 

(324) 9RCAHEKFOVEErYLVHALQGSVSSSQ 
(171) PPVSEDEDDDD-----DDATPPPVIAP- RPEHTKSVYTRSVIEPLPVTPTRDq+--
(168) VTEEEDDDEET---------- APPVIAP- RPDHTKSZYTRSVIDPVPAVG---
(168) -,PVSEEEDEDEEEEEDENEPPPVIAP RPEHTKSIYTRSVVE SIASPAVPNK---
(209) PRADTDHPSRGAQGEPHDVAPNGPS AGGLAIPQSSSSS--SRPPTRARGAPSPGVLC PHASEPQ 
(317)TYPRLSEPTMCIPKVDYDRAQMVLSPPLSGSDTYPRGPAKLPQSQSKSCYSSHQYPSCYHKATLYHHPSTQSSSQYIs
(501)CLAKNLLGAENTJLVAPTLRSELTVAAAVLVLLVIVIISLIVLVVIWK- 
(502)RPLSVRCTLRNAVGQDTQEVIVVPHSLPFKVVVISAILALVVLTIISLITLIMLWQ-------------------------

(228) EVNDG.L CNLLIAPCTIM K-p- 
(548)IGVCLLFIVVLTLLICHKYKKQFRYES- 
(246)---------YKADGLLRVLTVPCQKIGTQGNVNFGGRPQLPGSHPATWSAGGIISRIKSYSFPKPGHRKSSPAQGNRQESTV
(332)--------HNAAGLVTRLRYPVSVK GKNAP
(131)AGPVCFVCISLMLNVYICHNRTVIHHRVP

(779) ALLTLVCIRRSCLHRRRTFTYQSGSG 
(765) AFL! ILQ LKRANVQRRMAQAF QNVR 
(729)VYRCRATNQKGAVESAAYLTVQGTSDKSNLELITLTCTCVAATLFWLLLTLFIRKLK-------------------RSSSEV
(734)LYTCQACSVLCAKVEAFFIIEGAQEKTNLEIIILVGTAVIANFFWLLL-----------------VIILRTVKRANGGEL
(745)RYLCSVCNAKcrCVNSSASVAVEGSEDKGSMEIVILVGTGVIAVFFWVLL-----------------LLIFCNMRRPAHADI
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(241) LK ADGLIYCLKEACPNS-SASNASGAAAPTLP-AHPSTLTHP------------------------ 
RRIDTLConsensus (881)
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(961 2 970lq8 990'100 10.0 020Section 13
(961 96 90 90 Oj 00 0101030 1040

A-Raf (278) QRERKSLADhDKKKVKNLGYRDgGYYWEVPPSE-------------------- 4L L K R[4GTGSFGTVFR, 
AKTl EEEMDFRSGSPSDISAEMEVSLAKPKHRVTNEFEYLKLLKGTFCKVILVKEKATGR 
AKT2 (116) -GEnpMDyK(CrPSDSSTTEEEVAVSKARAKVTNDDYLKLLCKTFKVILVREKATGR-..
AKT3 EERMNCSPTSQIDNTGEEEMDASTTHHKR-KTMNDFDYLKLLCKGTFGKVILVREKASK 
B-Raf (424) ER.KSSSSSEDRNRMKTLGRRD3SDDWFIPD)GQ------------------ TVGQRffl SGSFGTVYK$."KWHG-------
ELK QNPWAQDEWEIPRS.----------- !RLVRKLC9SGQFGEVWM 
BTK 'TFT4KELGTGQFGVVKY.:KWRG-------

0-Raf (317) -ERAPVSGTQEKNKIRPRGQRDSSYYWEIEASE SGSFGTVY KKWHG 
CDK1 MEDYTKIEK GG T C, VVY K RHKTTG-.---
CDK2 

CD3 MD EQKVEKIEG GVVYKAKNETG 
CDK4 MATSRYBPVAE CVCGA CTVYKARDPIHSG-, 

MQKYKLK IET GTFANRTI
CD6 MEKDGLCRAI)QQYECVAE' GEGA ,GKVFKARDLKNGG 

CDK7 MAL DVKSRAKRYEKLDFLGQ RTVYKARDKNTN 
CDK8 GRC3TVGHVYKAKRKDGKDD- 
CDK9 MAKQYDSVECPFCDEVSKYEKLAK -GQGTFGEVFKAHRKTG 
CS9K (176) TVAAQDEFYRSGWAJNMKE------------------ )LLTkKGEFG.DVML 1DYRGN 

EGFR1 (560) VALGIGLFMRRRHIVRKRTLRRLLQERELVEPLTPSGEAPNQALLRILKETEFKKKVL1 GSGAFGTVYK ,'LWIP-1GEK-
ERB2 (668) GVVFGILIKRRQQKIRKYTMRRLLQETELVEPLTPSGAMPNQAQMRILKETE,9IRKVKVLGSGAFGTVYK IWIPDGEN-
ERB34 (667) VGLTFAVYVRRKS-IKKKRALRRFLETELVEPLTPSGTAPNQAQLRIKEEKRVKVLGSGAFGTVYK iwvpEGET-
ERKI MAAAAAQGGGGGEPRRTEGVGPGVPGEVEMVKGQPFDVGPRYTQLQY-TGEA ~GMVSSAYDHVRKT--
ERK2 P---EMVRCQVFDVGPRYTNLSY GGA-GMVCSAYDVNKV 
ERK3 MAEIFESLMrNIHGFDLCSRYMDLKPLGCGG'NGLVFSAVDNDCDK 
ERK4 MAEKGDCJIASVYGYDLGGRFVDFQPLGFGVNGLVLSIVDSRACR 

AEPLKEEDGEDGSAEPPAREGRTRPHRCLCSA-NLALLKARSFDVTFDVDEYEIIETlGGA GVVSSARRRLTGQ--
ERK6 MSSPPPARSGFYRQEVTKTAWEVRAVYRDLQPMCSGSA GAVCSAVDGRTGA-
FAKI K -QGrRTHAVSVSETDDYAE:DEED1YTMPSTRDYEIQRERiELGRC GEG .QFGDVQGITYMSPEN~P--

FGFR1 (449) LS3SGTPMLAGVSEYELPTDPRWELPRDR------------------ VLCKPLCECCFGQVVIJAEAIGLDKDKP
FGFR2 SSTADTPMLAGVSEYELPEDPKWEFPRDK------------------ ILGKPLGEGCFGQVVMAEAVGIDKDKPFGFR3 LSSGEGPTLANVSELELIEADPKWELSRAR-------------------JTIGKPLGEGCFGQVVMAEAIGIDKDRA

oFGFR4 LSSSGPALLAGLVSLDLPLDPLWEFPRDR------------------- 4 LCKPLrGEGCFGQVVRAEAFGMDPARP
FYN (254) cJQLI:KRLGNGQFGEVWMhTWNG-------
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(247) QKPWEKDAWEIPRES 
jLEKKLGAGQFGEVWMATYNK KKa 

PAC-- ELTGGVLY~~ IKK-a 1 
IKK-b 1 MERSPGLRP(TAWEMKERLGTGGFGNVCLYHQETS-1 

WS SQTCAYWEMKERLGGTFNSVYRNKS-JAKI (821) RFRIRTKEQPIOKNPEVPHER"P"RRLEHGVLRDENG
JAK2 (798)FRIRLSFPYLTNDLNRGLF 

F EEJAK3 (7)AVRLSISYLSPPAADCWGQYCDTFEH'KYISQLGKGNFGSVELCRYDPLAHN-

MSDSK-CDSQFYSVQVADSTFTVLKRYQQLK 
f~SGAQGICADVG- 

MAPK (p38) 
S E- -R T Y QE N T W V E Y N S C A D K C 

NIK (350) -A S T L K AA G R R P P T D RG L T K K V Y Y E V W T Q R G G F E H M D T 
PAKI (218) ATSPTSPTEN NTTPDALTRNTEKQKKKPKMSDELKRISDPKYFK 

QAGVTHATd-PAK2 (208) GASDQKKKTBIELRISGPKYTYK'QAGVF~'VLQ-PAK3 (219) EV'PPSAENANSS TLYRNTDRQRKKSKMTEIELSVSGPKNRE 
GQGASGTVYTALDIATGQ--PAM (71) -LAP PAC TPAAPAV PGP PG PRS PQREPQ RVSH EQFRALLVPDRYi)IDF 
ESGVITRSX-

PAK4 (27) TASYLSSLSLSgSTYPPPSWGSSSDQQPSRVSH-EQFRAALQLVVSP~nPREYL 
ANFPI IK GEGSGIVCIATVRSSGK--PDGFR-a QKPRYE IRWRVIESSPDGHEYIYVDPMQLPYDSRGVGVLSAGVE

PDGFR--(558 KK-PRYETRWKVIESVSSDGHEYIYVDPMQLPYDSTWLRQ*.,LRLSAGVETHLH-PIil LSISAHRACDHTLPKKEQYQVCPLLGGFGVYS 
IRVSDNLP-SRC 

QTQGLAKDAWEIPRES----------------[LRLEVKLGQGCFGH 
W TJWNG 

SRC2 (c-FGR) (247) QTLGLA:{DAWEISRSS 
LROTCG ST1(L3)(7)-QLQMV0VTGSSDN EYFYVDFREYEYDLKWEF 

SYK (319) SFNPYEPELAPWAA DKGPRkALPMDTEVYESPYlPEVLRTEDcKG 
GGA GVNTKAIYGISK-

TEC (354) -TTAGFSYEKWEIN S -j fM E G G F V RTGR (9)---LSETTKLESHAIEDDRSDISSTCANNINHNTELLPWELDTLVGKGRF 

EYKKKNT TIEI (805) EETILQFSSGTLTLTRRPKLQPEPLSYPVLEWD-------- 
1"T F ED L ]GENFGQVIRAMIKKDGLK-TIE2 (790) -EEPAVQFNSGTLALNKVKNMPDP,IYPVLDN 
-GFQLAI(D
I 

VQVGEONFQV (792)GR-VEGFR2 (0092)KTYS:MPEPDQELYAKEAE 
KLGKSLGRAFGKVVQASAFGIKKS-VEGF2 (78)1 CYLIVDPDEJLPLDEHCERLPYDASKWEFPRDR---------VEGFR3 (89KTGYJJSIIMDPGEVPJEEQCEYLSYDASQWEFPE 

IHLGKVLGRGAFGQVIEADAFGIDKT-
rHLGRVLGRGAFGQVVEADAFGTDKG-0 ThS (261) 
RLEVKLCQGCFGEVW1ITWNG-------



kinase sequence alignxnents.dpr

ZAP70 28) SDGTPPARTS)DKR--MPDTSYESYSPEEKDKLFLKRDNL ',IADIELCCNGSVRQ VYRMRK-Consensus (961) 
L LG G FCV A
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Section 14(1041) 1041 .1050 10_ i60 1070 1080 19 '1100 1j4 10 1121A-Raf (332) D- VA.K V L XV S PTAEQAQAFKNEMjQ r' 'KRVNF PG.F'AI TQ'urj(AKTI (175) YYAi 'I~KE QVKE T QN SRH PFTAKSQ----------RCVEAK2(7)- YjKTLRkKEV------- I A KD EV A HT 1TES DRJCFVM]2AKT3 (17) YYA IIAKDEVAIHTITJ SR 7RHP L C V E
BK (262) T"pATJ~ENS RL' 

AVBT ~YD~ 7 KSMLSE VLG 1 T j R KNLQHPFIDV'LYSFTK----------------EPC-Raf (371) D-VA)MIVT 
TEPQQF- ~KI~VD TPQFAFNE:,. T RTRVT4FIJYSTI DQ AjVTQpIC~~~~~k1UEN (28 R~A4K~EEEVSAR1 4KtR----HNSL 

ZIj
CDK (28) QYVVAIL r M D 

RICDK3f (281) D M'IKI'jI!V -PPEQ QFN jAN R TRJK'Lj.(30)--~YMT 
-FAK REF~ N DRE iK.A1 ,T QCDK1 (38) 

HKNIVRLHE-EGPSAIEIL E 
D S RfrD2 28)--RBVAifLKRV '.QTETEPLSTAIREVAVDRIIKET"F---- PN IV KL t.ID VCDK3 (36) QLVAIIKK_ ADEMGPTIE 

CDK8~~~" 
CDK4 .K V N G -G G P SV E AL RR E F HN Ri)" s',CA S TVFEH,(28) RVAVK ATQALRIL;'E'AS--- HK IVR HIIVEEK -T'VE Ij,EGRI(78)-VVPQTK L E------TEVAKE ETASV---H CNURLT QEJlTERB2 (46) Q KIVAiIKKvm': LGH------TSPKNRAKE AGVCSPY .J3RLELJ%4CLT------T&flAF SNQsVTr.ERB4 K PVALEKIL-B 

SMH PN' 
ERK2 (50) RVAIIR1TKFSPYN------FE-QTYCQRERK (618) RVAVTKKPN DQTCQAYJLEA IMQI ZLRHENIGjER AMD TEGR3 (458) RVAIYTKELI EA----TDPQSKAA'D LRFRHNI., DTRAP

C ELKST ~Q TQERKS (796) V~ IKKLWP T P A K I.4D A L T Q"T IERK6 (52) RVAIT:KKLYR3-P HQYQTEEG LYEMRD "VQIL-S--------TLDPTDWkLVNPFAKI (48) RIFTXTCK-P------- DFEHQFYCQAQREALTtRFDHEN' 
(509)P KEVV~KLJDA----T K L D V E 4 K I K 4 N L G &LFGRK3 VTVA V PQLSDVSEAMRE KIKK N: ~d PV EFGRK4 (45) DQSVImMhDA-----DDA~SMVKIRK 
-KVA NLKLG jLGPKG

FYN (292) RK~ 
PIUN MELC

F G F R 1 r g 4 06 R T V IM M k D E K L D T E E M G H N N t G A C Q 7V
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HCK
IKK-a
IKK-b
IKK-e
JAKI
JAK2
JAK3
JNKI
JNK2
JNK3
LGK
LYN

MAPK (p38

NIK
PAKM
PAK2
PAK3
PAM4

PDGFR-a
PDGFR-b

PIMI
SRC

SRC2 (c-FGR)
STKI (FLT3)

SYK
TEC

TGFR1
TGFR2

TIE 1
TI E2

VEGFR1
VEGFR2
VEGFR3

YES

(284) PGSMSVEAFrIhAEANKT L QDK :V K LHIVT P
(40) Kit,"A TKNRERWCH~RjfQ1"', KKLNHAN:JVKACD ILIHDVPL
(40) -Q A:KRRMELS PNRERGCLQN--------LAPNDLPL,

(34--LVMKFIJTSYJR------PR ,QREFE fRKLNHQIKr SRQKV

(891) EQVAVKSLjKPES---------- GGNHIADLKKE E NYHNVKYK 1 GNG"'K
4TEHRDER .0 KSLQHDNIVKYk3CYSAG------------ RLrK(875) -TGEVVA~yKKLQH RTEHRDEEI KY

(848) SGPDQQRDFQREliQTr~AHD IV GSGG--------EER
(51) NVA IIKLSRP FQQHKAR TQ SLE]2FQDV-Z'

(51) SVA FQNQTHAKRAYRE MDIKCVN1KNI[[E:-S L: H 
(89) NVA FQNQTHAKRAYREFP', VRVHNIiLYl-TQ LEQ!

(266) 1ITKVA 1 K QGSMSPDAFF-'AEAN frQLQkQRElR
(26) PGTMSVQAFiENEEAN 'TQDkVlYl (49) RVA ~KKLSRP FQSIIHAKRTYREl RUHMKHEA- LIPFTA-------LEFD

(424) FQCA KKV LEVFRAEEL~MCGTPRVL~ N'

(295) EVA KQ QPKKELIINETlLV4RENKN DEIl
(274) -7--EVAJ KQhNK---QPKKELllNE'LVKrrKN-NvN 
(293) EVA QPKI LINE.V, DEA
(346) LVAV.KK QQRRELLFNEVilMRDYQH---ENlVE D E

K QQRRELLFNW.V~lgRDYH D DVD 

(620) -PVI~lV~mMLPTAR-------- SSEKQALMSELKII 9-HLGPHLNIVNLE-Ly& GPI
(62) A~KVMKL SSEKQALMSEK"k*SLCPLNCTKG G

I KHWFKDRISDWGELPNGTRVPM4EV."VL KKSS 
(291) TTRA PGTMSPEA p EAQXtKRHEKk EPY,

(8)--STKVAVKTI4X PGTD4SPKAFPTEEAQjVI.,KLLRHiDI 

(637) -VS IQVAiv..KMLl SEREALNSELKM~j. r'IQLCSHENIVNLJ"dACTLS----------------- 

(395) -VVKTVAPVICILONEA--------- NDPALKDE AEA QQLDVJPYIVR EsW
(392) -QYKVAtKAyRIl-----------EGAMCE EDF..EEAKMKLTHPKlVQJfCTQQ--------------K P UY

(228 7---VA SREERRSWF RA _0YQF'VMTE NT TWTQt 
(269) YEEYASWKTKb-". FSDlNLKHENIlqQFqTAEERK------------ TELGKQY

(85 NA] M~k S ENDH RD FAG EL EV CKLIG EHPN 1 a NLVK.A C G

(850)- M D 7A'IIK RMIE YA S K D D H R D FAG E LE V C K LG H H PN INL.L&C E 
(854) PTCRTVA ATASYKALM[ELKl TIGHHLNjVNLU~f\CTKQG--------------- G 2 
(860) ATCRTV AVKMLIOEGA-------- THSEHRALMSELKI HIGHHLNFN23~CK mG 

(81)SDTAKMU T AS EHRAL M SEL IG N HLNf.VNL C T QGP~l
(299) PGTMMPEAF, QEAFNK K LR HD KEEITP L EP~E
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ZAP-7O (362) -KQIDVA:KVLK'I-QG TEKADTEEMREAQkH, NYTR"GCQ AM[1MM
Consensus (1041) VAVK LK REL V-1 H NTV LLGV LYLV EYM

96
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Section 

(1121)1121 1130 1140 1150 1160 1170 ,1180 1190 1200
A-Raf (386) EGSI3LYHI-ILHVADTR 
AKT1 (231) NGGEL-F 
AKT2 (233) NGGEL- 
AKT3 (229) NGGEL-FHLSR--E 
B-Raf (532) EGS 

BLK (315) ARGCLLD 
BTK (478) 

C-Raf (425) 

CDK2 (84)HQ3-DLKK 

CDK (84) q -DLKK 

CDK4 (97) JQ-DLRTr LDKAP-P 
(84)DQ-DLKK 

CDK6 (102) 
CDK7 (95) ET-DLEVI 
CDK8 (101) EH-DLWHIThKFHRASKANKKP 
CDK9 (107) 

CSK (270) AKGSLVD[ILRSRGRS---- 
EGFR1 (794) PFGCLLD 

ERB2 (802) PYGCLLDH 
ERB4 (800) PHGCLLE 
ERKI (126) 
ERK2 (109) 
ERK3 (112) 
ERK4 (109) 

(140) ES-DLHQI 
ERK6 (113) 
FAK1 (503) TLGELRSFLQVRKYS. 

FGFR1 (565) SKGNLRE LQARRPPGLEYCYNPSHNPEE-------------------- 
FGFR2 (568) SKGNLRE 
FGFR3 (559)AKGNLRE 

O FGFR4 (554)AKGNLREF LRARRPPGPDLSPDGPRSSEG 
FYN (345)NKGSLLD 
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HCK (337) AKG SLLD .LKSDEG S 
IKK-a (99) 
IKK-b (100) tGGDLRKI LNQFENC--------
IKK-e (90) SSGSLLSVLESPEN----------
JAK (948) PS cLK iLPKNKNK 
JAK2 (933) PYGSLRDML QKHKER 

JAI3 (906) PSGCLRDE LQRHRAR--
JNKI (112) 
IN K2 (112) DA N LC QVjH 

JNK3 (150) 
LC K (319) ENG SLVD j' LK T PSGI 
LYN (322) AKGSLLD,§JLKSDEGG 

MAPK(p38) (110) GA-DLNNTiKC--------
NIK (473) EGGSLGQ I--KEQG-

PAKI (348) 

PAK2 (327) AGGSL-TDt 

PAK3 (346) AGGSL-TDWIVT---E----
PAK4 (399) EGGAL-TDjIVT------

(527) EGGAL-TDjJVT---K-----
PUGFR-a (678) FYGDLVN,?LHKNDFLSHHPEKPKKEI. J)'GLNPADESTRSYVILSFENNGDYMDMKQADTTQYVPMLERKEVSkYSDT
PDGFR-b (685) RYGDLVDIjLHRNKHTFLQHHSDKRRPPSAELYSNALPVGLPLPSHVSLTGESDGGYDMSKDESVDYVPMLDMKGDVKYA

PIMi (125) PVQDLFDIIFTERC--
SRG (344) S KG S L L D-L-KG ET G K 

SRC2 (c-FGR) (338) 
STKI (FLT3) (695) CY DLLN'L RSKREKFHRTWTEIFKEHNFSFYPTFQSHPNSSMPGSREVQTI{PD8QTSGLHGNSFHSEDEIEYENQKRL

SYK (452) 
TEC (446) 

TGFR1 (284) 

TGFR2 (329) AKGNL 
TIE1 (921) PYGNLLD13LRKSRVLETDPAFAREHGTAS 
TIE2 (906) PHGN LLDP,,LRKSRVLETD PAFATANSTAS 

VEGFRI (914) KYGNLSNILS KRDLFCLNKDAALHMELKKESLEPGLEQGQKP RLDSVSSSSVT S F0PEDRVSDVEGDED

VEGFR2 (920) KFGNLST! LRSKRNEFVPYKTKGARFRQGKDYVGAIPVDLKRR LDSITSSQSSASSGFVEEKST SDVEEEEA

VEGFR3 (931) KYGNLSNELRAKRDAFSPCAEKSPEQRGR--FRAMVELARLDR RRPGSSDRVLFARFSKTEGGARRASPDQE
YES (352) SKGSLLDiFLKEGDGK------ 
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(418) GGGPLHK hft!LVGKRE 
Consensus (112 1) G L FL

96
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Section 16
(1201) 1201 1210 11220 1120 __j40 11250 20 1270 128

A-Raf (401)- DVQJL iDVARQ'I.'AQGIDYLH' K [IHRDLK FN I
AKTI (243)- -RVFSEDRiRFYG A VSDL EK A--.lRDLKLEN,'DYH! 'I

AKT2 (245) RVERRYA VFERHYk,'aM.RDjlKLEN,

AKT3(241 RVFSEDRRFYGAE 2VS DYLH',GY K E 
B-Raf I KnD IA R QT AQ G MDY L H K 

ELK RLSLPRnitlDSAQ ~AEGMAYfflTIRN---------- SIHRDLIN,1LAN
BTK RI:'QTQQL DEMCKDrVCEhiMEYLF9KQ----------- F KR D L IRMCLV]

C-a QMFQSLZ2SYLQFPAQG VDYLHS -IHRDLKPNCOKIf 
'MQYDSSDKSYL Q TA G D VKN 

ERD ]PN L FCDK2 TG1P LPL IK SYL F QII QG ~AB ,,HRDLI{PQNrILH
SELPLHL1 tKYLQ LQGS iHRDLKPQN L~~

CDK4 PGLPAETDLQ G D41L ~N HRLPN V

GDLDPEIM1,KSFLFQ~ .'HRDLK PQN Lm
COS L R LV

CDK7 LVLTPSII ,IAYMLMTLQ HDKNL~
CDK8 VQLPRGMMKSLLYQ ~LDG ~HRDLKPAN Lv:
CDK9 FTLSE,KRVQM.MNL YYM -RD,,lK ANL
CSK VLCCDC ~KFSLD (-CE~l BYL1T0NN-----------TWIDARN MV

EGERI N[TfGSQY NWCV)AKGMNYLEBDRR HDARN] LVI
ERB2 rJNWCMQt RNK V)

Efi QLV NWCVQILAYGMMYLFFRR RDL- RN jLVJ
ERMi QQLSNDHJ!1-CYFLYQ hRG KY M~AN HRDLKPSN tLI

ER2 QHLSNDHI C YFL yQJ LRGL~YHA-------HDKS~~,
ER3 GPLLEEH7VRLFMYQifLRG-KYTH 1AN HRLPNF]

ERM ~RGKYF, A
GTLA7EHAKLFMYQTR 
QPLTLEHjVRYFLYQj LRG-LKY ~HRDLKPSN L1 VI

ERK6 EKL G EDRQ F LVYQLKGR ,H IAG------------THRDLKrlGNlAV]
FAMi LDLASI~~LYAYQj AYLE ~K ~HRD RNVL

FGFR1 QLSSKDPtJ SCAYQyiARCMEYLA CIHRDLAI RN7,'LV'
FGFR2 Q TFKDL' SCTYQl'ARGMEYLAS Cl RDLA!XRNlV.LV'
tFtIRO QLTFD YQVRGMEYLASJQK----------- CIHRDLAPRN MV

FYNR 

oFFR SCAQI'AGMYE41 S Y IHKR D LR'A 1" jLVi
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HOK KQPLF'tFSAQ-AEGMAJVQN- YHDA1
INK-a GL KES Q~L LS D GGERYLIIENK--------IRLJE

INK-b (115) G----------fL9HRLKPA
IKK-e AFGLPEDEFTJVVLRCVAGM R~PG1

JAM tKYAVQHICKGMDYLG~R YPsH----1

JAN2 YIIIRDLATRI

JAK3 LYSQCGEY LG C~HDA
JNN LDAR1LYSQ-LCK1 LHY TRLKS

JNK2 LY,,,C KH [HDKS

JNK3 PELDHER SLY.LCGr,-KKLH. IHRDLKJS]

K 36 H AG THRDLKPS]
LCK (33) KLTINK i"DMAA IAEONA~ MJF'RN YIHRDL 1:A]

LYN IJPKLVDFSAiAEMAYK-----YH R DL A I

MAPK (p38) (120) QKLTDDHO.Q FLYQILRC4 KY7HrgAD-------IDjKS
NIN (486),R P- HGDMK )D1

jTHD D

AAVCRECLQ E3L 1, D"

PAK4 K 8D1E
TC-1

PAMI DVH ?jtHRDMK3D

SRC4 EEQ4AAQCLA S1A Qr -Y IHPRDL.

SRC(cGR AEGNA YLHY'NQ-----------YIHRDLK" D

STK1FT3) (758) EEEE RAYKKMLVKLSD------------------SENVLFDITFY(IAKME LLF8,KN mHRlA1

PV ,XMEL 

TGFR2 AQE!RFW~l ,"l

T1E MAMY ERKQ--------IHRDTAi
VSGRC (39) CIRDLA-y

VEF2 992G DFTEIICS Q KG RDL',AA1I

VEFR (1001) CTHRDLAVHQ-l p
YES R D VDSNMACQ 1) ADGMAYLE1RNS---------- FTHRDLg

TGFRI~ ~~Pg VTVE ,-KASAGl LMIGQ-P T 



kinase sequence alignments.apnC

Consensus (1201) L LL QI GM YLIIS

VHR L !N V

VIHRDLKA NILV
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00 Section 17
(128 1) !gi 1290 1303410 1320 1330 1301350 136

A-Raf (439) -EGLT VIGDFGIJATVKTRWSGAQPI .EQPSGSVLW!'4AAEVIRQDP NPY[ FQfjDV 
AKTI (284)---DGKIT)F .J E DGTK C[,PEL ELE NDYGRAVDWWGG E&.ccR-E

AK2 28) KD~tKITDFCLCKECIS--DGTKTFCG '2.LAPEVI ED DYCRA 1WWGLG EV4 E GR---
AKT3 (281) K D GHK I T DFG L EG I T DAAlTMKTFCG JE DYGRAVDWWGLGWAE C GR---

B-Raf EDLT,.V..KIGDFGLATVKSRWSG3SHQi 'QLSGSILWAE R, ID NiBLK (389) ACKAFLR~D----El T' QECAKFADKWTAPEZ49HI-F IE.
C-Raf (478) EGLTV-,KIGDFLATVKSRWSGSQ0)VEQPTGSVLW APEVR ;QDN I g.A vE UE-CDKI DKGT K,ADFGLARAFGI PIRVYTHEVVT-!WYR0PEV GS ARY0-TV WITtBrV-\K7

ADK EAKUjADFGLARAFGV----2VRTYTHEVV JWRA KYY91TAVD WSbGC FAE-,CDK3 (137) L d QlYJR1G-- LTTEVA-,RPT-G KFYgITAVD WSJGC FAE
CDK4 (150) SGGTIVK ADFGLARIYS-----YQH,-ALTPVVV- w RAPEV TYAVTVDjWSVGC.FAB FRR-,-

(136) RG K8DGAAFT-- VCSEVI:!W"RV"G KLY( TSID'WSAG FAI MAdL-
CDK6 (155) SSG0jl K'-ADFOLARIYS QATSV'L.RPE N SYATPMVD -WSVG TF EllRR-
CLJK7 ENGViKpjADFGLARSFGS PNRAYTHQVV'.RW9RAPEL' 'GA RMYCVGVD 'WOVC -AE 
CDK8 (161) CE EOIVIDGFARLINS P-LKPLADLDPVVV W- Ej' A----RHYCPIDI GC 2FAE~i S
CDK9 (159) RDGV~LK"IJADFGLARAFISLAKNSQPN'RYTNRVV -LWVIRPPEL1 GE--RYP IiWG2AGG,I AEOW ES-
CSK (324) EDNVAKj-,.SDFGLTjlEASS---------- TQDTGKLPVKWTAPEAR -I1'K~DW

EGFR1 (87) TPQH"G -KGP~f1 KWMALES LH--RIj QSDVWS G3'' J TE FG-
ERB2 SPNH KITDFGLARL-4DIDE--TEyHAD-GGKVPJKWMALES JJR -RR[M "HQDVWSG( '.'FEKMERB4~'HA (83--~TKML~~Y RI QI S G'TE' P

VKIGDPGLARLRAPEI' INS tIN KG KSVA -E WSVGCE AELE N
ERKi (176) TTCD1LKICDFGLAR JAADPEHDHTGFLTEYVA RWYRA PE I NS---KYKI-A 

ERK2 (159) TTCDLKIICDFGLAR- VADPDHDHTGFLTEYVA..RW KG K1 W~3 E N--

ER4(159) T- EDV!KIrDCL RE~AEVINER4ELV -G LRiVDQEYSHKGYLSEGLvw RSPRL" SP -NNY OKAIDI 2\CZM AEER5(191) ENCEILIDCLRrCSPEQ.MTBYVA,R[&RAPELi.S HEY QAIDI .WJSXIGCITG E. T"flAR---ERK6 (163) EDCE TKILDFGLAR---QADS--EMTYVV!T"RWMRYNQTVDrWSGE~
FAKI (556) SNDCt'.KIL-',GDFGL RYMEDS T;YKiASKGKLPr..KWMAPE r.jNF---RRIP---SA DVWMCCrY G ±~H

FGFRI (633) E DNV, 4K IAD FGLA R DiIHH D YIYKK TT N GRL ZKWMA F D R IFQ IDVWS M L--
FGFR2 (636) ENNV-I4KIADFGLARDjlINN qGD~KTNRLP V,'KWMAPE.,P RVY :VS A r- "H
FGFR3 (627) EDNVjNKIADFGLARDV, Df .HNNRP~KMPE TF RV ffHQ SDVWA~ TL

0FGFR4 (622) EDN'VMKIADFGLARCM H I--DY iKKTSNCRPLPN'KWMAPEprmp.D RVY HQ..DVWS G ;WEJ 4j
FYN (399) NGLICKIADFGLARLIEDN E Tj-TA RQGAKFPfIKWTAPEAALY GR' :IK DVWS hG 1iTErVK
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HCK (391) -A L C I D G A VI I rlIKK-a (154) DVG-GKIIHKT:ID.,GY~j''' DG--SLJCTSFVCI tLQLAPELFEN- -P Y 8VD WSVICIkKK-b (155 QGE-QRLIHKIIDLYAlJE SCFVjQ4,APEL9EQ QY'T7YSIKK-e (145) VEGQSIYKIA'TD)FAARE DDDEKFVSVYTEEYLHPDT4YERAVp4 ,RKPQ QKAF"GVT\JD -IG1JAKI (1001) S EHQKIC DFGLi -ETDK--EY i WYPCV'-N Q---SK',YIA DVSJAK2 (986) "QK-YVEG9O YPST NADWJAK3 (959) 
SD NIL -QSJDREwSIFCG

JNI 11)---DT 'KILDFGLAR-----ACSMMTYVVRYAPVriI GKNJj~SVC'JNK2 (161) DT JKLFLR------TATI!S MRYR A P E V-G-----MGY.ENVDITq
JNK3 (199) SDCTLiKTLDFGLAR------ TAGTSMPYVRi AP G mGYKENJD pSVGJN3(373) DT KIDFLAR N- TAT I6
LYN (375) ESLMCI{IADFGLARVq'EDN KFFIKWTPEA NY T I ~KMDWEIITR -AKP1KWTAPEA3JNF--- C(GC K DVWSPMAPK (p38) (160) EDCEJ KILDFGLAR------ HT DD -EMTGYVAR~-RA PE I JNW MHYNQT TDAWSViGlNIK (525) S DC SH AA1C DFHAVC Q PDGL GKS L T DYI PTET HMAP~ SLG RSCDAKVDVWSSC,PAKI (399) IMDCS"KITDFGFCAQh TP EQSKRSTMVGOP MAEEKAYGPKVD"WSLG

PAK2 (378) MEG METDFG.[VC AQ-jTP BQSKRSTMVG' Y -APEV.J.PR-----AYGPKVD WSLGPAK3 (397) MDCS K] TDFGFCAQ TP EQSKRSTMVG['IMAPEV(LR KAYGPKVD&2WSLG

PAK4 (450) HDGRV _K hSDFG F!CAQ 4SK -EVPR.RKSLVC>.P WSLCI(578) S D R 1"KES D FGCF(" AQ\JSK EVPKRKSLVGPYMAPEV IOR LPYGTVD.W9LGPDGFR-a (828) Qc,--KIVKICDFGLAR NVSKGSTFLP KWMAPESFD-----NIJY~TL"'DVWSGPDGFR-b (836) EG KLmV)KCDFCLARDT!RDS NI"ISKGSTFLP] WMAPE SHFN----S"TSIPIMi (177) UN RGEL1KL DFGSIG'AL KD TVYTDFDGM.R' P P E W IRs"A
SRC (398) ENLVCKtJ.DFLARLiEDN E"TARQGAKFP KWTAFEAALY CR T'IK' DVWS

SR2 c-G) ERIJACKIADFGJARIJ4KDD 
INCQGSKFPT'KWTAPBZ\ALF 

CR 'KDW
STK1 (FLT3) (821) HGKVIKI CD FLARD 1--4SDS NMVVRGNARLP'RKWMAPRSo FE I~1ISDVWS

SYK (504) TQHYAKXISDFGp'"lJAi9RADE -NY 1IAQTHGKWP JKWYAPE CVN YK- S KDV GTEC (499) A Gv MKV -DF--YT-DQ TSSSGAKFP,-.KWCPFLE!NY----SRI ~S KSVSTGFRI (343) KNGTCCIADLiGLAVRHDSATDTID [:APNHRVGJKDSNKrSK DMITGFR2 (389) N DT~'iEFQDVfSN

TlEl (989) ENLASKIADFCLS!R--C E-EVi2VKKTMGR ftP1 IRWMAI E UIJNY SVYTTK SDVWS TIE2 (974) ENYAIDGL CQShN NS'DWEVIYVKKTMCRL~iRWI----
VEGFR1 (1032) ENNVVKICD FCGLAR D1 YKN PD~fVRRrDTRLPIKWMAPES-1D VYS1 TK DVWS-VEGFR2 KV'K DGADIK PDlyIVRKGDARLIPlKWMAPET1iFD W-V~ G~vvVEGFR3 (1047) EsDVJKICDFLARDl ;YK-D PDtVKSRPLWAESF KV r~QSDE- (0)~-ENTJVCKIADFGLARL!TE EYTARQCAKFP.KWTAPEA.\------CR IDVWS"G
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If~

ZAP-70 (471) NRHYAKISDFGL ,A~GADD--sY~TARsAGKWP~;:KWYAPE C~jNF 
Consensus (1281) VKI DFGLAR I Y TPTY LL YT SDVWSFGVLLWENVT

0

0

0
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-Secton 18
(1361) o 1370 1380 11390 __1400 1410 142( 1430 1440

AKTI LPFYNQD 

BLK (432)- RVPYPI'MSN 

B T K a 5 9 5 M P Y E T N N 

CDK1 KPL I
CDK2 RALFIPGDS-- -EI

K I
CDK3 A
CDK4 
COK6 Lj ,,IG 

CDK6 DL
CDK7 
CDK8 PTMH 
C K 

EGFR1 SKF'YDGIFA 
ERB2 AKPYDGIPA 
ERB4 CKPYDGIPT 
ERKI YL
ERK2 R P I ,P GK YL
ERK3 EL
ERK4 EL

Y
ERK6 LIKG SD -H

FGFR1 rpyp oipv 

FGFR3 
oFGFR4 rSPYPGIPV 

FEYN 
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H K I Y G S RT Y C S
IKK-a 

FACE
IKK-b 

VVSR
IKK-e (222) IPFGOP-----RRNKEIMYRITTEKPAGAIAGAQRRENG3PLEWSYTLPTTCQLSLGLQSQLVPILANILEVAKWF
JAKI (1070) SSPMA 

96 ~~JAK2 (1055) KSPPA EFMMIGNDKQGQMIV-- 
JAK3 (1028) CSPSA EFLRMMGCERFI)VPAL 

JNK1 
y

JNK2 
HTJNK3 KIL 
Y

LOK RIPYPGMTN 
LYN KIPY GRTN MAPK (p38) 

HINIK (597) TQFFRGPLCLKIASI PPPVREIPPSCAPLTAQAIQEGLRKEPIHRVSAAELGGKVRLQGLSWGYERP
PAKI (462) PLR 

41
PAK2 PPYLNENP 
PAK3 PPYLNE I 
PAK4 (513) PPYgNEPP-- 

P Y'NEPP-- 
PDGFR-a GTPYPG MMVDS 

SRC RVPYPGMVN 
SRC2 (c-FGR) -RIPYPGMNK 

STK1 (FLT3) VNPYPGIPVD 
SYK QKPYRGMKG 
TEC (563) M f 2 

K T
TGFRI (419) IHEDYQLPYY)LV P TGFR2 (465) EVKDYEPP j'jGS VR TIEI GTPYCGMTC 

TIE2 (1036)-- GTPYCC1 TC 
VEG FR 1 SPYP VQ D VEGFR2 (1103)-- ASPYP VKID 

0VEGFR3 (1112)-- ASPYPGVQIN YES RVPYPGMVN 
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Consensus (1361) PY G
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kinase sequence 

Section 19(1441) 1441 __1450 1460 1470 1480 150051 12A-Raf (516) 

AKT2 (355) -FP TL 

AKT3 (351) HEKL ELI 
B-Rf (62 D IITFM,,IGRGYLS PD L SKVR SNC PKAR 

A EBLK (441) P- PE VR N E RG YR DTCPPEf ABTK (604) SETARH rA Q L HLAS EMA 
0-Raf (555) D :r "]4Mml GRGYASPDLSK L-AT fLYKCK AKR L1DCDK1 (211) DQIFR'f-lFRA "GTPNNEVWPEVESLQDYKNTFPKWKPGSLA------------ SHVKNLDE---------NGLDL SKGDK2 (210) DQLFRfTiPRTi'UGTPDEIVWPGVTS--MPDYKPSFPKWARQDFS------------ 

JGRSLIIQ9GDK3 (210) DQLFR FIRM ['-TPSEDTWPGVTQ-LPDYKGSFPKWTRKCLE------EVNR-------GDLM

CDK4 (221) DQLGK" VYDL GLPPEDDWPRDVS--LPRGAFPPRGPRPVQ------------ SVVpEMEE 
(210) DQLKRI''LE RLIIGTPTEEQWPSMTK-.LPDYKPYP\YPATPSLV------------ 

TGRDL.;QNCDK7 (220) DQDG rGLPGEEDWPRDVA--LPRQAFHiSKSAQ--PIE------------ 
LCKDL 'L(CDK (20)DQLIR ,iVETQT4TPTEEQWPDMCS--.LPD)Y .iTFKSFP9GIPLH------------ DLLDLz-Q

CDK (20 F.!RFN~GFPPAKDEIKMEH TYTNCSLIKYMEKHKVKPDSKAFHL',QKCDK9 (237) -QLALISQLCGSITPEVWPNVDNYELYEKDELVKGQK-------------------------- 
RKVKDR.TKAYVRDPYALDL?-,DKCSK (392) -L KD 

EGFRI SSIftEKERPQP---PTCTID. 
-D

ERB R.E 1pDL DEKGER P PICTID MVERB4 (927) EDLTEGR~P 

ERK2 (252) DQLNHI.T 1GSPQDLCINKR 
1 1 KALDL DRERK3 (239) DQN IGSSETNIILAN.LSLPHKNKVPWN------------ 

KALDL'*DKERK4 (236) EQmQ LES IPVTEREEDKDELLV.NMTEPHKD------------- 
EAJDF"EQEK(26 Q 1,EPIEDDLRVPFS-TVRPR----- 
EAIDF 9 EK(268) HQLQLiL1IMV EGTPSP\VTQAVGAE RVRAYi!Q 
QALSL EJ CR.ERK6 (233) DQLKEtII KVGTPPAEFVQRLQSDEAKNJY KGLPELEKKDFA------------ LAVNL EKFAKI (629) N Df.GRWENGER"PMP 

L,'T TKFGFR1 (707) E E F K L-K E G HR 
R

FGFR2 (710) EEiAPL'LR
FGF3 (01)--EJ 

Ro ~FGFR4 (696) E Ei-SLJ REJR 7P. 
Y1R

F-YN (472) RHEWLEQ VIERGYROPCP Q DC PIlSH 
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HCK (464) P jf A.lR Y M R EN P E Y 11MR
IKK-a (247) EMSGEVRFSSHLPQPNSTCSLTVPENWJJ','.QLMLNWDPQQRGGPVDLTLKQPRCFVLIMDHILNLKIVIIILNMTSAK MFIKK- (248) DQVVHVFLSAVHHNGTHHNIAFEAHKTSAPHQYLE

IKKb (48 DL ,VKFSSSLPYPNNLNSVLAERLEKWI)QLML(IWHPRQRG-.-TDPTYGPNGCFKALDDILNLKLVHILNMV(TT
IK-e (297) .FA- SII-RVHFLQVHI .ANIIQAHQSARQYFG-----HLCVLEPS, S4SAQ

JAKI (1091) REV N T JK E G K RtiP PNCPDE' L, RK
JAK2 (1076) F H EI4.E LTK N N G Rfi P R R

JA3(14) -CRLEE GRP A L "KL
JK(22DQNK 'E LGTPCPEFMKKLQP-TVRT KLFPDVLFPADSEHNKLKASQARDL SK

JNK2 (232) D Q W N RT Q TJTPSAEFMKKLQP-TVRNY..,ENRPKYPGIKFE~~ LFPDWIF 'PSESERDKIKTSQARDL SK
JNK (70 DQNKIIQ GTPCPEFMKKLQ-TVRNYWENRPKYAGLTFP------------ KLFPDSLFPADEHNKLKASQARD4?SK

LCK (446) P PE 1 ERGYR1RYRP DNCPEEL LKRL
LYN (449) A DV KMAPK (p3B) (230) DQLKLLDRL,4, GTPGAELLKKTSSESARNYQSLTQMPKMNFA------------ LAVDLE
NIK (677) PNQANYHOT J4HAQPRELSPRAPGPRPAEE'-[TGRAPKLQPPLP------------ PEPPEPNKSPPLTLSKEESGXWEPLPLS

PAMI (470) LRALYTJJATNGTPELQNPEKLSA--TFRDI JJR-
PAK2 (449) LRAL LNR-
PAK3 (468) LRAL YL. LNR-
PAK4 (521) LKAMK. 

(649) LQAMRR LDL-
PDCFR-a (904) T FYN KtIK S CY R A K E VK
PDGFR-b (911) EQI:'YN XZKRGYR E QKPIMI (240) 

LJRW
SRC (471) REV.-DQ ERGYRUPCP PEC P ESff..H L tCQSRC2 (c-FGR) R Elv.E Q _E Q GYH ,P C P GC PA AAIEQ

STK (FT3)(89) T3 K-RGP FY :A 
SYK (579) SE TJQNCFKMDQP FAGPEi 
TEC (572) 5, YEVTM 1 RRYQP KLASNY Y
TGF1 YE, GH.EEIMRK IVEQLRNI TGFR2 (480) EHCVSTNLDG--- 

TE
TiFRl (060) CI-, ICE ';RQ,

TI2 105)---AEUYE GRLK NCDDEIV-YEV ER (1070) ED CR 1 LDR
VEGFR2 (1113) El CSRRDKEGMRM'~RP 1:L D
VEGFR3 (1122) EEFCQR .Ir2'RDGT~lMRAP ELAT PAI.,R L

YES (479) REV EQMVERGYRPP 4NL
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(546) P EUA TE Q G K REC PECPPE Ll S DConsensus (1441) li L 14 p L LMI
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00(1521) 1521 1530 11540 1550 1590 io 1600
15055 1570 150 59 

=AKTI (383) C1UULUKRL,'.:r SED, IQHRPYFAGIVWQHVYEKKSPPFKPQVTSETDTRYFDEEFTAQMTIF
AKT1 (383) LIKK'DPKQRLC;GG P D K V ,;iL I -Q V Q K L P F P V S V T Y D E T Q I I PB.-Ra (30 !:LLK DPNKRT GG PDDAKEIV ERHS N-QDVYKKLPP-FKPQVTSETDTRYFDEEFTAQTIIP

B-Rf 695 CKKKDEPL FPQ6 .LAScJELLARSLPKIHRSASPSLNRAGFQTEDFSLYACASPKTIAGGF
CJ-EP: E VLEFTATERQ.YELQP 

BTK (633) CIW.HEKADERP, T FK LNT CjLDVL4DEES -Rf(588) FP Q 1. LSStELLHLKIRAEPLRAHTEDINIACTLTTSP 
CDKI (267) mT,IYfj5?PAKR.S K A N P.iN L Q K M- CDK2 (266) MJHY PNKRI AKAALAHPrIFQ------LR
CDK3 (266) LI.QYiD;PSQRI AKTALAHP FSSP--EPSPAARQYVLQ.RFRH 
CDK4 (275) mL ,TFNPHKRI;9A RA Q (266) LbKCNPVQRI AEEALQHP FSDFC-PP CDK6 (280) AYSALSHP-,FQDLE-RCKENLDSHLPP-SQNTSELN,-A------------------
CDK7 (275) LiFLFNPCARIIlT.!------- ATQA KMK-'*FSNRPGPTPGCQLPRPN-CPVETKQNAIRRTAEGCDK8 (315) L.1,TAIDPTKRlR -SEQ4XQDP~ FLDLPSVAGQPYKELTEPDKDKNQQGN
CDK9 (295) Lf,VLDYPAQRIED 

QIPPKRESTEEPDDKDKKNQQ NCSK (422) CW;HLPAAMR P 
EGFR1 (950) 2WM~ASP FRE ,lIT.-ISKMARDPQRYLVIQGDERMHLP-SPTDSNFYRALMDREDMDDVVAELER2(958) Civi I,--R3VES'W SCRP FE'S'SMARDPQRFVVIQN.-EDLCPA-SPLDSTFYRSLLEDDDMGDLVDAEEYL
ERB4 (956) C.WMjl[p3ADSRPI Ki-!AEIRADQYVQDRKPSNSFQLDELDMAEL
ERKI (310) '-1L T FNP NK R E A L AH P LE QY Y D PTD EP VAE EP -FTFAMTDDLPKERLKELFEAQERK3 (296) i T F NP HDKRIT V [,EQALAHP Y LEQYY-PDIAP-FFMEDLKLEIETRFERK2 (293). 1T FNP M DR 7%EASK L KEMIS-PDPISP-HEEDILLFEHHYWET ERK4 (292) I!.TFI:JPMDRL6!------- AEM-IGLQHP[KMSIPYS-CPEDEPTSQHPF.RIEDEIDDIVLMAANQSQLNDCS

(326) MLRFE.EcARi3!I------- AAAALRHP PLAKYH -DPDDEPDCAPP FDFAFDREALTRERIKEAIVAEIEDFH
ERK (91* L,~bAE~vlJ----------AGEALAHPVTFESLHDTDEPQVQK--YDDSFDDVDRTLDEWKVYELF

FA (658) CWAYOP S FT IKAQLSTI.EEEKAQQEERIRMESRRQATVSWDSGGSDEAPPKPSRPYSR
kGFR (736)CWHAVPSMPLDQY-SPSFPDTR9STCSSGEDSVFSHEPLPEE

FGFR2 (739) C'WHAVPSQRP~r FKQIt'VEDLDRI TTNELDSPEYSPSYPDTRSS-CS SGDDSVFSPDPJAPYE
FGF3 (30 C. HAPSRPI FKQ' 4V7DLDRV-.T VT STDEYLDLJSAPFEQY-S FGFR4 (725) CWHAAPSQRPI FKQVEALDKVLAVS-EEYLDLRLTFGPY-SPSGGDAS5T--CSSDVFHP5

FYN (501) CW ,KKljPEERP,~il-----------FEYQSFLEDYiFTATEPQYQPGENL 
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HCK (493) C.-,KNR',PEERP EY- -SV~lDi D F TATESQYQ p- 00 KK-a (327) lPpESTLSIRTITSETEGSDRPQCDV 
GCDSYMVVYLFDKSKTVYEGPFASR

36 PVTEI .ESSLKARIQQDTGIPEEDQELLQEAGLALIDPTCSGLNHLDLVPNSTYQIPKK-e (369) HIAHTTJASSPLTLFSTAIPKGIAFRDPALDVPKFVPKDQDNAGLAYARAALGgMRLWM

JA I 1 119 Ci-A.EF',2PSNRT1,§*- FQ E FE ~~JAK3 (1107 NNAIAp NQRPid -F LSD I D M G- JNKI (017) C SR P FSA GPQLDML'SGSRGCETHAFTAHPEGK-HHSLSFS-----------
JNK2SRI 

iJINVWY-DPSEAEAPPPKI--PDKQLDEREHTIEEWKELIYKEMLJNK 301 MiI'DR ELH:TVWY-.DPAEAEAPPPQIYDAQLEEREHT-RKLYEMW
LCK (475) .j ,.KErPEDRP RSVLEDF!W!TATEGQYQPQP-- 
LYN (4 78) CKEKAEERPTI- D 41S L D ,T G Y QQ MAPK (p38) (288) MIVLjh3 DKRIk A.FQH-PDPAD--YDS~RLLDWSTYEIF

PAK2 (480) SAKELLQHP.,LKLAK.PLSS7-TPLIMAA-KEAMNR----------
PAK3 (499) SAKELLQHP -LKLAK-PLSSLTPLIIAA-KEAIKNSS----------PAM4 (552) LLbVRhPAQRA TAAELLKIHPLAKAG-PPASIVPLMRQN-RTR-------------

(680) MLVRIAPSQRA TAQELLGHPT *LKLAG-PPSCIVPLMRYRH-------------PDGFR-a (932) Cik.NSF0*PEKRPjS;
F~l SI.1 EL LPUQYKKSYEKHLDFLKSDHPAVARRVDSDWYKEDLPDGFR-b (940) CilRE2KFEIRPEP FQl VLELEYIKQQDELSHALSALGHLSfTS

PIMI (270) Cl-ALYRPSDRPP------- FEEIQNK P~l QDVLLPQETAE IHLHSLSPGPSK------------
SRC2 (500 ?ESC(-FGR) (494) T WRLPER FEY ,QSFLED TA PY PD T- STKI (FLT3) (925) 

YSKPS F TSF SQAAEEPYQNGRVEPTYNQTREDGLPQQESSYK (608) C tYp4YVENRPC, F'PQSRE 
MDLGYD 

TE PCQ E EG P D R IDELVECEETFGRTGFRI (474) Cw.YANGAARL~ ALAfTKKTLSQLSQQEC:KM 
TGFR (50) C VDH~PEA LITAQCV ERISELEHLDRLSGRSCSEEKIPEDGSLNTTKTIFRl (50) C'RDH>tPYP EA 

TJ---(1074) 

VEOFRI (13)C. WKIfPKERPR F~2ELD.,AVQGDIPNITNSTSPFELKrAPiHVEGFR2 (1142) C WH QFP S QR L)T rstELNTAAQGDILIETLSMEEDSGrJSLPTS 
PVSCM3LEEEVCDPVEGR3 115) C KARP7 FSEF ,''VEILgDLL-QGRCLQEEEEVCMAPRSS-QSSEFSVTAHQDESP

YES (508) CWKKi"D.PDERP,. i'.IQ F E~ i T T P Y P E L- 
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(575) CWrWDPl-----FLTVEQR4 RACYSLASKVEGPPGSTQKAE-AACA Conenus 151)CW P PTF L L Y
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kinase Sequence aliqnments.apr

_011 Section 21
If-l

A-Raf 1601 160 -0 650 1660 1670 1680
168

AKT I (453) Q D SM CVD SERRPHFPQ SYSASSTA 
A K T 2 (4 5 4 D R Y D S LG L LE L D HF P Q F S Y S A S I R E F 
AKT3 (450) EKYDEDGMDCHDNERRPHFPQFSYSASGRE 

-Raf (764) 

BTK (66) BLK (505) 
BTK (660) 

CK 
CDK 
CDK-- 

(293) TTN TE ER F 

SCDK7 (30) LP KKLF FSSPST RT2LLS 
00K8 (32) TN QGT FPO D SS GG MVR S PTR 

CDK (362) T Q E ERB4 (25) 
ERKI (37) PGVLEAP 

ERK3 (357) YHDCQSEHDWPVHNNFDIDEVQLDPRALSDVTDEV P~YDDEYEPAFDTNYSTE PCWQYSDHHENKYCVSLS SDL WRPDR QDAS VQRD PR GFG 

ERK5 (389) ARREG TRQ QTR FQ S Q V S P C D E P P A S D A E P P P P P P P T D T Q P P S P P KE R K 6 (35 3 P R Q L O A R V S K E T P L- 

FAK (28GFYPSPQHMVQTNHYQVSGYPGSHCTITAMAGSIYPGQASLQDWHPEAWPVD-VDR;GVPH
FGFR1 (805) CLPRHPAQLANGLKRR 
FGFR2 (807) 
FGFR3 

o GFR4 (71) TSNS---FG3 

FYN~ (537) PVEp-- 

F- 
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HCK (527) 
IKK-a (402) SLSDCVNYIVQ DSKI QLPII QLRKVWAEAVIIYVSGLKEDDYSR FQGQAAMLSLLRYNANLTKMKNTI SASQQLKAKLEIKK-b (405) PQPESVSCILQEPKRNLAFFQLRKVWCQVWHSIQTLKEDCNRLQQcQRAAMMNLLRNCSMLAXQLKK

VIKK-e (449)LQATCRRTLEVARTSLLYLSSSLGTERFSSVAGTPETQELAELRSRLRT 
LA

JAK (1143) 
JAK2 (1133) 

JAK (1 25 

JNK (365)ERTKNGVRGQPSPLGAAVTGSQHPSSSSNDVSSMSTDP-----------------
JNK2 (365) E R S K N G VV K D Q P S DA A V S S A TP S QS S S N D S S M S T E QT LA S D T DSSL D A T PLPR 
J N K 3 (4 0 3 E K T K N G V V K G Q P S P S G A A V N S S E SL P P S S S -V N D I S S MS T D Q T L A D T D S L E ASAPPLR LCK (509) 
LYN (512) 

-MAPK(p38) (350) PPPLDQEEM ES 
NIK (820) SGVHSWSS QAEARSSSWNMVLARGRPTDTPSYFNGVKVQIQSLNGEHLHT ISSQTPAAAFSLVTKD

PA1 
PAK2 
PAK3 
PAK4 (592) 
PA 5 2) PAKS (720) 

PDGFR- (1002) DWEGGLDEQRLSADSGYIIPLPDIDPVPEEEDLKRNRHSSQSEESAIETGSSSSTF
PDGFR-b (1010) TAVQPNEGDNDYIIPLPDPKPEVADBGPLEGSPSLASTLNEVNTSSTISCDSPLEP 

QEpEPEPIMi (314) 
SR 

S R C 2 c F G R 5 3 0 
STK (FLT3) 

SYK (636) 
TEC (632) TG R1 (5 
T G R 6 
TIEI (11 9 

TGFR 1 (504) 
TGFR2 (568) 

o (1139) 
TIE2 

VEGFRI (1206) GSSDDVRYVNAFKFMISLERIKTFEELSPNSTTSMFEDYQLDTSTLGSP 
LLKRFTWTETKPKASMK ILA SK GVEGFR2 (1211) KFHYDNTAGISQYLQNSKRKSRPVSVKTFEDIPLEEEVKVpDDNQTDSGMVLASEELKTLEDR

VEGFR3 (1220) SLQRHSLAARYYNWVSFP GCLARGAE TRGSSRMKTFEEFPMT-PTTYKGSVDNQTDSGMVLASEEFE
YES (544) 
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Consensus (1601)
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Section 22
(168) 181690~ 1700 11710 1720 _,130 7 Q 7  0 1

A l(4681)161_
AKT 

A K T 3f (40) 
B-Raf (78 66) 

BLK 8 (505) 
(660)- 

C-Ra 7 6 (649) 
C D K (20 98) 
CD K (299) 

C- a 6 9 k3 (306) 
C I K 2 8 k4 (304) 
C D K (5 (293) 

FOFRI (1462) TVCDNGQCIKDFQRSDTG 

ERB32 (1089) DLGMGAAKGLQSLPTHDPSPLQRYSBDPTVPDPSETD--------- GYVAPLTCSPQPEYVMQPDVRP--------------- Q
ERB4 (1105) SCCNGTLRKPVAPHVQEDSSTQRYSADPTVFAPERSPRGELDEGYM~PMRDKPKQEYLNPVEENPFRKRDQAL
ERMi (380) 
ERK2 ILESLA
ERK3 (437) DLECSHTCNYKTRSSSYLDNLVWRESEVNHYYBPKLI £DLSNWKEQSKBKSDKKGKSKCERNGLVKAQILESQA
ERK4 (420) EADYGRSCIDYKVGS PSYLDKLLWRDNKPHHYSE PKLILDLSHWKQAAGAPPTAT0LADTGAREDEPASLFLEIAQWVKST

(469) AISDNTKAALKAALLKSLRSRLRDGPSAPLEAPEPRKPVTAQERQREREEKRRRRQERAKEREK-RRQERERKERGAGASG
ER K6 (368) 
FAMi (808) MEERLIRQQQEMEEDQRWLEKEERFLKPDVRLSRGIRDSQPNQYPVKDA

FG FR 1 (823) 
FG FR2 (822) 
FGFR3 (807) 
FG FR 4 (803) 

FY N (537) 
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HCK 
IKK-a (482) FFHKSIQLDLERYSEQMTYGISSEKMLKAWKEMEEKAIHYAEVGVIGYLEDQIMSLHAEIMELQKSPYGRRQGDLMESLF
IKK-b (485) FFKTSTQIDLEKYSEQTEFGITSDKLLLAWREMEQAVELCGRENEVKLLVERMMALQTDIVDLQRSPMGRKQGGTLDDLE

IKK-e (529) KSRDQVHEDRSIQQIQCCLDKMNFIYKQFKKSRMRPGLGYNEEQIHKLDKVNFSHLAKRLLQVFQEECVQKYQASLVTHG
JAKI (1143) 
JAK2 (1133) 
JAK3 (1125) 
JNK1 (428) 
JNK2 
JNK3 

LCK 
LYN (512) 

MAPK(p38) (361) 
NIK (906) GQPVRYDMEVPDSGIDLQCTLAPDGSFAWSWRVKHGQLENRP-

PAK1 (546) 
PAK2 (525) 
PAK3 
PAK4 (592) 

(720) 
PDGFR-a (1082) 
PDGFR-b (1090) 

PIM1 
SRC (536) 

SRC2(c-FGR) 
STK1 (FLT3) (994)- 

SYK 
TEC 

TGFR1 
TGFR2 (568) 

TIE1 (1139) 

VEGFR1 (1286) DLPRPSFCFSSCGHIRPVQDDESELGKESCCSPPPDYNSVVLYSSPPA 
0 VEGFR2(1284) GMVPSKSRESVASEGSNQTSGYQSGYHSDDTDTTVYSSEEAELLKLIEIGVQTGSTAQILQPDSGTTLSSPPV

SVEGFR3 
YES 
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Consenisus (1681)

IPage 66



kinase sequence alignments.apr

Section 23
(1761) 1761 770 780790 1800 810 1820 1830 1840

A-Raf 
AKT1 
AKT2 
AKT3 
B-Raf 

BLK 
BTK 

C-Raf 
CDK1 
CDK2 
CDK3 
CDK4 

CDK6 
CDK7. 
CDK8 
CDK9 

CSK 
EGFRi(1107)NPVYHNQPLNPAPSRDPHYQDPSTAVGNP--------EYLNTVQPTCVNSTFDSPAHWAQKGSHQISLDNPDYQQDFFP
ERB2 (1149) PPSPREGPLPAARPAGATLERPKTL-SPGKNGV VKDVFAFGGAVENPEYLTPQ-GGAAPQPHPPPAFSPAFDNLYYW

ERB4 (1185) NPEYHNASNGPPKAEDEYVNEPLYLNTFANTLGKAEYLKNNILSMPEKAKKAFDNPDYWNHSLPPRSTLQHPDYLQEYST
ERK1 
ERK2 

ERK3 (517) KEREKNQGFDFDSFIAGTIQJLSSQHEPTDVVDKLNDLNSSVSQLELKSLISKSVSQEKQEKGMANLAQLEALYQSSWDSQ
ERK4 (500) QGAQSTPARPPTTPSAACLPRPPPPGP---------------------GGRRRQPP---VRPORVHLPRPEALHQARGAG
ERKS (549) GPSTDPLAGLVLSDNDRSLLERWTRMARPAAPALTSVPAPAPAPT PTPTPVQPTSPPPGPLAQPTGPQPQSAGSTSGPVP
ERK6 
FAK1 (888) LASLSS PADSYNEGVKLQPQEI SPPPTANLDRSNDKVYENVTGLVKAVIEMS SKIQPAPPEEYVPMVKEVGLALRTLLAT

FGFR1 
FGFR2 
FGFR3 

SFGFR4 (803) 

FYN 
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H C K 5 2 7 
IKK-a (562) QRAIDLYKQLKHRP-SDHSYSDSTEMVKI IVHTVQSQDRVLKELFGHLSKLL.GCKQKIIDLLPKVEVALSNIKEADNTVM

0IKK-b (565) EQARELYRRLREKPRDQRTEGDSQEMVRLLLQAIQSFEKKVRVIYTQLSKTVVCKQKALE-LLPKVEEVVSLMNEDEKTVV

miKK-e (609) KRMRVVHETRNHLRLVGCSVAACNTEAQGVQESLSKLLEELSHQLLQDRAKGAQASPPPIAPYPS PTRKDLLLHMQELCE
JAK (1143) 
J A K 2 1 1 3 3 
J A K 3 1 1 2 5 
J N K 1 (4 2 8 
J N K 2 (4 2 5 
J N K 3 4 6 5 
L C K (5 0 9 
L Y N (5 1 2 

M A P K (p 38 (36 1 
N IK (9 4 8 

P A K 1 5 4 6 ,7 
P A K 2 (5 2 5 
P A K 3 (54 5 
P A K 4 (5 9 2 
P A K 5 (7 2 0 

P D G F R a 1 0 9 0 
P D G F R -b (1 10 7 

P IM I (3 1 4 
S R C (5 3 6 

S R C 2 (c-F G R (53 0) 
S T K 1 F L T 3 9 9 4 

S Y K (6 3 6 
T E C (6 3 2 

T G F R 1 5 0 4 
T G F R 2 (56 8 

T I E 1 1 1 3 9 
T IE 2 (1 12 5 

V E G F R 1 (1 3 3 4 
V EG FR 2 (1357) 
V E G F R 3 (12 9 9 

Y E S (5 4 4 
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kinase sequence alignments.apr

00 HCK (527) 
IKK-a (641) FMQGKRQKEIWHLLKIACTQSSARSLVGSSLEGAVTQTSAWhPPTSAEHDHSLSCVVTPQDGETSA0MIEENLNCLGHL

IKK-b (645) RLQEKRQKELWNLLKIACSKVRGPVSG S PDSMNASRLSQPGQLMSQPSTASNSLPEPAKKSEELVAEAHNLCTLL

IKK-e (689) GMKLLASDLLDNNRIIERLNRVPAPPDV
JAK (1143) 
JAK2 (1133) 
J A K 3 1 1 2 5 
J N K I (42 8 
JNK2 (425) 
JNK3 (465) 
LCK (509) 
L Y N (5 1 2 

MAPK (p38) (361) 
NIK 

PAKJ (546) 
PAK2 
PAK3 (545) 
PAK4 

PDGFR-a (1090)- 
PDGFR-b (1107) 

PIM1 (314) 
SRC (536) 

SRC2 (c-FGR) (530)- 
STK1 (FLT3) (994)

SYK 
TEC 

TGFRI (504)- 
TGFR2 (568) 

TIE1 (1139) 
TIE2 

VEGFRI (1334)- 
VEGFR2 

0 VEGFR3 (1299) 
YES (544) 
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Consensus (1841)
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00 ~~ZAP-70 (620) 
Consensus (1921)
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Section 26

(2001) 2001_ 2010 2027_
A-R af (607) 
~AKT1 (481) 

96 ~~AKT2 (482) 
AKT3 (480) 
B-R af (766) 

BLIK (505) 
BTI (660) 

C-Raf (649) 
CDK1 (298) 
CDK2 (299) 
CDK3 (306) 
CDK4 (304) 

(293) 
C DK 6 (327) 
CDK7 (347) 
CD K8 (465) 
C D K 9 (373) 

C SK (451) 
EGFR1 (1211) 

ERB2 (1256) 
ERB4 (1309) 
ERKI (380) 
ERK2 (361) 
ERK3 (722) 
ERK4 (558) 

(789) ADIESLQREIQMDSPML~LADLPDLQDP
ERK6 (368) 
FAMi (1053) 

FGFRI (823) 
FGFR2 (822) 

0 FGFR3 (807) 
FGFR4 (803) 

FYN (537) 
Page 76



kinase seq~uence alignments.apr

00 ~~HOK (527) 
m (746) 

IKK-b (757) 
IKK-e (717) 
JAKI (1143) 
JAK2 (1133) -7 

JAK3 (1125) 
JNKI (428) 
JNK2 (425) 
JNK3 (465) 

LCK (509) 
LYN (512) 

MAPK (p38) (361) 
NIK (948) 

PAKI (546) 
PAK2 (525) 
PAK3 (545) 
PA M4 (592) 

(720) 
PDGFR-a (1090) 
PDGFR-b (1107) 

PIM I (314) 
SRC (536) 

SRC2 (c-FGR) (530) 
STKI (FLT3) (994) 

SYK (636) 
TEO 

TGFRI (504) 
TGFR2 (566) 

TIEI (1139) 
T!E2 (1125) 

VEGFR1 (1334) 
VEGFR2 (1357) 

0VEGFR3 (1299) 
YES (544) 
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(620) 
Consensus (2001)
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TABLE 1

I1 Y N( 1W" i11 ir s' Qr" f 0

AKTI Ser/Thlr 31749 M63167 480 AUTHORS JONES, JAKUBOWICZ, PITOSSI,
MAURER,F. AND HEMMINGS, B.A.

TITLE MOLECULAR CLONING AND IDENTIFICATION OF A
SERINE/THREONINE PROTEIN KINASE OF THE
SECOND-MESSENGER SUBFAMILY

JOURNAL PROC. NAT. ACAD. SC]> U.S.A. 88, 4171-
4175 (1991)

AKT2 Ser/Thr P31751 3477198 481 AUTHORS JONES,P.F., JAKUBOWICZ,T. AND 2
HEMMINGS,B.A.

TITLE MOLECULAR CLONING OF A SECOND FORM OF RAC
PROTEIN KINASE
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TITLE COMPLEMENTATION USED TO CLONE A HUMAN

HOMOLOGUE OF THE FISSION YEAST CELL CYCLE
CONTROL GENE CDC2

JOURNAL NATURE 327 (6117), 31-35 (1987)
CDK2 Ser/Thr P24941 X61622 298 AUTHORS Elledge, S.J. and Spottswood, M.R. 7
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Q THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

O 1. A method for identifying a ligand binding to an inactive conformation of a

Z target protein kinase, comprising

5 contacting the inactive conformation of said target protein kinase,

which contains or is modified to contain a reactive group at or near a binding site of interest,

V' with one or more ligand candidates capable ofcovalently bonding to said reactive group thereby

forming a kinase-ligand conjugate; and

00 detecting the formation of said kinase-ligand conjugate and identifying

C 10 the ligand present in said kinase-ligand conjugate.

2. The method of claim 1 wherein said reactive group is capable of forming a

Sdisulfide bond with said ligand candidate.

3. The method of claim 2 wherein said reactive group is a thiol group, masked

thiol group, or activated thiol group, which forms a disulfide bond with a thiol functionality

present on said ligand candidate.

4. The method of claim 3 wherein said thiol functionality is present as part of a

flexible linking group.

The method of claim 4 wherein said flexible linking group is of the form

-(CH 2)n-S-S-CH 2CH 2NH 2 wherein n is 1 to 

6. The method of any one of claims 1 to 5 wherein said target protein kinase is

contacted with a plurality of said ligand candidates.

7. The method of any one of claims 1 to 6 wherein said target protein kinase is

locked in inactive conformation by alteration of at least one amino acid residue at an

inactivation site.

8. The method of claim 7 wherein said alteration is an amino acid substitution.

9. The method of claim 8 wherein an alanine residue is substituted for a wild-type

amino acid residue at said inactivation site.

The method of any one of claims 1 to 6 wherein said target protein kinase

contains said reactive group without further modification.

11. The method of claim 10 wherein said reactive group is a cysteine residue.

12. The method of any one of claims 1 to 6 wherein said target protein kinase is

modified to contain said reactive group.

13. The method of claim 12 wherein said reactive group is a cysteine residue.

14. The method of any one of claims 1 to 13 wherein the kinase-ligand conjugate is

detected using a technique selected from the group consisting of mass spectrometry, NMR, X-

ray crystallography, capillary electrophoresis and high performance liquid chromatography.
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0 15. The method of claim 14 wherein when the technique is mass NMR or X-ray

crystallography, the analysis, NMR or X-ray crystallography also identifies the ligand in said

O conjugate.

16. The method of any one of claims I to 15, comprising identifying at least two

ligands binding to non-overlapping binding sites of interest of the inactive conformation of said

protein kinase.

Vn 17. The method of claim 16 further comprising the step of synthesizing a molecule

C comprising said ligands.
00

18. A method for identifying a ligand that binds to the inactive conformation of a

10 target protein kinase, comprising

obtaining the inactive conformation of said target protein kinase

(C comprising an -SH group, masked -SH group, or activated -SH group;

combining said inactive conformation of said target protein kinase with

one or more ligand candidates wherein said ligand candidates each comprises a disulfide bond;

forming a kinase-ligand conjugate wherein at least one ligand

candidate binds to the inactive conformation of the target protein kinase under disulfide

exchange conditions, and

detecting the formation of said kinase-ligand conjugate and identifying

the ligand present in said conjugate.

19. The method of claim 18 wherein said target protein kinase is locked in an

inactive conformation by an amino acid substitution at one or more sites.

The method of claim 18 wherein said -SH group, masked -SH group, or

activated -SH group is provided by a cysteine residue.

21. The method of claim 20 wherein said target protein kinase is modified to

contain an -SH group, masked -SH group or activated-SH group.

22. The method of any one of claims 18 to 21 wherein said ligand is a non-peptide

small organic molecule.

23. A method for identifying ligands binding to an inactive conformation of a target

protein kinase, comprising

contacting the inactive conformation of said protein kinase having a

first and a second binding site of interest and containing or modified to contain a nucleophile at

or near the first site of interest with a plurality of ligand candidates, said candidates having a

functional group reactive with the nucleophile, under conditions such that a reversible covalent

bond is formed between the nucleophile and a candidate that has affinity for the first site of

interest, to form a kinase-first ligand complex;

identifying the first ligand from the complex of(a);

H: \9uanp\keep\SUNESIS PHARIACEUICALS 2003228345.doc 14/11/06
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0 designing a derivative of the first ligand identified in to provide a

small molecule extender (SME) having a first functional group reactive with the nucleophile on

0 the kinase and a second functional group reactive with a second ligand having affinity for the

second binding site of interest;

contacting the SME with the kinase to form a kinase-SME complex,

and

I) contacting the kinase-SME complex with a plurality of second ligand

Ce) candidates, said candidates having a functional group reactive with the SME in said kinase-
0000 SME complex, wherein a candidate that has affinity for said second binding site of interest on

C" 10 said kinase forms a reversible covalent bond with said kinase-SME complex, whereby a second

0 ligand is identified.

CN 24. The method of claim 23 wherein said nucleophile is provided by a side chain of

an amino acid residue selected from the group consisting of cysteine, serine, threonine, lysine,

asparagine, and glutamine, and wherein said cysteine residue is without further modification.

25. The method of claim 23 or claim 24 wherein said small molecule extender is

selected from the group consisting of

H IN R2

HN R6

N N H NR2 N. N R6

R 1  N^
RV 1  R 1 N Y

R 1

R4 R4 ,R 4  R4

where RI, R2, R3, R4, R5, and R6 are each independently selected from the group consisting of

H R2  N H R

N R3

S
R
3  N N R'

hydrogen, C1-C5 alkyl, C1-C5 alkylamine, and aryl provided that at least one R group on the

SME is a Michael acceptor and another R group is selected from -(CH2)n-SR'; 

SR'; -O-(CH2)n-SR';-(CH2)n-SR'; a thiol protecting group, wherein R' is hydrogen, a disulfide, or

a thiol protecting group, and n is I to 
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O 26. The method of claim 25 wherein R' is a Michael acceptor selected from the group

consisting of

0 H H H H

N N SR'

0 0 0 and 0

and R2, R3, R4, R5, and R6 are each independently selected from the group consisting of

00 hydrogen, C1-C5 alkyl, C1-C5 alkylamine, aryl; -(CH 2 2 -O-(CH 2

c  SR'; -(CH2 and a thiol protecting group provided that one of R2, R3, R4, R5, and R6 is

m€ selected from -(CH 2 -O-(CH 2)n-SR';-(CH 2 and a thiol

0protecting group, wherein R' is hydrogen, a disulfide, or a thiol protecting group, and n is I to 

27. The method of claim 25 or claim 26, wherein R3 is a Michael acceptor selected from the

group consisting of

H H H H
NN

/N N N NSR

0 0 0 and 0

and RI, R2, R4, R5, and R6 are each independently selected from the group consisting of

hydrogen, Cl-C5 alkyl, C1-C5 alkylamine, aryl; -(CH 2 2 -O-(CH 2)n-

SR'; -(CH2 and a thiol protecting group provided that one of RI, R2, R4, R5, and R6 is

selected from -(CH 2 2 -O-(CH2)n-SR';-(CH 2 and a thiol

protecting group, wherein R' is hydrogen, a disulfide, or a thiol protecting group, and n is I to 

28. A method for identifying ligands binding to an inactive conformation of a target protein

kinase, comprising

screening a library of ligand candidates with a kinase-ligand conjugate

formed by the covalent bonding of the inactive conformation of a kinase comprising a first

reactive functionality with a compound that comprises a second reactive functionality and

a chemically reactive group, wherein the second reactive functionality of the compound

reacts with the first reactive functionality of the inactive conformation of said target protein

kinase to form a first covalent bond such that the kinase-ligand conjugate contains a free

chemically reactive group, under conditions wherein at least one member of the library forms a

second covalent bond with the kinase-ligand conjugate; and

identifying a further ligand that binds covalently to the chemically

reactive group of the kinase-ligand conjugate.
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29. The method of claim 23 or claim 28 wherein the first reactive functionality of

the kinase comprises a nucleophile that is selected from the group consisting of-SH, -OH, -NH 2

O and -COOH groups.

The method of claim 29 wherein said nucleophile is provided by a side chain of

an amino acid residue selected from the group consisting of cysteine, serine, threonine, lysine,

asparagine, and glutamine.

Vn 31. The method of claim 29 wherein said nucleophile is an -SH group provided by

f< the side chain of a cysteine residue.
OO00 32. The method of claim 31 wherein said kinase is modified to contain said

10 cysteine residue.

S33. The method of claim 32 wherein said cysteine residue is introduced into said

C¢N target protein kinase to result in a variant selected from the group consisting of E234C AKTI;

E236C ALT2; E232C AKT3; D86C CDK1; D86C CDK2; D86C CDK3; D99C CDK4; D86C

D104C CDK6; D97C CDK7; D103C CDK8; D108C CDK9; S273C CSK; D128C

ERKI; Dl I IC ERK2; Dl 14C ERK3; D 11 C ERK4; D142C ERK5; D 15C ERK6; E506C

FAKI; N568C FGFRI; N571C FGFR2; N562C FGFR3; N557C FGFR4; D348C FYN; S340C

HCK; D102C IKK-a; D103C IKK-b; S93C IKK-e; S951C JAKI; S936C JAK2; N114C JNKI;

N114C JNK2; N152C JNK3; S322C LCK; S325C LYN; D1 12C MAPK; S476C NIK; S351C

PAKi; S330C PAK2; S349C PAK3; A402C PAK4; A530C PAK5; D861C PDGFR-a; D688C

PDGFR-b; D128C PIMI; S389C A-Raf; S535C B-Raf; S428C C-Raf; S347C SRC; S341C

SRC2; D698C STKI; P455C SYK; S287C TGFRI; N332C TGFR2; N924C TIEI; N909C

TIE2; N917C VEGFRI; N923C VEGFR2; N934C VEGFR3; S355C YES; P421C 

34. The method of claim 31 wherein said kinase-ligand conjugate is formed from

the ligand comprising a group capable of undergoing SN2-like attack or forming a Michael-type

adduct with the -SH group of said cysteine residue.

The method of claim 34 wherein said group capable of undergoing SN2-like

attack is selected from the group consisting of ca-halo acids, fluorophosph(on)ates, epoxides,

aziridines, thiiranes, halo-methyl ketones, and halo-methyl amides.

36. The method of claim 31 wherein said free chemically reactive group is an -SH

group.

37. The method of any one of claims 23 to 36 wherein wherein said ligand

candidates are members of a small molecule library of less than 1500 daltons, less than 1000

daltons, less than 750 daltons, less than 500 daltons, or less than 250 daltons in size.

38. The method of claim 37 wherein each member of said library differs in

molecular weight from each other member of said library.

39. The method of claim 38 wherein said library contains 1 to 100 members.
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The method of any one of claims 110o22 wherein said ligand is less than 1500

daltons, less than 1000 daltons, less than 750 daltons or less than 500 daltons in size.

041. The method of claim 7 or claim 19 wherein the inactivation site or sites are

Z selected from the group consisting of the invariant aspartic acid residue in the catalytic loop, the

arginine residue in the catalytic loop, the invariant aspartic acid residue in the DFG motif, and

the invariant lysine residue in motif 11 of said target protein kinase.

42. The method of claim 41 wherein the protein kinase locked in an inactive

M conformation by substitution at the invariant aspartic acid residue in the catalytic loop is
00 selected from the group consisting of D274X AKTI; D275X AKT2; D271 X AKT3; D359X

BLK; D521IX BTK; D1I28X GDKI1; D1I27X CDK2; D1I27X CDK3; D 14OX CDK4; D1I26X

D1I45X CDK6; D 13 7X CDK7; DI15S1X CDK8; D1I49X CDK9; D314X CSK; D83 7X

(1 EGFRI; D845X ERB32; D843X ERB4; D166X ERKI; D149X ERK2; D152X ERK3; D149X

ERK4; DI18I1X ERK5; D1I53X ERK6; D546X FAKi1; D623X FGFR 1; D626X FGFR2; D617X

FGFR3; D612X FGFR4; D389X FYN; D381X HCK; D144X IKK-a; D145X IKK-b; D135X

IKK-e; D991 X JAKI1; D976X JAK2; D949X JAK3; D 15 1X JNKI1; DI15S1X JNK2; D1I89X

JNK3; D363X Lck; D366X LYN; DI1S5X MAPK; D515X NIX; D389X PAK]; D368X PAK2;

D387X PAK3; D440X PAK4; D568X PAK5; D818X PDGFR-a; D826X PDGFR-b; D167X

PIMI; D429X A-Raf;, D575X B-Raf;, D468X C-Raf;, D388X SRC; D382X SRC2; 1381 IX

STKI; D494X SYK; D489X TEC; D333X TGFR1; D379X TGFR2; D979X TIE I; D964X

TIE2; D1022X VEGFRI; D1028X VEGFR2; D1037X VEGFR3; D386X YES; and D461X

wherein X denotes any amino acid residue other than aspartic acid.

43. The method of claim 41 wherein the protein kinase locked in an inactive

conformation by substitution at the arginine residue in the catalytic loop is selected from the

group consisting of R273X AKT1I; R274X AKT2; R270X AKT3; R358X BLK; R520X BTK;

R127X CDKI; R126X CDK2; R126X CDK3; R139X CDK4; R125X CDK5; R144X CDK6;

R136X CDK7; R15OX CDK8; R148X CDK9; R313X CSK; R836X EGFRI; R844X ERB2;

R842X ERB4; R165X ERKI; R148X ERK2; R151X ERK3; R148X ERK4; R18OX 

R152X ERK6; R545X FAK I; R622X FGFR1; R625X FGFR2; R616X FGFR3; R61 I X

FGFR4; R388X FYN; R380X HCK; R143X IiKK-a; R144X IKK-b; R134X IKK-e; R990X

JAKI; R975X JAK2; R948X JAK3; R15OX JNKI; R15OX JNK2; R188X JNK3; R362X Lck;

R365X LYN; R149X MAPK; R514X NIK; R388X PAKI; R367X PAK2; R386X PAK3;

R439X PAK4; R567X PAK5; R817X PDGFR-a; R825X PDGFR-b; R166X PM I; R428X A-

Raf; R574X B-Raf; R467X C-Raf, R387X SRC; R38IX SRC2; R8IOX STKI; R493X SYK;

R488X TEC; R322X TGFR1; R378X TGFR2; R978X TIEl; R963X TIE2; R1021 VEGFR1;

R1027X VEGFR2; R1036X VEGFR3; R395X YES; and R460X ZAP-7, wherein X denotes

any amino acid residue other than arginine.
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44. The method of claim 41 wherein the protein kinase locked in an inactive

conformation by substitution at the invariant aspartic acid residue in the DFG motif is selected

O from the group consisting of D292X AKTI; D293X AKT2; D289X AKT3; D377X BLK;

D539X BTK; D1I46X CDK 1; D1I45X CDK2; D I45X CDK3; D1I58X CDK4; D 144X 
D163X CDK6; D155X CDK7; D173X CDK8; D167X CDK9; D332X CSK; D855X EGFRl;

D863X ERB2; D861X ERB34; D184X ERKI; D167X ERK2; D171X ERK3; Dl68X ERK4;

D199X ERKS; D171X ERK6; D564X FAKI; D641X FGFRI; D644X FGFR2; D635X

M FGFR3; D630X FGFR4; D407X FYN; D399X HCK; D165X IKK-a; D166X IKK-b; D]57X
00 IKK-e; D1I009X JAKI1; D994X JAK2; D967X JAK3; D1I69X fiNK 1; D1I69X JNK.2; D207X

JNK3; D381X Lck; D384X LYN; Dl68X MAPK; D534X NIK; D407X PAK1; D386X PAK2;

D405X PAK3; D458X PAK4; D586X PAK5; D836X PDGFR-a; D844X PDGFR-b; D186X

C1 PIM 1; D447X A-Raf; D593X B-Raf; D486X C-Raf;, D406X SRC; D40OX SRC2; D829X

STK1; D512X SYK; D507X TEC; D351X TGFR1; D397X TGFR2; D997X TIEI; D982X

TIE2; D1040X VEGFRI; D]046X VEGFR2; D1055X VEGFR3; D414X YES; and D479X

ZAP-70, wherein X denotes any amino acid residue other than aspartic acid.

The method of claim 41 wherein the protein kinase locked in an inactive

conformation by substitution at the invariant lysine in motif 11 is selected from the group

consisting of K1I79X AKTI1; K 181IX AKT2; K1I77X AKT3; K268X BLK; K430X BTK; K33X

CDKI; K33X CDK2; K33X CDK3; K35X CDK4; K33X CDK5; K43X CDK6; K41X CDK7;

K52X CDK8; K48X CDK9; K222X GSK; K745X EGFR1; K753X ERB32; K751X ERB34;

K71X ERK I; K54X ERK2; K49X ERK3; K49X ERK4; K83X ERK5; K56X ERK6; K454X

FAKI; K514X FGFRI; K517X FGFR2; K508X FGFR3; K503X FGFR4; K298X FYN;

K290X HCK; K44X IKK-a; K44X IKK-b; K38X IKK-e; K896X JAK I; K882X JAK2; K855X

JAK3; K55X INK I; K55X JNK2; K93X JNK3; K272X Lck; K274X LYN; K53X MAPK;

K429X NIK; K299X PAK]; K228X PAK2; K297X PAK3; K350X PAK4; K478X PAKS;

K627X PDGFR-a; K634X PDGFR-b; K67X PIM I; K336X A-Raf, K482X B-Raf;, K375X C-

Raf;, L297X SRC; K291X SRC2; K644X STK1; K402X SYK; K398X TEC; K232X TGFRI;

K277X TGFR2; K870X TIE 1; K855X TIE2; K862X VEGFRl; K868X VEGFR2; K879X

VEGFR3; K305X YES; K369 ZAP-70, wherein X denotes any amino acid other than lysine.

46. The method of claim H1, 20, 24 or 31 wherein said cysteine, residue is selected

from the group consisting of C53 of CDK5; C1 83 of ERKI; C1 66 of ERK2; C28 of ERK3;

C488 of FGFRI; C491 of FGFR2; C482 of FGFR3; C477 of FGFR4; C533 of NIK; C835 of

PDGFR-a; C-843 of PDGFR-b; C279 of SRC; C273 of SRC2; C828 of STK1I; C39 of TGFR2;

C1039 of VEGFRI; C1045 of VEGFR2; C1054 of VEGFR3; C287 of YES; and C346 of ZAP-

47. The method of claim 13 or claim 21 wherein said cysteine residue is introduced

into said target protein kinase, to result in a variant selected from the group consisting of L I 56C
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AKT 1; K158C AKTI; TI60C AKTI; F161C AKTI; K194C AKT1; E198C AKTI; M227C

AKTI; E278C AKTI; T291C AKTI; K297C AKTI; K158C AKT2; K160C AKT2; T162C

0 AKT2; F163C AKT2; H196C AKT2; E200C AKT2; M229C AKT2; E279C AKT2; T292C

AKT2; K298C AKT2; L154C AKT3; K156C AKT3; T158C AKT3; F159C AKT3; H192C

AKT3; E196C AKT3; M225C AKT3; E274C AKT3; T288C AKT3; K294C AKT3; L246C

BLK; S248C BLK; Q151C BLK; F25 1C BLK; A279C BLK; E283C BLK; T31 IC BLK;

tn A363C BLK; A376C BLK; R382C BLK; L408C BTK; T410C BTK; Q313C BTK; F413C

BTK; E441C BTK; E445C BTK; T474C BTK; R525C BTK; S538C BTK; R544C BTK; IIOC

00 CDK1; E12C CDK1; T14C CDK1; Y15C CDK1; S53C CDKI; E57C CDKI; F80C CDKI;

Q432C CDK 1; A145C CDK 1; R151C CDK1; 11OC CDK2; EI2C CDK2; TI4C CDK2; 

CDK2; S53C CDK2; E57C CDK2; F80C CDK2; Q431C CDK2; A144C CDK2; 

CI CDK2; IIOC CDK3; E12C CDK3; T14C CDK3; Y15C CDK3; S53C CDK3; E57C CDK3;

CDK3; Q431C CDK3; A144C CDK3; R150C CDK3; 112C CDK4; V14C CDK4; A16C

CDK4; Y17C CDK4; R55C CDK4; L59C CDK4; F93C CDK4; E153C CDK4; A157C CDK4;

R163C CDK4; IIOC CDK5; E12C CDK5; T14C CDK5; Y15C CDK5; E57C CDK5; 

Q430C CDK5; A143C CDK5; R149C CDK5; 119C CDK6; E21C CDK6; A23C CDK6;

Y24C CDK6; A63C CDK6; H67C CDK6; F98C CDK6; Q449C CDK6; A162C CDK6; R168C

CDK6; L18C CDK7; E20C CDK7; Q22C CDK7; F23C CDK7; R61C CDK7; L65C CDK7;

F9IC CDK7; N141C CDK7; AI54C CDK7; K161C CDK7; V27C CDK8; R29C CDK8; T3IC

CDK8; Y32C CDK8; R65C CDK8; L69C CDK8; F97C CDK8; A155C CDK8; A172C CDK8;

H178C CDK8; 125C CDK9; Q27C CDK9; T29C CDK9; F30C CDK9; R65C CDK9; 169C

CDK9; FI03C CDK9; A13C CDK9; A166C CDK9; R172C CDK9; 1201C CSK; K203C

CSK; E205C CSK; F206C CSK; A232C CSK; E236C CSK; T266C CSK; R318C CSK; S33 IC

CSK; K337C CSK; L718C EGFRI; S720C EGFRI; A722C EGFRI; F723C EGFRI; E758C

EGFRI; E762C EGFRI; T790C EGFRI; R841C EGFR1; T854C EGFRI; K860C EGFRI;

L726C ERB2; S728C ERB2; A730C ERB2; F731C ERB2; E766C ERB2; E770C ERB2;

T798C ERB2; R849C ERB2; T862C ERB2; R868C ERB2; L724C ERB4; S726C ERB4;

A728C ERB4; F729C ERB4; E764C ERB4; E768C ERB4; T796C ERB4; R847C ERB4;

T860C ERB4; R864C ERB4; 148C ERKI; E50C ERKI; A52C ERKI; Y53C ERKI; R84C

ERKI; E88C ERKI; Q122C ERKI; S170C ERKI; R189C ERKI; 131C ERK2; E33C ERK2;

ERK2; Y36C ERK2; R67C ERK2; E71C ERK2; Q105C ERK2; S153C ERK2; R172C

ERK2; L26C ERK3; G30C ERK3; N31C ERK3; H61C ERK3; E65C ERK3; Q108C ERK3;

A156C ERK3; G170C ERK3; R176C ERK3; L26C ERK4; F28C ERK4; V30C ERK4; N31C

ERK4; H61C ERK4; E65C ERK4; Q105C ERK4; A153C ERK4; G167C ERK4; R173C

ERK4; 160C ERK5; N62C ERKS; A64C ERKS; Y65C ERK5; R97C ERK5; E1OIC ERKS;

L136C ERK5; S185C ERKS; G198C ERK5; R204C ERKS; V33C ERK6; S35C ERK6; A37C

ERK6; Y38C ERK6; R70C ERK6; E74C ERK6; M109C ERK6; G157C ERK6; LI70C ERK6;
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R I76C ERK6; 1428C FAKi1; E430C FAK2; Q333C FAKI1; F433C FAK 1; K467C FAKI1;

E471C FAKI; M499C FAKI; R550C FAKI; G563C FAKI; R569C FAKI; L484C FGFRI;

0 E486C FGFRI; F489C FGFR1; L528C FGFRI; M532C FGFRI; V561C FGFRI; R627C

Z FGFRI; A640C FGFRI; R646C FGFRI; L487C FGFR2; E489C FGFR2; F492C FGFR2;

L531IC FGFR2; M535C FGFR2; V564C FGFR2; R630C FGFR2; A643C FGFR2; R649C

FGFR2; L478C FGFR3; E480C FGFR3; F483C FGFR3; L522C FGFR3; M526C FGFR3;

V555C FGFR3; R62 IC FGFR3; A634C FGFR3; R640C FGFR3; L473C FGFR4; E475C

FGFR4; F478C FGFR4; L517C FGFR4; M521C FGFR4; V550C FGFR4; R616C FGFR4;
00 A629C FGFR4; R635C FGFR4; L276C FYN; N278C FYN; Q181C FYN; F281C FYN; S309C

FYN; E313C FYN; T341C FYN; A393C FYN; A406C FYN; R412C FYN; L268C HCK;

A270C HCK; Q1 73C H-CK; F273C HCK; A301C HCK; E305C HCK; T333C HCK; A385C

CI HCK; A398C HCK; R404C HCK; 1,21C IKK-a; T23C LKK-a; G25C IKK-a; F26C IKK-a;

R57C IKK-a; E61C IKK-a; M95C IKK-a; 13148C IKK-a; 1164C IKK-a; K170C IKK-a; L21C

IKK-b;, T23C IKK-b; G25C IKK-b; F26C IKK-b; R57C IKK-b; E61C IKK-b; M96C [KK-b;

E 149C IKK-b; It 65C IKK-b; K 17I1C IKK-b; L I5C IKK-e; Q I7C IKK-e; A 19C IKK-e; 

FKK-e; V5IC IKK-e; E55C IKK-e; M86C IiKK-e; G139C IKK-e; T156C IKK-e; R163C IKK-e;

L870C JAK 1; E872C JAK 1; H874C JAK 1; F875C JAK 1; D909C JAK 1; E91I3C JAK 1;

M944C JAK 1; R995C JAKI1; G I 008C JAKI1; K 10 14C JAK 1 ;L855C JAK2; L857C JAK2;

N859C JAK2; F860C JAK2; D894C JAK2; E898C JAK2; M929C JAK2; R980C JAK2;

G993C JAK2; K999C JAK2; L828C JAK3; K830C JAK3; N832C JAK3; F833C JAK3;-

D867C JAK3; E871IC JAK3; M902C JAK3; R953C JAK3; A966C JAK3; K972C JAK3; 132C

JNKI; S34C JNKI; A36C JNKI; Q37C JNKI; R69C JNK1; E73C JNKI; M108C JNKI;

S155C JNK1; L168C JNKI; R174C INKI; 132C JNK2; S34C JNK2; A36C JNK2; Q37C

JNK2; R69C JNK2; E73C JNK2; M108C JNK2; S155C JNK2; L168C JNK2; R174C JNK2;

170C JNK3; S72C JNK3; A74C JNK3; Q75C JNK3; R107C JNK3; El I IC JNK3; M146C

JNK3; S193C JNK3; L206C JNK3; R212C JNK3; L250C Lck; A252C Lck; Q155C Lck;

F255C Lck; A283C Lck; E287C Lck; T315C Lck; A367C Lck; A380C Lck; R386C Lck;

L252C LYN; A254C LYN; Q1I57C LYN; F257C LYN; A285C LYN; E289C LYN; T318C

LYN; A370C LYN; A383C LYN; D389C LYN; V30C MAPK; S32C MAPK; A34C MAPK;

Y3S5C MAPK; R67C MAPK; E7 IC MAPK; TIO06C MAPK; S1I54C MAPK; L1I67C MAPK;

R1I73C MAPK; L406C NIK; R408C NIK; S41IOC NIK; F41 I C NIK; F436C NIK; E439C NIK;

M469C NIK; D519C NIK; V540C NIK; 1276C PAKi1; Q1I79C PAKI1; A280C PAKI1; S28 IC

PAKi1; N314C PAK 1; V318C PAK 1; M344C PAK 1; D393C PAKI1; T406C PAKI1; A412C

PAKI; 1255C PAK2; Q158C PAK2; A259C PAK2; S260C PAK2; N293C PAK2; V297C

PAK2; M323C PAK2; D372C PAK2; T385C PAK2; A391C PAK2; 1274C PAK3; Q177C

PAK3; A278C PAK3; S279C PAK3; N312C PAK3; V316C PAK3; M342C PAK3; 13391C

PAK3; T404C PAK3; A41IOC PAK3; 1327C PAK4; E329C PAK4; S331IC PAK4; R332C
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PAK4; N365C PAK4; 1369C PAK4; M395C PAK4; D444C PAK4; S457C PAK4; A463C

PAK4; 1455C PAK5; E457C PAK5; S459C PAK5; T460C PAK5; N492C PAK5; 1496C

O PAK5; M523C PAK5; D572C PAK5; D585C PAK5; A591C PAK5; L599C PDGFR-a; S601C

Z PDGFR-a; A603C PDGFR-a; F604C PDGFR-a; L641IC PDGFR-a; L645C PDGFR-a; T674C

PDGR-a; R822C PDGFR-a; R841C PDGFR-a; L606C PDGFR-b; S608C PDGFR-b; A700C

PDGFR-b; F7OI C PDGFR-b; L648C PDGFR-b; L652C PDGFR-b; T68 IC PDGFR-b; R830C

tn PDGFR-b; R849C PDGFR-b; L44C PIM 1; S46C PIM 1; G48C PIM 1; F49C PIM 1; M87C

PIMI; L91C PIMI; E121C PIMI; EI71C PIMI; E171C PIMI; 1185C PIMI; A192C PIMI;
00 1316C A-Raf, T318C A-Raf; S320C A-Raf; F321C A-Raf; A350C A-Raf, E354C A-Raf;

T382C A-Raf; N433C A-Raf; G446C A-Raf;, T452C A-Raf; 1462C B-Raf;, S464C B-Rag,

S466C B-Raf;, F467C B-Rag, A496C B-Rag, E500C B-Raf;, T528C B-Raf; N579C B-Raf;

G592C B-Raf; T598C B-Raf; 1355C C-Raf;, S357C C-Raf; S359C C-Raf; F-360C C-Rag,

A3 89C C-Raf; E393C C-Rag; T421IC C-Rag, N472C C-Raf; G485C C-Rag; T49 IC C-Rag;

L275C SRC; Q I78C SRC; F280C SRC; A308C SRC; E402C SRC; T340C SRC; A392C SRC;

A405C SRC; R41 I C SRC; L269C SRC2; T271C SRC2; F274C SRC2; A302C SRC2; E306C

SRC2; T334C SRC2; A386C SRC2; A399C SRC2; R405C SRC2; L616C STK1I; S618C

STKI; A620C STKI; F621C STKI; L658C STKI; L662C STK1; F691C STKI; R815C STKI,

R834C STKI; L377C SYK; S379C SYK; N381C SYK; F382C SYK; E416C SYK; E420C

SYK; M448C SYK; R498C SYK; S51IC SYK; K518C SYK; L3 76C TEC; S378C TEC;

L380C TEC; F381C TEC; D409C TEC; E413C TEC; T442C TEC; R493C TEC; S506C TEC;

R513C TEC; 121 IC TGFR1; K213C TGFR1; R215C TGFRI; F216C TGFRI; F243C TGFR1;

E247C TGFRI; S280C TGFRI; K337C TGFRI; V250C TGFR2; K252C TGFR2; R254C

TGFR2; F255C TGFR2; K288C TGFR2; D292C TGFR2; T325C TGFR2; S383C TGFR2;

L403C TGFR2; 1845C TIE]; E847C TIE]; N849C TlEI; F850C TIEI; F884C TIEI; L888C

TIEI; 1917C TIEI; R983C TIEI; A996C TIE 1; R1002C TIEI; 1830C TIE2; E832C TIE2;

N834C T[E2; F835C TIE2; F869C TIE2; L873C TIE2; 1902C TIE2; R968C TIE2; A981C
TIE2; R987C TIE2; L834C VEGFRI; R836C VEGFRI; A838C VEGFRI; F839C VEGFRI;

L876C VEGFR1; L880C VEGFRI; V910C VEGFRI; R1026C VEGFRI; R1045C VEGFRI;

L840C VEGFR2; R842C VEGFR2; A844C VEGFR2; F845C VEGFR2; L882C VEGFR2;

L886C VEGFR2; V916C VEGFR2; R1032C VEGFR2; R1051C VEGFR2; L851C VEGFR3;

Y853C VEGFR3; A855C VEGFR3; F856C VEGFR3; L893C VEGFR3; L987C VEGFR3;

V927C VEGFR3; R1041C VEGFR3; R1060C VEGFR3; L283C YES; Q286C YES; C287C

YES; F288C YES; A316C YES; E320C YES; T348C YES; A400C YES; A413C YES; R419C

YES; L344C ZAP-70; N348C ZAP-70; F349C ZAP-70; E382C ZAP-70; E386C 

M414C ZAP-70; R465C ZAP-70; S478C ZAP-70; and K485C 

48. The method of claim 2 or claim 18 wherein said target protein kinase and said

ligand candidate are contacted in the presence of a reducing agent.
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O 49. The method of claim 48 wherein said reducing agent is 2-mercaptoethanol or

cysteamine.

O 50. The method of claim 14 or any one of claims 18 to 22 wherein the formation of

said kinase-ligand conjugate is detected by mass spectrometry.

51. The method of claim 50 wherein the kinase-ligand conjugate is subjected

directly to mass spectrometry analysis.

Vn 52. The method of claim 50 wherein the kinase-ligand conjugate is fragmented

prior to mass spectrometry analysis.

0, 53. The method of claim 51 or claim 52 wherein the mass spectrometry analysis

also identified the ligand in said conjugate.

54. A method for identifying a ligand binding to an inactive conformation of a

Cl target protein kinase, substantially as herein described with reference to the examples and/or

figures.
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<210> 1
<211> 4~
<212> P1
<213> H(

<400> 1
met Ser
1

Glu Tyr

Gly Thr

G1U Ala

Thr GlU

Thr Thr

GlU GlU

Gin GlU

Ser Gly
130

val ihr
145
Phe Gly

Ala Met

Ala His

Phe Leu
210

Phe Val
225
Arg GlU

lie Val

Arg Asp

Lys Ile
290

Thr Met
305
Leu Glu

omo sapiens

Gi y

Asp

Arg

Lys

Trp
so
Arg

Lys

As n

Arg

Th r
160
Ty r

Val

Pro

Cys

Se r
240
Gi u

Tyr

le

Al a

Val
320
Gl yGly Arg Ala val Asp Trp Trp Gly Leu
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330

'/al

ASP

Pro

Lys
385
GlU

Ty r

Th r

Ile

Arg
465

<210> 2
<211> 481
<212> PRT
<213> HOMO sapiens'

<400> 2
met Asn Glu Val Ser

1 
Glu Tyr lie Lys Thr

Gly Ser Phe le Gly

Leu Pro Pro Leu Asfl

Thr GIU Arg Pro Arg

Thr Thr Val Ile Glu

GlU Glu Trp Met Arg
100

Arg Ala Pro Gly Glu
115

Asp Ser Ser Thr Thr
130

Ala Lys Val Thr Met
145
Gly Thr Phe Gly Lys

165
Tyr Tyr Ala met Lys

IS0
GlU Val Ala His Thr

195
His Pro Phe Leu Thr

210
Leu Cys Phe Val met
225
Leu Ser Arg Glu Arg

245
Ala Glu lie Val Ser

260
Tyr Arg ASP Ilie LYS

275
lie Lys Ilie Thr ASP

290
Ala Thr met Lys Thr
305
Val Leu Glu Asp Asn

Trp

Phe

61 u

Glu

:11e

ASP

Al a

LYS

Al a

Leu
155
Gl u

V'al

Val

Phe

Gi y
235
Arg

His

Leu

Giu

GlU
315
ValTyr Gly Arg Ala ASP Trp Trp Gly
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WO 03/081210 WO 0/08210PCT/UJS03/08725

39750-0006.PCr. txt
330

Cys Gly Arg Leu Pr
345
Leu le Leu Met GI

Ala LYS Ser Leu LE
380

LeU Gly Giy Gly Pr
395

Phe LeU Ser Ile AS
410

Pro Phe Lys Pro Gi
425
Asp* Glu Phe Thr Al

44
Asp Ser Leu Gly LE

460
Phe ser Tyr ser Al

475

<210> 3
<211> 479
<212> PRT
<213> Homo sapiens

<400> 3
met Ser Asp Val Thi

1 
Glu Tyr Ilie Lys Ast

Gly Ser Phe Ile Gl

Tyr Pro Leu Asfl ASr

GiU Arg Pro Lys Pr(

Thr Val Ile Giu Arc

GIU Trp Thr GIU Ali
100

Giu GILA GIU Arg Mel
115

Gly Giu GIU GIU Mel
130

Met Asn Asp Phe Asj
145
Lys val lie Leu Va'

16 
Lys Ilie LeU Lys Ly!

180
Thr Leu Thr Giu set

195
Thr Ser Leu Lys Tyr

210
Met Glu Tyr Val Asr
225
Arg Val Phe Ser GIL

24!
ser Ala LeU Asp Tyr

260
LyS Leu GIU Asfl Let

275
Asp Phe Gly Leu Cys

290
Thr Phe Cys Gly Thr

Ile Val Lys Giu Gly Trp Val Gin Lys Arg Gly

Tyr Lett Ala Pro
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310
Al a

Gi y

Ile

Lys

Gly
390
Ser

Phe

Gi U

Gi u

Gi n
470

39750-0006. PCT. txt
315

Asp Trp Trp Giy Leu GI
330

Leu Pro Phe Tyr Asn GI
345

Met GiU ASP Ilie LYS Ph
360 36
Leu Leu Ser Gly LeU Le

380
Gly Pro Asp Asp Ala Ly

395
Val Asn Trp Gin ASP Va

410
Pro Gin val Thr ser Gi

425
Thr Ala Gin Thr lie Th
440 44
Gly Met Asp Cys Met As

460
Ser Tyr Sen Ala Ser GI

475

320
Met

Gi U

Th r

ASP

Met
400
Lys

Th r

Pro

Arg

<210> 4
<211> 504
<212> PRT
<213> HOMO sapiens

<400> 4
Gly LeU Val Ser Ser LYS

1 
Lys Asp Lys Gly Gin Trp

ASP Al a Pro Pro Leu Pro

Pro Pro Pro Asp Glu His

LeU Tyr ASP-Tyr Thr Ala

Gly Giu Lys Leu Gin Val

Arg Sen Leu Val Thr Gly
100

Ala Arg \fal Glu Sen LeU
115

Gly Arg Lys Giu Ala Giu
130

Gly Ser Phe Leu le Arg
145 150
Leu Sen Val Lys Asp Val

165
Lys le Ang Cys LeU ASP

180
Thr Phe Pro Sen Leu Gin

195
Asp Gly Leu CyS Gin Arg

210
Gin Asn Pro Trp Ala Gin
225 230
Ang Leu Val Arg Lys Leu

245
Gly Tyr Tyr LYS Asfl ASn

260
Gly Thr met Sen Pro Giu

275
Al a Leu Gin His Giu Ang

290
Giu Pro Ilie Tyr lie Val GiU Tyr Met Ala Arg Giy Cys LeU Leu
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315305

ASP

Met

Gi U

Asp
385
Th r

Val

Val

Arg

Arg
465
Th r

GI U

ASP GlU Gly

Gin Ile Ala

Arg ASP Leu
360

Lys lie Ala
375

Ala Gin GiU
390
le His Phe

Val LeU Leu

met ser Asfl
440

Pro Arg Pro
455

GlU Cys Trp
470
Gin Ser Val

LeU Gin Pro

Se r

Giu
345
Arg

Asp

Gi y

Gi y

Met
425
Pro

ASP

Arg

Leu

Ser Leu

Ala Tyr

Asl Ilie
365

LeU Ala
380
Phe Pro

Thr Ilie

Val Thr

lie Arq
445

Pro Pro
460
Pro GI u

320
Leu

Arg

Se r

le

Trp
400
ASP

Arg

Gi u

Tyr

Pro
480
Th rASP Phe Tyr Thr

<210> 
<211> 659
<212> PRT
<213> Homo sapiens

<400> 
Met Ala Ala Val

1
Lys Lys Lys Thr

Thr Val His LYS

Arg Giy Ser Lys

GiU Thr Val Val

Arg Arg Gly GiU

Arg Phe Pro Tyr
100

Val Phe Ser Pro
115

Lys Asn Val le
130

Cys Phe Trp Ile
145
Asn Ala met Gly

Pro Gly Ser Ser
180

Giu Giu ASP Gin
195

Ala Pro VIal Ser
210

Tyrl Met Pro Met
225
Tyr Phe le Leu

Lys Asn Gly Gin
260

GiU ASP Ser Ilie

lie

Phe
25
Gi U

ASP

Pro

Met

Val
105
Arg

ASP

Leu

GIU

Lys
185
Pro

Lys

Leu

Leu

Pro
265

Se r

Ph e

Arg

Th r

Gin

le

Pro
110
His

Tyr

Th r

Se r

Pro
190
Pro

Leu

Gi y

Al a

Th r
270

Glu Met Tyr Glu Trp Tyr Ser LYS His met Thr Arg
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se r

le
305
Al a

Cys

Se r

Leu

Prno
385
Asp

Lys

Lys

Met

Th r
465
cys

Glin

Giu

Val

Tyr
545
Val

Lys

Leu

His

LYS
625
Arg

Gi u

Gin
290
Val

Lys

Ser

Th r

Ilie
370
Ser

Leu

Tyr

Gi u

Met
450
Lys

Leu

Leu

Ser

As n
530
Val

Arg

Ser

ci y

le
610
Val

Pro

61 u

Gi U

ASP

Th r

Pro
340
Pro

A ng

Aila

Phe

Lys
420
Ser

Leu

A rg

ASnf

Giu
500
Gin

Gin

Asp

Sen

Ilie
580
Met

Gin

Tr

Phe

Gi n

Ser

61 y
325
Gin

Giu

Leu

ci y

Leu
405
Trp

Met

Sen

Pro

Tyn
485
Met

Phe

Gi y

ASP

Pro
565
Tnp

Pro

61 y

lie

Lys
645

Leu

Sen
310
ASP

Sen

Leu

Lys

Leu
390
LYS

Ang

Sen

His

le
470
Leu

cys

Leu

Vai

Gi U
550
Pro

Ai a

Tyr

Leu

Met
630
le

LeU
295
Lys

Pro

G1 n

Ilie

Tyrn
375
Gi y

61 U

Gly

61u

Gi U
455
Phe

Arg

Lys

His

Val
535
Ty r

Gi U

Phe

Gi U

Ang
615
Tyr

Leu

280
Lys

Ala

61 n

Tyn

As n
360
Pro

Tyrn

Leu

Gin

Asp
440
Lys

le

G1U

Asp

Arg
520
Lys

Th r

Val

61 y

Ang
600
Leu

Se r

Leu

61 n

Gi y

61 y

Tyn
345
Tyrn

Val

Gi y

Gi y

Tyr
425
Giu

Leu

le

Met

Val
505
Asp

Val

Ser

Leu

Val
585
Phe

Tyr

Cys

Se r

Gi u

Lys

Val
330
Leu

His

Sen

Ser

Th r
410
ASP

Phe

Val

Th r

Ang
490
Cys

Leu

Ser

Ser

Met
570
LeU

Th r

A rg

Trp

Asn
650

Gi y

Tyr
315
le

Al a

Gin

61 n

Trp
395
6I y

Val

le

Gin

Gi u
475
His

Gi U

Al a

ASP

Val
555
Tyr

met

Asn

Prno

His
635
le

Gly

Ser

Tyr

HiS
350
Ser

LYS

ASP

Gi y

LYS
430
Al a

Gly

Al a

G1 n

61 U
51.0
As n

Leu

LYS

Ph e

le
590
Th r

Al a

Al a

Val

Gi y

Val

Val
335
Leu

Al a

As n

Pro

Val
415
met

Lys

Val

Asn

Th n
495
Tyr

Cys

Ser

Phe

ser
575
Tyr

Al a

Sen

Asp

met
655

Phe

Ph e
320
Val

Phe

Gi y

Al a

Lys
400
Val

Ile

Val

Cys

61 y
480
6] n

Leu

Leu

Arg

Pro
560
Ser

ser

Gi U

G1u

61 u
640
Asp

<210> 6
<211> 297
<212> PRT
<213> HOMO sapiens

<400> 6
Met Glu ASP Tyr Th

1 5
Val Val Tyn Lys G 1'

LYS Lys le Arg Lei

Ilie Arg Giu Ile Se

Sen Leu Glin ASP Va'

GlU Phe Leu Sen me-

Ilie Giy GI U

Thn Gly Gi n

Giu Gly Vai

Leu Ang 4i s

Sen Ang Leu

Tyn LeU ASP
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Gi y

Leu

Leu

Al a
145
Th r

Gi y

Ie

Glu

As n
225
Phe

As p

Al a

ASP

Gln

Gin

LYS
130
Asp

H-is

Se r

Phe

Ilie
210
Gi U

Pro

Ci U

Lys

Leu
290

ser

cys

Leu
135
Arg

Leu

Th r

Th r

Arg
215
Val

Gi y

Leu

Lys

LYS
295

<210> 7
<211> 298
<212> PRT
<213> Homo sapiens

<400> 7
met Giu Asn Phe Gi
1 5

Val Val Tyr Lys Ali

Lys Lys Ile Arg Lei

Ilie Arg Glu Ilie Sei

LYS Leu Leu ASP Va

Giu Phe Leu His Gli

Thr Gly Ilie Pro Let
100

Gin Gly Leu Ala Ph(
115

LYS Pro Gin Asn Lei
1-30,

Asp i'he Gly Leu Ali
145
H-is Giu val Val Thi

16!
Cys Lys Tyr Tyr Set

180
Phe Ala Glu Met Va'

195
Ile Asp Gin Leu Ph(

210
Val Val Trp Pro Gl)
225
Pro Lys Tr Ala Arc

24!
Giu Asp Gly Arg set

le Gly

Thr Gly

GlU Gly

LeU Asn

ASn LYS

Phe Met

Ser Tyr

Arg. Val

Glu Gly

Vai Pro
155

Al a Pro
170
le Trp

Leu Phe

Thr Leu

Pro ASP
235

LYS Val
250
met Leu

Page 7
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LYS Arg

Val Thr
29D

39750-0006.PCT. tXt
260 265 270

le Ser Ala Lys Ala Ala Leu Ala His Pro Phe Phe Gin ASP
275 280 285
LYS Pro Val Pro His Leu Arg Leu

295

<210> 8
<211> 305
.<212> PRT
<213> HOMO sapiens

<400> 8
Met Asp Met Phe Gin

1 5
Val Val Tyr LYS Ala

L~ys LYS le Arg Leu

Ie Arg Glu le Ser

Arg Leu Leu Asp Val

Giu Phe Leu Ser Gin

Ser Glu Leu Pro Leu
100

Gin Gly Val Ser Phe
115

Lys Pro Gin Asn Leu
130

Asp Phe Gly Leu Ala
145
His Glu Val Vai Thr

165
Ser LYS Phe Tyr Thr

180
Phe Ala Giu met Val

195
le Asp Gin Leu Phe

210
Asp Thr Trp Pro Gly
225
Pro LYS Trp, Thr Arg

245
Pro Glu Gly Arg Asp

260
Gin Arg Ie Thr Ala

275
Pro Giu Pro Ser Pro

290
His
305

LYS

Lys

ASP

Leu

Val
70
ASP

His

Cys

Leu

Arg
150
Leu

rh r

Th r

A rg

Val
230
Lys

LeU

Lys

Al a

Val

Asn

Leu

Leu
55
His

Leu

L eu

His

Ie
13 5
Al a

Trp

Ala

Arg

le
215
Th r

Gi y

Leu

Th r

Al a
295

Gi U

Arg

GiU
40
Lys

As n

Lys

le

Se r
120
Asn

Ph e

Ty r

Val

LyS
200
Ph e

Gin

Leu

Met

Al a
280

Ilie
10
Th r

Glu

Leu

A rg

Ty r
90
Se r

Arg

Leu

Val

Al a
170
lie

LeU

Met

Pro

Giu
250
Leu

Ala

Gi y

Gi y

Gly

LYS

Lys
75
Met

Tyr

Val

Gi y

Pro
155
Pro

Trp,

Phe

Leu

Asp
235
le

Leu

His

Gi U

Gin

Val

His

Leu

ASP

Leu

Ilie

Ala
140
Leu

Giu

Se r

Pro

Gi y
220
Tyr

Val

Gin

Pro

Leu
300

Gi y

Leu

Pro

Pro

Tyr

Se r

Ph e

His
125
lie

Arg

le

lie

Gi y
205
Th r

Lys

Pro

Tyr

Ty r
285
Gin

rh r

Val

Se r

AS n

Leu

Th r

Gin
110
Arg

Lys

Th r

Leu

Gi y
190
ASP

Pro

Gi y

Asn

ASP
270
Phe

A rg

Tyr Gly

Ala LEU

Thr Ala

le Val

Val Phe

Pro Giy

Leu Leu

ASP Leu

Leu Ala

Tyr Thr
160

Leu G1ly
175
Cys Ilie

Ser Glu

Ser Glu

Ser Phe
240

Leu Glu
255
Pro Ser

Ser Ser

Phe ArgArq Gin Tyr Val

<210> 9
-<211> 303
<212> PRT
<213> HOMO sapiens

<400> 9
met Ala Thr Ser Arg Tyr Giu Pro Val Ala Giu le Gly Val Gly Ala
1 5 10 

Tyr Gly Thr Vai Tyr LYS Ala Arg Asp Pro H-is Ser Gly His Phe Val
25 

Ala Leu Lys ser Val Arg Val Pro Asfl Gly Gly Gly Gly Gly Giy Gly
40 

Leu Pro Ilie Ser Thr Val Arg Giu Vai Ala Leu Leu Arg Arg Leu Gilu
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Ala

Ser

Asp

Pro

Asp

Asn
145
Leu

Th r

Th r

Arg

LYS
225
Asp

Val

Leu

Ala

Phe Glu

Arg Thr

Gin Asp

Ala Glu
115

Phe Leu
130
Ile Leu

Ala Arg

Leu Trp

Pro Val
195

Arg Lys
210
le Phe

Val ser

Gin Ser

GIu Met
275

Leu Gin
290

Pro

Arg

Arg

Ile

Ala

Thr

Tyr
165
Arg

Met

Leu

Leu

Pro
'245
val

Thr

Ser

<210> 
<211> 292
<212> PRT
<213> HomO sapiens

<400> 10
Met Gin Lys Tyr Gl

1 5
Thr Val Phe Lys Al

LYS Ang Val Ary Le

Leu Arg Giu Ile Cy

Arg Leu His Asp Va

Glu Phe Cys Asp Gi

Asp Leu Asp Pro Gi
100

Gly Leu Gly Phe Cy
115

Pro Gin Asn Leu Le
130

Phe Gly Leu Ala Ar
145
Giu Val Val Thr Le

16
Lys Leu Tyr Ser-Th

180
Ala Giu Leu Aia As

195
Asp Asp Gin LeU Ly

210
GlU Gin Trp Pro Se

Asn
70
GlU

Thr

Lys

Asn

Ser
150
Ser

Ala

Trp

Phe

Ile
230
Arg

Pro

Phe

Tyr

Lys

LYS

AsP

LeL

LeL
70
AsP

IlE

Hil

Il

Ali
15(
Tr

SeI

Al

Ar

55
Val\

Ile

Tyr I

Asp I

Cys
135
Gly

Tyr

Pro

Ser

cys
215
Gly

Gly

Glu

Asn

Leu
295

Leu

Asn

Asp

Leu
55
His

Leu

val

Ser

i Asn
135

i Phe

p Tyr

r Ile

a Gly

g Ile
215

/al

-ys

-eu

Leu I
120
Ile

Sln

lu

Val
200
ly

Leu

Ala

Met

Pro
280
His

Glu

Arg

Asp
40
Lys

Sen

LYS

Lys

Arg
120
Arg

Gly

Arg

Asp

Arg
200
Phe

krg

V'al

4sp
105
Met

val

rhn

Met

vai
185
Giy

Asn

Pro

Phe

GlU
265
His

LyS

Leu

Thr
90
Lys

Arg

His

val

Al a
170
Leu

cys

Ser

Pro

Pro
250
Glu

Lys

Asp

Met

Leu

Ala

Gin

Arg,

LYS
155
Leu

Leu

le

GlU

Gl U
235
Pro

Sen

Arg

GlU

Giy

His

Gly

Lys

LYS
75
Phe

Leu

Leu

GiU

Val
155
Asp

Ser

Phe

Leu

ASP

V/al

Pro

Phe

Asp
140
Leu

Thr

Gln

Phe

Ala
220
Asp

Arg

Gly

Ile

Giy
300

GlU

Glu

Val

His

Leu

AsP

Phe

His

LeL
140
Ar

Val

Al

Pr(

Gi
22(

val

Phe

Pro

Leu
125
Leu

Ala

Pro

Sen

Ala
205
Asp

Asp

Gl y

A] a

Ser
285
Asn

Gly

Ile

Pro

Lys

I Thr

Ser

Gin

Arg
125

I Lys

cys

Leu

Gly

Gly
205

I Thr

cys

lu

Pro
110
Arg

Lys

Asp

Val

Thr
190
GlU

Gln

Trp

Pro

Gin
270
Ala

Pro

Thr

Val

Ser

Asn

Leu

cys

Leu
110
Asp

Leu

Ty r

Phe

Cys
190
Asn

Pro

Ala

His

Gly

Giy

Pro

Phe I

val
175
Tyn

Met

Leu

Pro

Arg
255
Leu

Phe

Glu

Tyr

Ala

Ser

Ile

val

Asf

Leu

Leu

Ala

Ser

Giy
175
Ile

Asp

Thr

rhr

Val

Leu

Leu

GlU

Gly
160
Val

Ala

Phe

Giy

Arg
240
Pro

Leu

Arg

Giy

Leu

Ala

val

Phe

Gly

Lys

Lys

ASP

Ala
160
Ala

Phe

Val

GlU

L

a

u

S

1

n

u

5

U

9

uu
55
ir

nS

5s

LYS le
10

Glu Thr
25
Asp Glu

Glu Leu

Asp Lys

LYS Tyn
90

Ser Phe
105
Asn Val

Asn Gly

Ile Pro

Pro Pro
170

Met Trp
185
Pro Leu

Arg Leu

.r Met Thr Lys Leu Pro Asp Tyr Lys Pro.Tyr Pro
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225
Met

Al a

Gin

Phe

Tyr Pro

Thr Gly

Arg Ile
275

Cys Pro
290

39750-0006. PCT.txt
230 235 240

Ala Thr Thr Ser Leu Val Asn Val Val Pro Lys Leu Asn
245 250 255

Arg ASP LeU Leu Gin Asn Leu Leu Lys Cys Asn Pro Val
260 265 270
Ser Ala Giu Glu Ala Leu Gin His Pro Tyr Phe Ser ASP

280 285
Pro

<210> 11
<211> 326
<212> PRT
<213> HOMO sapiens

<400> 11
met Glu
1

Ala GlU

LeU LYS

Thr Gly

LeU Ang

ASP Vai

Val Phe

Pro Glu

Leu Leu
130

Asp Leu
145
LeU Al a

Thr Sen

Gin Sen

Phe Ai a
210

Val ASP
225
Giu ASP

Lys Ser

Giy LYS

lie Ser
290

Arg Cys
305
Ser GiU

LYS

Ilie

Asn

GiU

His

Cys

GlU

Pro
115
Arg

Lys

ASP

Val

Sen
195
GiU

Gin

Trp

Al a

ASP
275
Al a

LYS

Leu

ASP

Gl y

Gl y

GiU

Leu

Th r

"is
100
Gl y

Gl y

Pro

Phe

Val
180
Ty r

Met

Leu

Pro

Gi n
260
Leu

Tyr

GlU

Asn

Gi y

GlU

Gly

Gi y

GlU

Vai

Val

Val

LeU

Gi n

GI y
165
Val

Al a

Ph e

Gi1 Y

Arg
245
Pro

Leu

Sen

As n

Th r
325

LeU

Gi y

A rg

met

rh r
70
Sen

ASP

Pro

ASP

Asfl
150
Leu

Th r

Th r

Arg

LYS
230
ASP

le

Leu

Ai a

Leu
310
Al a

Cys

Ala

Ph e

Pro
55
Phe

Arg

Gin

Th r

Phe
135
:1ie

Al a

Leu

Pro

Arg
215
Ilie

Val

Ci U

Lys

Leu
295
ASP

A rg

Tyrn

Val
40
Leu

GiU

Th r

ASP

GlU
120
Leu

Leu

Arg

Trp

Val
200
Lys

Leu

Al a

Lys

Cys
280
Sen

Sen

Aia

Gi y
25
Al a

sen

His

ASP

LeU
105
Th r

His

Val

le

Tyr
185
Asp

Pro

ASP

Leu

Phe
265
Leu

His

His

AS P
10
LYS

Leu

Th n

Pro

Arg
90
Th n

Ilie

Ser

Th r

Tyr
170
Arg

Leu

Leu

Val

Pro
250
Val

Th r

Pro

Leu

Gin Gin Tyr GlU

Val

Lys

lie

As n
75
GI U

rh r

Lys

His

sen
155
Sen

Al a

Trp

Phe

Ilie
235
Arg

Th r

Phe

Ty r

Pro
315

Phe

Arg

Arg

Val

Th r

Tyr

ASP

Arg
140
Sen

Phe

Pro

Sen

Ang
220
Ci y

Gin

ASP

Asn

Phe
300
Pro

Lys

Val

Gi u

Val

LYS

Leu

Met
125
V/al

Gi y

Gi nl

Ci U

Val
205
Cl y

Leu

Ala

Ile

Pro
285
Gin

Sen

Aila

Ang

Val

A rg

Leu

Asp
110
Met

Val

Gi n

Met

Val
190
Gl y

Sen

Pro

Ph e

Asp
270
Al a

Asp

Gin

cys \/al

Ang ASP

Val Gin

Ala Val

Leu Phe

Thr Leu

Lys Vai

Phe Gin

His Ang

Ilie LYS
160

Ai a LeU
175
Leu Leu

cys le

Sen Asp

Cly GI U
240

His Sen
255
Glu Leu

LYS Ang

Leu GiU

Asfl Thr
320

<210> 12
<211> 346
<212> PRT
<213> HOMO sapiens

<400> 12
met Ala Leu ASP Vai LYS sen Ang Ala Lys Ang Tyr ClU Lys LeU ASP
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1 5 10 
Phe Leu Gly Giu Gly Gin Phe Ala Thr \tal Tyr LyS Ala Arg ASP LYS

25 
Asn Thr ASfl Gin ile Val Ala Ile Lys LYS Ie LYS LeU Gly His Arg

40 
Ser Glu Ala Lys ASP Gly Ile Asn Arg Thr Ala Leu Arg Giu Ile LYS

55 
Leu Leu Gin Giu Leu Sen His Pro ASn Ile Ile Gly Leu LeU ASP Ala

70 75 s0
Phe Gly His Lys ser Asn Ile Ser Leu V'ai Phe ASP Phe Met GlU il-i

90 
Asp Leu Glu Val Ile le LyS ASP ASfl ser Leu Val LeU Thr Pro Sen

100 105 110
His ile Lys Ala Tyr Met .Leu Met Thr Leu Gin Gly Leu Giu Tyr Leu

115 120 125
His Gin His Trp le Leu His Arg Asp Leu Lys Pro Asn Asn Leu Leu

130 135 140
Leu Asp Giu Asn Gly Val Leu Lys Leu Aia Asp Phe Gly LeU Ala Lys
145 150 155 160
Ser Phe Gly Sen Pro Asn Ang Ala Tyn Thr His Gin Val Val Thr Ang

165 170 175
Tnp Tyr Arg Ala Pro Giu.Leu Leu Phe Gly Ala Arg met Tyr Gly Val

180 185 190
Gly Val ASP met Trp Ala Val Gly Cys Ile Leu Ala Giu Leu Leu Leu

195 200 205
Ang Val Pro Phe Leu Pro Gly Asp Sen Asp Leu ASP Gin Leu Thr Arg

210 215 220
Ie Phe Giu Thr Leu Gly Thr Pro Thn Giu Giu Gin Trp Pro ASP met
225 230 235 240
Cys Sen Leu Pro Asp Ty Val Thr Phe LYS Sen Phe Pro Gly Ilie Pro

245 250 255
Leu His His Ie Phe Sen Ala Ala Gly Asp Asp Leu Leu Asp Leu Ilie

260 265 270
Gin Gly Leu Phe Leu Phe Asfl Pro CyS Ala Arg Ie Thr Aia Thr Gin

275 280 285
Ala Leu Lys met Lys Tyr Phe Sen Asn Ang Pro Gly Pro Thr Pro Gly

290 295 300
Cys Gin Leu Pro Arg Pro Asn Cys Pro Vai Giu Thr Leu LYS Giu Gin
305 310 315 320
Sen Asn Pro Ala Leu Ala lie Lys Ang Lys Ang Thr Giu Ala Leu Giu

325 330 335
Gin Gly Gly Leu Pro LYS Lys Leu Ile Phe

340 345

<210> 13
<211> 464
<212> PRT
<213> HOMnO sapiens

<400> 13
met Asp Tyr Asp Phe Lys Val Lys Leu Sen Sen GIU Ang Giu Ang Val

1 5 10 
GIU ASP Leu Phe Giu Tyr Glu Giy Cys Lys Val Gly Arg Giy Thr Tyr

25 
Giy His Vai Tyr Lys Ala Lys Ang Lys Asp Giy Lys Asp Asp Lys ASP

40 
Tyr Ala Leu Lys Gin Ilie Giu Gly Thr Gly Ilie Sen Met Ser Ala Cys

55 
Ang Giu Ilie Ala Leu Leu Ang Giu LeU LYS His Pro Asn Val lie Sen

70 75 
Leu Gin Lys Vai Phe Leu Sen His Ala Asp Arg Lys Val Trp Leu Leu

90 
Phe Asp Tyr Aia GIU His Asp LeU Tnp His Ile Ile LyS Phe His Arg

100 105 110
Ala Sen Lys Aia Asn Lys Lys Pro Val Gin Leu Pro Arg Giy Met Vai

115 120 125
Lys Sen Leu Leu Tyr Gin Ie Leu Asp Gly Ie His Tyr Leu His Ala
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130

ASfl Trp
145
Gly GiU

Ala Arg

Val Val

Arg His
210

Ala GiU
225
Ilie LYS

Asn V'al

Met Pro

Thr Asn
290

Asp Sen
305
Ilie LYS

GiU ASP

Tyr Pro

ASP Lys
370

Thr Gly
385
Leu Lys

le Met

Asn Pro

Ala Thr
450

Val Leu

Gly Pro

Leu Phe
180

Val Thr
195
Tyr Thr

Leu Leu

Thr ser

Met Gly
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Pro 4
285
Tyr

Leu

Lys

His

Ala
365
Phe

Leu

Sen

Gi n

Leu
445
Leu

val

Leu

Leu

Pro
525
val

Ala

.Sen

His

Lys
605

I Gly.

(al F

sp 

hr-

eu

sn I

~i s I

rg
190
fly 4

Glu

Alia

Al a
270
Glu

Asn

His

cys

Leu
350
Gly

Asp

Gln

Ala

Val
430
Gln

Giy

His

Leu

Ala
510
Thn

Glu

Arg

Val

Tyr
590
Pro

Al a

ro

%sn

rhr

%rg

Pro

LYs
175
Al a

G1 u

Gly

Gln

cys
255
Leu

Giy

Tyr

Asn

Sen
335
Arg

cys

Giy

Val

Trp
415
Ile

Gly

Ser

Thr

His
495
Cys

Gln

Glu

His

Thr
575
LYS

Asr

Cys

Leu

Tyr

Pro

Sen

Gln
160
Asn

cys

Sen

Cys

Cys
240
Leu

Val

Arg

Leu

Gin
320
LYS

Glu

LyS

Asp

Phe
400
Pro

Arg

Leu

Gly

Val
480
Thr

His

cys

cys

cys
560
cys

ASP

Leu

Glnser Tyr Met Pro Ile Trp LYS Pro-Asp Giu GlU
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610 615 620

Pro Cys Pro lie Asn Cys Thr His Ser cys Val ASP LeU Asp ASP LYS
625 630 635 640
Gly Cys Pro Ala GiU Gin Arg Ala Ser Pro Leu Thr Ser le le ser

645 650 655
Ala Val Val Gly le Leu Leu Val Val Val Leu Gly Val Val Phe Gly

660 665 670
le Leu Ile Lys Arg Arg Gin Gin Lys le Arg LYS Tyr Thr met Arg

675 680 685
Arg Leu LeU Gin GiU Thr Giu Leu Vai Giu Pro Leu Thr Pro ser Giy

690 695 700
Ala met Pro.Asn Gin Ala Gin met Arg le Leu Lys Giu Thr Giu Leu
705 710 715 720
Arg LYS Val LYS Vai Leu Giy Ser Gly Ala Phe Gly Thr Val Tyr Lys

725 730 735
Giy Ile Trp Ile Pro ASP Gly Giu Asn Val Lys le Pro Vai Aia le

740 745 750
Lys Val Leu Arg Giu Asfl Thr Ser Pro Lys Aia Asfl Lys Giu le Leu

755 760 765
ASP Giu Ala Tyr Val Met Ala Gly Val Gly Ser Pro Tyr Val Ser Arg

770 775 780
Leu Leu Gly le CYS Leu Thr Ser Thr Val Gin Leu Val Thr Gin Leu
785 790. 795 800
met Pro Tyr Giy Cys Leu Leu Asp His Val Arg Giu Asn Arg Gly Arg

805 810 815
Leu Gly Ser Gin Asp Leu Leu Asn Trp Cys Met Gin Ile Ala LYS Gly

820 825 830
Met Ser Tyr Leu Giu Asp Val Arg Leu Val His Arg ASP Leu Ala Ala

835 840 845
Arg Asn Val Leu Vai Lys ser Pro ASfl HiS Val Lys le Thr Asp Phe

850 855 860
Gly Leu Ala Arg Leu LeU Asp le Asp GiU Thr Giu Tyr His Ala Asp
865 870 875 880
Gly Gly Lys Val Pro Ile Lys Trp Met Ala Leu Giu Ser Ile Leu Arg

885 890 895
Arg Arg Phe Thr His Gin Ser Asp Val Trp Ser Tyr Gly Val Thr Val

900 905 910
Trp GiU LeU met Thr Phe Gly Ala Lys Pro Tyr ASP Gly Ile Pro Ala

915 920 925
Arg Giu Ile Pro Asp Leu Leu Giu Lys Gly Glu Arg Leu Pro Gin Pro

930 935 940
Pro Ilie CYS Thr lie ASP Val Tyr Met Ilie met Val Lys Cys Trp met
945 950 955 960
le Asp Ser Glu Cys Arg Pro Arg Phe Arg Giu Leu Val Ser Giu Phe

965 970 975
Ser Arg Met Ala Arg ASP Pro Gin Arg Phe Val Val le Gin Asn Giu

980 985 990
Asp Leu Gly Pro Ala Ser Pro Leu Asp ser Thr Phe Tyr Arg Ser Leu

995 1000 1005
Leu Giu Asp Asp Asp Met Gly. Asp Leu Val Asp Ala Giu Giu Tyr Leu

1010 1015 1020
Val Pro Gin Gin Gly Phe Phe Cys Pro Asp Pro Ala Pro Gly Ala Gly
1025 1030 1035 1040
Gly Met Val His His Arg His Arg Ser Ser Ser Thr Arg Ser Gly Gly

1045 1050 1055
Giy Asp Leu Thr Leu Gly Leu Giu Pro Ser Giu Glu GlU Ala Pro Arg

1060 1065 1070
Ser Pro Leu Ala Pro Ser GiU Gly Ala Gly Ser Asp Val Phe Asp Gly

1075 1080 1085
Asp Leu Gly Met Gly Ala Ala Lys Giy Leu Gin Ser Leu Pro Thr His

1090 1095 1100
Asp Prlo Ser Pro LeU Gin Arg Tyr Ser Giu Asp Pro Thr Val Pro Leu
1105 1110 1115 1120
Pro Ser Glu Thr ASP Gly Tyr Vai Ala Pro Leu Thr Cys Ser Pro Gin

1125 1130 1135
Pro Glu Tyr Val Asn Gin Pro Asp Val Arg Pro Gin Pro Pro ser Pro

1140 1145 1150
Arg Glu Gly Pro Leu Pro Ala Ala Arg Pro Ala Gly Ala Thr Leu GiU
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1155 1160 1165

Ar-g Pro LYS Thr Leu Ser Pro Gly Lys Asfl Gly \/al \/al LYS ASP Val
1170 1175 1180

Phe Ala Phe Gly Gly Ala Val GlU Asn Pro GlU Tyr Leu Thr Pro Gin
1185 1190 1195 1200
Gly Gly Ala Ala Pro Gin Pro His Pro Pro Pro Ala Phe Ser Pro Ala

1205 1210 1215
Phe Asp Asn Leu Tyr Tyr Trp, Asp Gin Asp Pro Pro Glu Arg Gly Ala

1220 1225 1230
Pro Pro Sen Thr Phe Lys Gly Thr Pro Thr Ala Glu Asn Pro Glu Tyr

1235 1240 1245
Leu Gly Leu Asp Val Pro Val

1250 1255

.<210> 18
<211> 1308
<212> PRT
<213> Homo sapiens

<400> 18
Met LYSI
1

Al a Gly

GlU Asn

Leu Arg

Ilie Thr

Arg GlU

Leu Pro

Asp Arg

Phe Gly
130

Gly Gly
145
Ile His

Leu Val

CyS Thr

Thr Arg
210

Tyr Val
225
Pro Lys

Ala CyS

Phe Gin

Cys Val
290

Val Arg
305
Lys Met

lie Gly

Ilie ASP

Leu Val

Pro

rh r

LYS

Lys

Se r

Val

Leu

Ty r

Leu

Val

Trp

Sen

Gly
195
Th r

Se r

ASP

Val

Leu
275
Lys

Al a

cys

Th r

Lys
355
Th r

Ala

Val

Leu

Tyr

lie

Thr

GlU
100
Al a

Gin

Tyr

Gin

rh r
180
Arg

Val

Asp

Th r

Th r
260
Gi U

LYS

CYS

Lys

Gi y
340
Phe

rh r
5

Gln

Se r

Tyr

Glu

Gi y

Asn

Leu

Gi U

Val

ASP
165
As n

cys

Cys

Cys

Asp
245
Gin

His

Cys

Pro

Pro
325
Se r

Ile

Gi y

Pro

Ser

Gi U

His
70
Tyr

Leu

Ala

Leu

ASP
150
Ile

Gly

Trp

Al a

cys
230
Cys

cys

As n

Pro

ser
310
Cys

Leu

Asn

Leu

Sen

Leu

Asfl
55
Asfl

Val

A rg

le

Gi y
135
Gin

Val

Se r

Gi y

Giu
215
HiS

Phe

Pro

Ph e

His
295
Se r

Th n

Met

Cys

Trp

ASP

Sen
40
Cys

Arg

Leu

le

Phe
120
Leu

As n

Ang

Se r

Pro
200
Gi n

Arg

Al a

Gin

As n
280'
As n

LYS

Asp

Ser

Th r
360

Val

sen
25
ASP

Glu

ASP

Val

Ile
105
Leu

LYS

LYS

Asn

Gl y
185
Th r

Cys

GI U

cys

Th r
265
Al a

Ph e

Met

lie

Al a
345
Lys

Trp
10
Gl n

Leu

Val

Leu

Al a
90
Arg

As n

Asnf

Phe

Pro
170
Cys

GiU

ASP

cys

Met
250
Phe

Lys

Val

Gi U

cys
330
Gin

'le

Val Sen Leu

Sen Val cys

Giu Gin Gi.n

Val met Gly

sen Phe LeU
75
Leu Asn Gin

Gly Thr Lys

Tyr Arg Lys
125

Leu Thr GlU
140

Leu Cys Tyr
155
Trp Pro Sen

Gly Ang Cys

Asfl His Cys
205

Gly Arg cys
220

Ala Gly Gly
235
Asn- Phe Asn

Val Tyr Asn

Tyr Thr Tyr
285

Val ASP sen
300

Val Giu Giu
315
Pro Lys Ala

Thr Val Asp

Asn Gly Asn
365

Asn Ala Ilie

Leu Val Al a

Ala Gly Thr

Tyr Ang Ala

Asn Leu Glu

Ang Sen Val

Phe Ang Tyr

LeU Tyr Glu
110
ASP Gly Asn

le LeU Asn

Ala ASP Thr
160

Asn LeU Thr
175

His LYS Ser
190
Gin Thr Leu

Tyr Gly Pro

Cys Sen Gly
240

ASP Sen Gly
255

Pro Thr Thr
270
Gly Ala 'Phe

Sen Sen Cys

Asfl Gly Ile
320

Cys ASP Gly
335

Sen Sen Asn
350
Leu le Phe

GlU Ala IlieGly Ilie His Gly ASP Pro Ty r
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380370

Pro

Leu

se r

Leu

Leu
450
Leu

Asn

Al a

Gi y

Arg
530
Phe

Met

Th r

Pro

Pro
610
Asn

Se r

Ile

Tyr

Leu
690
Asn

Lys

Val

Asn

Leu
770
Val

Gi y

Gin

Leu

Leu
850
Arg

Met

Th r

Met

Val Phe Arg

Trp Pro Pro

lie Gly Gly
425

Gin Gin Gly
440

Ala Gly Asn
455
Thr lie Asn

lie Arg Asp

Cys Asn His
Gi 505

GnCys Leu
520

Ser CyS Asfl
535
lie Cys Vai

Leu Thr cys

Phe Lys Asp
58 

Gly Ala Asn
600

His Pro cys
615
His Asp Cys

His Ala Ang

lie Leu Val,
665

Ser le Lys
680

Val Giu Pro
695
Arg lie Leu

Gly Ala Phe

Thr Vai Lys
745

Pro Lys Ala
760

Met Asp His
775
Thr lie Gin

Tyr Vai His

Trp Cys Val
825

Leu Val His
840

Asn His Val
855
Asp Giu Lys

met Ala Leu

Val Trp Sen
905

Lys Pro Tyr

Th r Val/
395

Asn Met 1
410
Arg Val I

lie Thr

lie Ty I

Trp Thr 1
475

Asn Arg L
490
Leu Cys

Sen CyS 

Leu Tyr 

Giu Cys
555

His Gly F
570
Gly ProA

Sen Phe I

His Pro

lie Tyr 1
635

Thr Pro 
650
lie ValC

Lys LysA

Leu Thr F

Lys Giu ~1
715

Gly Thr 
730
lie Pro 

Asfl Val 

Pro HisL

Leu Val
795

Giu His 1
810
Gin lieA

Arg AspI

Lys lie

Glu TyrA
875

G1u Cys 
890
Tyr Gly

ASP Gly I
Page 

Glu

ASP

Tyr

Leu
445
Th n

Leu

Al a

ser

Arg
525
Gi y

Pro

Gi y

Cys

Phe
605
cys

Pro

lie

Leu

Ala
685
Sen

GlU

Tyr

Al a

Phe
765
Val

Gin

Asp

Lys

Al a
845
ASP

Al a

His

Th r

Pro

Th r

Ser
415
Giy

Phe

Asfl

Sen

Asl
495
Gi y

sen

Phe

Cys

ASP
575
GlU

Tyr

Gin

Th r

Ala
655
Phe

Ang

Th r

Lys

Gl y
735
Lys

ASP

Leu

met

Ile
815
Met

Ang

Gi y

Gly

Ang
895
Trp

Ang
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915 920 925

le Pro Asp Leu Leu GlU Lys Gly GiU Arg Leu Pro Gin Pro Pro Ile
930 935 940

cys Thr Ile ASP Val Tyrl met \'al met Val LYS Cys Trp Met le ASP
945 950 955 960
Ala ASP Ser Arg Pro LYS Phe LYS GlU LeU Ala Ala GiU Phe ser Arg

965 970 975
Met Ala Arg Asp Pro Gin Arg Tyr Leu Val Ie Gin Gly Asp Asp Arg

980 985 990
Met Lys Leu Pro Ser Pro Asn Asp Ser Lys Phe Phe Gin Asn Leu Leu

995 1000 1005
Asp Giu Giu Asp Leu Glu Asp Met Met Asp Ala Glu Giu Tyr Leu Val

1010 1015 1020
Pro Gin Ala Phe Asn Ile Pro Pro Pro le Tyr Thr Ser Arg Ala Arg
1025 1030 1035 1040
lie Asp ser Asn Arg Ser Giuilie Gly His ser Pro Pro Pro Ala Tyr

1045 1050 1055
Thr Pro Met Ser Gly Asn Gin Phe Val Tyr Arg Asp Gly Gly Phe Ala

1060 1065 1070
Ala Giu Gin Gly Val Ser Val Pro Tyr Arg Ala Pro Thr Ser Thr lie

1075 1080 1085
Pro Giu Ala Pro Val Ala Gin Gly Ala Thr Ala Giu Ilie Phe Asp Asp

1090 1095 1100
Ser Cys Cys Asn Gly Thr Leu Arg Lys Pro Val Ala Pro His Val Gin
1105 1110 1115 1120
Giu ASP Ser ser Thr Gin Arg Tyr ser Ala ASP Pro Thr val Phe Ala

1125 1130 1135
Pro Giu Arg Ser Pro Arg Gly Glu Leu Asp Giu Giu Gly Tyr Met Thr

1140 1145 1150
Pro Met Arg Asp Lys Pro Lys Gin Giu Tyr Leu Asn Pro Val Glu Giu

1155 1160 1165
Asn Pro Phe Val Ser Arg Arg Lys Asn Gly Asp Leu Gin Ala Leu Asp

1170 1175 1180
Asn Pro Giu Ty His Asn Ala Ser Asn Gly Pro Pro Lys Ala Glu Asp
1185 1190 1195 1200
Giu Tyr Val Asn Glu Pro Leu Tyr Leu Asn Thr Phe Ala Asn Thr Leu

1205 1210 1215
Gly LyS Ala Giu Tyr LeU Lys Asn Asn lie Leu Ser met Pro Glu Lys

1220 1225 1230
Ala Lys Lys Ala Phe ASP Asn Pro Asp Tyr Trp Asn His Ser Leu Pro

1235 1240 1245
Pro Arg Ser Thr Leu Gin His Pro Asp Tyr Leu Gin Giu Tyr Ser Thr

1250 1255 1260
Lys Tyr Phe Tyr Lys Gin Asn Gly Arg lie Arg Pro Ilie Val Ala Giu
1265 1270 1275 1280
Asn Pro Giu Tyr Leu Ser GIU Phe Ser LeU LYS Pro Gly Thr Val Leu

1285 1290 1295
Pro Pro Pro Pro Tyr Arg His Arg Asn Thr Val Val

1300 1305

<210> 19
<211> 379
<212> PRT
<213> Homo sapiens

<400> 19
Met Ala Ala Ala Ala Ala Gin Gly Gly Gly Gly Gly Giu Pro Arg Arg
1 5 10 

Thr Giu Gly Val Gly Pro Gly Vlal Pro Gly Glu \'al Giu met Val Lys
25 

Gly Gin Pro Phe ASP Val Gly Pro Arg Tyr Thr Gin Leu Gin Tyr Ile
35 40 

Gly GiU Gly Ala Tyr Gly met Val Ser Ser Ala Tyr Asp His Val Arg
55 

Lys Thr Arg Val Ala lie Lys LYS Ile Ser Pro Phe Giu His Gin Thr
70 75 

Tyr Cys Gin Arg Thr Leu Arg Giu Ilie Gin le Leu Leu Arg Phe Arg
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His

Gi U

Leu

Tyr
145
Asn

Th r

Prno

Trp

Ser
225
Asn

Ile

Ile

Lys

Asp
305
Val

rh r

Asp

Al a

GIU

Al a

Ty r
130
Phe

Val

cys

Giu

Tyr
210
lie

Ang

Leu

Asnf

Val
290
Leu

Gi u

Asp

Asp

Ang
370

Asfl

met
115
Lys

Leu

Leu

ASP

His
195
Ang

Asp

Pro

Gi y

met
275
Ala

Leu

Giu

Gi u

Leu
355
Ph e

Ile

ASP

LeU

Gin

Ang
165
LYS

His

Pro

Trp

Phe
245
Leu

Ala

Al a

Arg

Leu
325
Val

LYS

Pro

A ng

lie
120
Gin

Arg

LYS

ASP

Phe
200
Met

Gl y

LyS

Pro

Ty r
280
Phe

Th r

Pro

Gi U

Leu
3 60
Leu

39750-0006. PCT.txt
90

ASP Ilie Leu Arg Al
105
Val Gin Asp Leu Me

12
Gin Leu Ser Asn AS

140
Gly LeU LYS Tyn 11

155
Pro Ser Asfl LeU Le

170
Phe Gly LeU Ala Ar
185
Leu Thr Giu Tyr Va

Leu Asn Ser LYS Gi
220

Cys lie LeU Ala Gi
235

His Tyr LeU ASP Gi
250

ser Gin Giu Asp Le
265
LeU Gin ser Leu Pr

28
Pro LYS Sen ASP Se

300
Phe Asn Pro Asn LN

315
Tyr LeU Glu Gin T

330
Pro Phe Tr Phe Al
345
Lys Glu Leu lie P1

Glu Ala Pro

a

t

p

e

n

'0

'5

La

sen Thn
110
G1U Thnr

His Ile

His sen

Ilie Asn
175

lie Ala
190
Ala Thn

Tyr Thr

Met Leu

LeU Asn
255

Asn Cys
270
Ser Lys

Lys Ala

Arg lie

Tyr ASP
335

Met Giu
350
Gin GIU

<210> 
<211> 360
<212> PRT
<213> HOMO sapiens

<400> 20
met Ala Ala Al a Al

1 5
Gin Val Phe ASP Va.

Giu Gly Ala Tyr GT

Val Ang Val Ala i

cys Gin Arg Thn Le

Giu Asn Ilie Ile GI

Gin Met Lys Asp Va
100

Tyr Lys Leu Leu Ly
115

Phe Leu Tyr Gin i
130

VIal Leu His Arg As
145
CyS ASP Leu Lys 11

16
ASP His Asp His Th

Ala Ala Gly Ala

Gly Pro Arg Tyr

met Val cys sen
140

LYS LYS lie Sen

Arg Glu Ilie LYS

lie Asn Asp Ie

Tyn Ilie Val Gin
105

Thn Gin His Leu
120

Leu Arg Gly Leu
135

Leu Lys Pro Sen
150
CyS Asp Phe Gly

Gly Phe Leu Thn

Gi y

Th n

Al a

Prno

Ilie

Ilie

ASP

Se r

LYS

Asn

Leu
170
Gi u Tyr Val Ala Thn
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Tyr

Ile

A rg
225
Leu

Asn

Val

LeU

Giu
305
ASP

Asp

Arg

180
Pro

Trp

Ph e

Leu

Al a
260
ASnf

LYS

Leu

li1e

LYS
340
Pro

Ile met

Val Gl y
215

Gly LYS
230
Sen Pro

Asfl Tyr

Leu Phe

Leu Thr
295

His Pro
310
Glu Ala

Lys Leu

Tyr Arg

Leu
200
cys

His

Se r

LeU

Pro
280
Ph e

Ty r

Pro

Lys

Ser
360

Lys Gly

Ala GlU
220

ASP Gin
235
ASP Leu

Leu Pro

ASP Ser

His LYS
300

Gin Tyr
315
Phe ASP

Ilie Phe

Tyr
205
Met

Leu

ASnf

His

LYS
285
Arg

Tyr

Met

GlU

190
Thr LYS Ser

<210> 21
<211> 721
<212> PRT
<213> HOMO sapiens

<400> 21
Met Ala GiU Lys Ph

1 5
Gly sen Arg Tyr mel

Leu Val Phe Ser A]~

Lys Lys le Val LeI

Glu Ile Lys lie 114

Phe Glu le Leu GI

Ser Leu Thr Glu Lel
100

Thr Asp Leu Ala AsJ
115

Ala Ang Leu Phe me.
130

Ser Ala Asn Val Le
145
Asn Thr Glu Asp Le

16
le Met Asp Pro Hi

180
Val Thr Lys Trp Ty

195
Tyr Thr Lys Ala 11

210
met Leu Thr Gly Ly
225
Met Gin Leu le Le

24
Gin Glu LeU Leu Se

260
Giu Pro His Lys Pr

275

a1

u

n

t

LI

u
5
S

r

e

S

U
5
r

0

Ser

Leu

ASP

Asp
55
A rg

Ser

Se r

Leu

Gin
135
Arg

Leu

Ser

Se r

met
215
Leu

Sen

Ile

*Th r

Leu Met Asn

Lys Pro Leu
25

Asfl ASP Cys
40
Pro Gin sen

LeU ASP His

Gly Ser Gin
90

Val Tyr :lie
105

Giu Gin Gly
120
LeU LeU Arg

Asp Leu Lys

Lys Ie Gly
170

His Lys Gly
185

Pro Arg Leu
200
Tr Ala Ala

Phe Ala Gly

le Pro Val
250

Pro Val Tyr
265

Gin Leu Leu
280
le LeU Thr

Pa

Hi S

Cys

LYS

Lys

As n

Th r

Gin

Leu

LeLI
140
Al a

Phe

Leu

LeU

cys
220
His

His

A rg

Gi y

Gly Phe

Giy Gly

Arg V/al

HIS Al a

li1e Val

ASp ASP

GI U Tyr
110

LeU Gi U
125
Lys Tyr

Asn Leu

Gly Leu

Sen Giu
190

Sen Pro
205
Ile Phe

GiU Leu

GiU GiU

Asfl ASP
270

Ilie ser
285

Leu

Gi y

:11e

Arg

Val

Gi y

Gi U

His

Hi 

le
160
Ang

LeU

Asn

Glu

Gi n
240
Arg

Th r

Glu

Ala Leu Asp Phe Leu Glu Gin Phe
ge 2.

Sen Pro Met ASP Arg
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Leu-
305
PheI

GIU

Asn

VfalI

Leu
385
Tyr

Thn

Asn

Arg

Asfl
465
Glu

Arg

Gin

Se r

As p
545
Gi U

Lys

Trp

Gin

Ty r
625
met

His

Gi n

Pro

Sen
705
Asfl

290
Thr

Pro

V/al

r rp

Hi S
370
Se r

Leu

Asfl

LYS

Se r
450
Hi S

G ln

ASnf

Leu

Ph e
530
Val

Leu

Gi y

ASP

Ph e
610
Th r

LeLZ

Glu

Leu

Leu
690
Pro

Al a

Met

Asp

Gi u
355
Asfl

Asp

ASP

Tyr

Ty r
435
Se r

Ty r

Ser

Gi y

Ala
515
le

Val

Lys

Met

Ser
595
cys

Se r

Glu

Glu

Glu
675
Lys

Gin

Giu

ASP

Asp
340
Arg

Asri

Val

Gi y

Se r
420
Cys

Ser

Tyr

LYS

Leu
500
Gi y

Al a

Asp

Sen

Al a
580
Gin

Gi u

Ty r

Th r

Gi y
660
Se r

Sen

Ile

GI U

Gi U
325
Il e

Ty r

Phe

Th r

Asp
405
Th r

Asp

Tyr

GlU

G1U
485
Val

Lys

Gi y

Lys

Leu
565
Asn

Phe

Val

Leu

GlU
645
Ph e

Ilie

Ile

Pro

Al a
310
Pro

Leu

His

ASP

ASP
390
A rg

Giu

Leu

Leu

Pro
470
Lys

Lys

Gi u

Th r

Leu
550
lie

Leu

Val

Ang

ASP
630
Pro

Leu

Gi y

Gin

His
710
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295 300
Leu sen His Pro Tyr Met Se

315
lie Sen Sen His Pro Phe H!

330
Leu Met Asp Glu Thn His Se

345
Asp Cys Gin Phe Sen Glu Hi

360 36
le Asp Glu Val Gin Leu As

375 380
Giu Giu GiU Val Gin Val AS

395
Giu Lys Tyr Leu Giu Asp Pr

410
Pro Cys Tnp Gin Tyr~ Sen As

425
Giu cys Sen His Thn Cys As

440 44
Asp Asn Leu Val Tnp Ang Gl
455 460
Lys Leu lie lie Asp Leu Se

475
Sen Asp Lys Lys Gly LYS Se

490
Ala Gin le Ala LeU Glu Gi

505
Ang Giu Lys Asn Gin Gly Ph

520 52
Ilie Gin Leu sen sen Gin Hi
535 540
Asn Asp Leu Asn Sen sen Va

555
sen LYS ser Val Sen Gin GI

570
Ala Gin Leu Giu Ala LeU TS

585
Sen Gly Gly Giu Asp Cys Ph

600 6C
Lys Asp Glu Gin Val Giu L
615 620
LYS Phe Phe Sen Ang Lys Gfl

635
Vai Glu Asp Gly Lys Leu G1

650
Asn Asn sen Gly Glu Phe L

665
le Pro Gin Phe His Sen 'P

6806
Aia Thn LeU Thn Pro Sen Al
695 700
Gin Thn Tyr Sen Sen Ile L

F 715

r

5

r

S

p

p

0

P

n

U

U

S

IS

Iu

ly

r'
e5
Ia

le

le

His
350
Asp

Pro

Pro

Ai a

His
430
Tyr

Sen

Asn

Lys

Al a
510
ASP

Gi u

Sen

Lys

Gin
590
Ph e

Gi U

ASP

Giu

Phe
670
val

Met

Lys

Tyrn

GI u
335
Iile

Trp

Arg

Arg

Ph e
415
Hi s

LYS

Glu

Tnp

Cys
495
Sen

Phe

Pro

Gin

Gin
575
sen

Ilie

Asfl

Th n

Ang
655
Asfl

Gi y

Lys

His

Sen
320
Asp

Tyrn

Pro

Ala

LYS
400
Asp

Giu

Th n

Val

Lys
480
Gi u

Gin

ASP

Th n

Leu
560
Glu

Sen

ASfl

Th n

Glu
640
Gi y

Lys

sen

Sen

Leu
720

<210> 22
<211> 557
<212> PRT
<213> Homo sapiens

<400> 22
met Ala GlU LYS Gly ASP Cys Ilie Ala Sen Val Tyr Gly Tyr ASP Leu
1 5 10 

Gly Gly Ang Phe Val ASP Phe Gin Pro Leu Gly Phe Giy Val Asn Giy
25 

Leu Val Leu sen Ala Val Asp Sen Ang Ala Cys Ang Lys Val Ala Val
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40 

LYS LYS Ile Ala Leu Sen ASP Ala Arg Sen met LYS HIS Ala LeU Arg
55 

Giu le LYS le le Arg Arg LeU ASP HIS ASP Asn le Val LYS Val
70 75 so

Tyr Giu Val Leu Gly Pro Lys Gly Thr Asp LeU Gin Gly Glu Leu Phe
90 

Lys Phe sen Val Ala Tyr Ile Val Gin Giu Ty Met Giu Thr ASP Leu
100 105 110

Ala Arg Leu Leu Glu Gin Gly Thr LeU Ala Giu Giu His Aia Lys Leu
115 120 125

Phe Met Tyr Gin LeU LeU Arg Gly LeU LYS Tyr le His Sen Ala Asfl
130 135 140

Val LeU HIS Arg ASP Leu Lys Pro Ala Asn Ilie Phe Ilie Sen Thr Glu
145 150 155 160
ASP Leu Val Leu Lys ie Gly ASP Phe Gly Leu Ala Arg Ilie Val Asp

165 170 175
Gin His Tyr sen His Lys Gly Tyr Leu Ser Giu Gly Leu V/al Thr LYS

180 185 190
Trp Tyr Arg sen Pro Arg Leu LeU Leu Sen Pro Asn Asn Tyr Thr Lys

195 200 205
Ala Ilie ASP met Trp Ala Ala Gly Cys le Leu Ala Glu Met Leu Thr

210 215 220
Gly Arg Met Leu Phe Ala Gly Ala.His Glu Leu Giu Gin met Gin Leu---
225 230 235 240
le Leu Giu Thr le Pro Val le Arg Giu Glu Asp Lys ASP Giu Leu

245 250 255
LeU Arg Val Met Pro Sen Phe Val Sen Ser Thr Trp Giu Val Lys Arg

260 265 270
Pro Leu Ang Lys Leu Leu Pro Giu Val Asfl Sen Giu Ala le Asp Phe

275 280 285
Leu Glu Lys Ile LeU Thr Phe Asfl Pro Met ASP Ang Leu Thn Ala Giu

290 295 300
met Gly Leu Gin His Pro Ty Met Sen Pro Tyr Sen Cys Pro Glu Asp
305 310 315 320
Giu Pro Thn Sen Gin His Pro Phe Arg le Giu Asp Giu le ASP ASP

325 330 335
Ie Val Leu Met Ala Ala Asn Gin Sen Gin Leu sen Asn Trp Asp Thn

340 345 350
Cys Sen Sen Arg Tyr Pro Val sen Leu sen sen Asp Leu Giu Trp Arg

355 360 365
Pro Asp Arg Cys Gin ASP Ala sen Giu Val Gin Ang ASP Pro Ang Gly

370 375 380
'he Gly Ala Leu Ala GIU ASP Val Gin Val Asp Pro Ang Lys Asp Sen
385 390 395 400
His Sen Sen sen GiU Arg Phe Leu Giu Gin Sen His Sen Sen met Glu

405 410 415
Arg Ala Phe Giu Ala Asp Tyr Gly Ang sen CYS ASP Tyr LYS Val Gly

420 425 430
Sen Pro Sen Tyr Leu Asp Lys Leu Leu Tnp Ang Asp Asn Lys Pro His

435 440 445
His Tyr sen Giu Pro Lys Leu le Leu Asp Leu Sen His Trp Lys Gin

450 455 460
Ala Ala Gly Ala Pro Pro Thn Ala Thr Gly Leu Ala Asp Thr Gly Ala
465 470 475 480
Ang GiU ASP Giu Pro Ala sen Leu Phe Leu Giu Ile Ala Gin Trp Val

485 490 495
Lys Sen Thr Gin Gly Ala Gin sen Thn Pro Ala Arg Pro Prlo Thr Thr

500 505 510
Pro Sen Ala Ala Cys Leu Pro Arg Pro Pro Pro Pro Gly Pro Giy Gly

515 520 525
Ang Arg Arg Gin Pro Pro Val Ang Pro Gly Arg Val His Leu Pro Arg

530 535 540
Pro Giu Ala Leu His Gin Ala Arg Gly Pro Ala Gly Gin
545 550 555

<210> 23
Page 



WO 03/081210 PCT/US03/08725

39750-0006.PCT.txt
<211> 815
<212> PRT
<213> Homo sapiens

<400> 23
Met Ala Glu Pro Leu Lys Glu Glu Asp Gly Glu Asp Gly Ser Ala Glu

1 5 10 
Pro Pro Ala Arg Glu Gly Arg Thr Arg Pro His Arg cys Leu Cys Ser

25 
Ala Lys Asn Leu Ala Leu Leu Lys Ala Arg ser Phe Asp Val Thr Phe

40 
Asp Val Gly Asp Glu Tyr Glu Ile lie Glu Thr Ile Gly Asn Gly Ala

55 
Tyr Gly Val Val Ser Ser Ala Arg Arg Arg Leu Thr Gly Gin Gin Val

70 75 
Ala Ile Lys Lys Ile Pro Asn Ala Phe Asp Val Val Thr Asn Ala Lys

90 
Arg Thr Leu Arg Glu Leu Lys Ile Leu Lys His Phe LyS His Asp Asn

100 105 110
Ile Ile Ala lie Lys Asp Ile Leu Arg Pro Thr Val Pro Tyr Gly Glu

115 120 125
Phe Lys Ser val Tyr val val Leu Asp Leu Met Glu Ser Asp Leu His

130 135 140
Gln lle Ile His Ser Ser Gin Pro Leu Thr Leu Glu His Val Arg Tyr
145 150 155 160
Phe Leu Tyr Gin Leu Leu Arg Gly Leu Lys Tyr Met His Ser Ala Gln

165 170 175
Val Ile His Arg Asp Leu Lys Pro Ser Asn Leu Leu val Asn Glu Asn

180 185 190
Cys Glu Leu Lys Ile Gly Asp Phe Gly Met Ala Arg Gly Leu Cys Thr

195 200 205
Ser Pro Ala Glu His Gin Tyr Phe Met Thr Glu Tyr Val Ala Thr Arg

210 215 220
Trp Tyr Arg Ala Pro Glu Leu Met Leu Ser Leu His Glu Tyr Thr Gin
225 230 235 240
Ala Ile Asp Leu Trp Ser val Gly Cys Ile Phe Gly Glu Met Leu Ala

245 250 255
Arg Arg Gln Leu Phe Pro Gly Lys Asn Tyr Val His Gln Leu Gin Leu

260 265 270
Ile Met Met Val Leu Gly Thr Pro Ser Pro Ala val Ile Gin Ala val

275 280 285
Gly Ala Glu Arg val Arg Ala Tyr lie Gln Ser Leu Pro Pro Arg Gln

290 295 300
Pro val Pro Trp Glu Thr val Tyr Pro Gly Ala Asp Arg Gin Ala Leu
305 310 315 320
ser Leu Leu Gly Arg Met Leu Arg Phe Glu Pro Ser Ala Arg Ile Ser

325 330 335
Ala Ala Ala Ala Leu Arg His Pro Phe Leu Ala Lys Tyr His Asp Pro

340 345 350
Asp Asp Glu Pro Asp Cys Ala Pro Pro Phe Asp Phe Ala Phe Asp Arg

355 360 365
Glu Ala Leu Thr Arg Glu Arg Ile Lys Glu Ala Ile Val Ala Glu Ile

370 375 380
Glu Asp Phe His Ala Arg Arg Glu Gly lie Arg Gin Gin Ile Arg Phe
385 390 395 400
Gin Pro ser Leu Gin Pro Val Ala Ser Glu Pro Gly Cys Pro Asp val

405 410 415
Glu Met Pro Ser Pro Trp Ala Pro Ser Gly Asp Cys Ala Met Glu Ser

420 425 430
Pro Pro Pro Ala Pro Pro Pro Cys Pro Gly Pro Ala Pro Asp Thr lle

435 440 445
Asp Leu Thr Leu Gin Pro Pro Pro Pro Val Ser Glu Pro Ala Pro Pro

450 455 460
Lys Lys Asp Gly Ala Ile Ser Asp Asn Thr Lys Ala Ala Leu Lys Ala
465 470 475 480
Ala Leu Leu Lys Ser Leu Arg Ser Arg Leu Arg Asp Gly Pro Ser Ala

485 490 495
Pro Leu Glu Ala Pro Glu Pro Arg Lys Pro Val Thr Ala Gin Glu Arg
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Gln Arg

Glu Arg
530

Gly Ala
545
Ser ASP

Pro Ala

Thr Pro

Leu Ala
610

Gly Pro
625
Pro Thr

Al a Thr

Gly Leu

Gly LeU
690

Glu Ser
705
Val Glu

Gly Ala

Ser Phe

ser Ala
770

Gly Met
785

500
Arg

LYS

Gi y

ASP

Pro
580
Pro

Pro

Pro

Pro

Th r
660
Gly

Pro

Asp

Pro

Tyr
740
Met

LeU

Pro

Gi U

Arg

Gly

Arg
565
Ala

Th r

rh r

Gl n

Pro
645
Se r

Se r

Pro

Val

Leu
725
Gly

Gly

Ser

Al a

Leu
805

GiU

Arg

Pro
550
ser

Leu

Pro

Gi y

Pro
630
Gi y

Leu

Se r

Asp

Asfl
710
Pro

Val

Val

Ala

Asp
790

LYS

Gl n
535
Se r

Leu

Th r

Val

Pro
615
Al a

Pro

Leu

Th r

Al a
695
Leu

Pro

Gly

Al a

Ser
775
Ile

Arg
520
Gl U

Th r

Leu

Se r

G.ln
600
Gin

Cys

le

Al a

Pro
680
di y

Val

Val

Ph e

ASP
760
Leu

Gl

39750-0006. PCT.txt
505
Arg Arg Arg Gin GiU

525
Arg Glu Arg LYS Glu

540
ASP Pro LeU Ala Gly

555
GlU Arg Trp Thr Arg

570
Val Pro Ala Pro Ala
585
Pro Thr ser Pro Pro

605
Pro Gin Ser Ala Gly

620
Pro Pro Pro Gly Pro

635
Pro Val Pro Ala Pro

650
Ala Gin ser Leu Val
665
Gly Val Leu Pro Tyr

685
Gly Ala Pro Gin Ser

700
Thr Gin Gin Leu Ser

715
Phe Ser Gly Thr Pro

730
Asp LeU Glu Giu Phe
745
Gly Pro Gin Asp Gly

765
Leu Ala Asp Trp Leu

780
ser Leu Gin Arg Glu

795
Leu Pro ASP Leu Gin

510
Arg

Arg

Leu

met

Pro
590
Pro

Ser

Ala

Pro

Pro
670
Phe

Ser

Lys

LYS

Leu
750
Gin

di u

Ile

Asp

Al a

Gi y

Val

Al a
575
Al a

Gl y

Th r

Pro

Gi n
655
Pro

Pro

Met

Ser

Gl y
735
Asn

Al a

di y

Gin

Pro
815Asp Ser Pro Met Leu Ala Asp

<210> 24
<211> 367
<212> PRT
<213> HOMO sapiens

<400> 24
Met Ser
1

Thr Lys

Val Gly

Thr Giy

Glu Leu

Met Arg

GiU Thr

Gly Thr

Arg lie
130

His Ala
145
Val Asn

Ala Arg Ser G
11

Vial Arg Al a v.

Gly Ala Val C

le LYS Lys L

Ala Tyr Arg G

le Gly Leu L
9

Thr ASP Phe T
105

Leu Met Lys H
120

Tyr Gin met L
135
His Arg Asp L

Leu Lys Ilie L

Phe Tyr Arg Gin Giu Val

ai TyrA

ys SerA

eu Tyr

I U Leu

eu ASP
0~
yr Leu

is GlU I

eu Lys

eu Lys 1
155

.eu AspI
Page 27

Phe Gly LeU Ala



WO 03/081210 WO 0/08210PCT/UJS03/08725

39750-0006. PCT.txt

GI n

Al a

Ile

Leu
225
Val

Giu

Phe

GlU

Al a
305
Pro

Leu

Pro

ASP

Gi U
195
Se r

LYS

Gi y

LYS

Sen
275
Met

Ala

Val

Gi U

Arg
355

sen
180
Val

Val

Gl y

Th r

As n
260
Ile

Le u

His

Gin

Trp
340
Gin

165
Gi u

lie

Gl y

Sen

Pro
245
Tyrn

Leu

Val

Pro

LYS
325
LYS

Leu

met

Leu

cys

ASP
230
Pro

met

Th r

LeU

Tyr
310
Tyrn

Arg

Gi y

Th r

Asfl

lie
215
His

Al a

LYS

Asnf

ASP
295
Phe

ASP

Vai

Al a

Gi y

Trp
200
Met

Leu

GlU

Gi y

Al a
280
Al a

Giu

ASP

Th r

Arg
360

Val Val

Ang Tyr

GlU Met

Gin Leu
235

Val Gin
250
Pro Glu

Pro Leu

Gin Ang

Leu His
315

Phe ASP
330
Lys Glu

Sen Lys

Thn Arg

Thr Gin
205

lie Thr
220
Lys Glu

Arg Leu

Leu Glu

Ala Val
285

Val Thr
300
ASP Thr

ASP Val

Val Leu

Glu Thr
365

Trp Tyr
190
Thn Val

Gly LYS

Ilie Met

Gin Sen
255

Lys Lys
270
Asfl Leu

Ala Gly

Glu Asp

ASP Ang
335

Sen Phe
350
Pro Leu

A rg

ASP

Th r

Lys
240
ASP

ASP

Leu

Gi U

Gl U
320
rh r

LYS

<210> 
<211> 1052
<212> PRT
<213> Homo sapiE

<400> 25
Met Ala Ala Ala

Sen

Met

Pro

Ang

Al a

Trp

LeU

Leu

Asn
145
ASP

Arg

Asfl

LYS

Gin
225
Leu

cys

Al a

Th r

Gl u

Th r

Gi y

cys

LeLI

Al a

Prno
130
Phe

Gin

A rg

Tyr

Ser
210
Gin

Lys

Ph e
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LYS

Ang

Thn
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Hi S

His
115
LyS

Ph e

Val

Sen

Gi u
195
Leu
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Phe

Lys

Ci y
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Val

Trp

lie

Gi y

Val
100
Pro

Gl y

Tyn
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Tyr
180
Val

Leu

Phe

Phe

Cys
2 6C
Proc

Tyr

His

Leu

Ala

Gi n

Phe

ASP

Prno

Phe

Gi nl

Gi n
165
Tnp

Leu

Asp

Ang

GlU
245
Ala

Leu ASP Pro Asn

Leu

LYS

Sen

Lys
70
Ang

Met

Giu

Leu

Gi n
150
Ci u

Giu

Glu

sen

Gin
230
Ilie

Leu

Gly

Val

Il e
55
:11e

Leu

Ci y

Gl u

Asn
135
Val

Ilie

Met

LYS

Val
215
Phe

LeL

Gl Y

Thr

Phe
40
lie

Val

Sen

Val

Tnp
120
Gi n

LYS

Aila

Ang

ASP
200
Lys

Ala

ISer

Sen

Gi y
25
His

A rg

ASP

His

Sen
105
LYS

Phe

Ser

Leu

Ci y
185
Val

Al a

As n

Pro

Sen
265

Leu
10
4et ClU

ryn Phe

His Giy

sen His
75

LeLI Ang
90
Sen Val

Tyr Giu

Thn GiU

ASP Tyr
155

Lys Leu
170
Asn Aia

Giy Leu

Lys Thr

LeU Asn
235

Val Tyr
250
Tnp lie

Tyr Leu
Page 2

Ang Sen Pro

GlU Ser Asn

ASP Aia Thr

LYS Val LYS

Sen GiU Giu

Arg ClU Lys
110

Leu Arg lie
125

Asp Lys Pro
140
met Leu Giu

Gly Cys Leu

Leu GIU LYS
190

LYS Ang Phe
205

LeU Ang LYS
220
Ang Giu Giu

Arg Phe Asp

lie sen Val
270

IThn ASP Lys
:8

Asn His Thn Pro Asn
1-5
Gly

Ser

ASP

His

Val

Tyr
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Th n

Ilie

Gi U
175
Lys

Phe
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LYS
255
Gi u

Ci y

sen
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GlU

Val

Val
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GlU
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Leu

Al a
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Ilie

lie
240
GilI

LeLI

cysGlu GIU Gy Ilie Sen
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275 280 285

Asn Pro Thr His LeU Ala ASP Phe Thr Gin Vl Gin Thr Ile Gin Tyr
290 295 300

Ser Asn Ser Glu ASP Lys Asp Arg Lys Gly Met Leu Gin Leu LYS Ile
305 310 315 320
Ala Gly Ala Pro Glu Pro Leu Thr Val Thr Ala Pro Ser LeU Thr lie

325 330 335
Ala Giu Asn Met Ala Asp Leu Ile Asp Gly Tyr Cys Arg Leu Val Asn

340 345 350
Gly Thr ser Gin Ser Phe le Ile Arg Pro Gin Lys Giu Giy Glu Arg

355 360 365
Ala Leu Pro Ser le Pro LYS LeU Ala Asfl Ser Giu Lys Gin Gly Met

370 375 380
Arg Thr His Ala Val Ser Val Ser Glu Thr Asp Asp Tyrl Ala GiU Ilie
385 390 395 400
lie ASP Giu Giu Asp Thr Tyr Thr Met Pro Ser Thr Arg ASP Tyr'Giu

405 410 415
Ilie Gin Arg Giu Arg Ilie Giu Leu Giy Arg Cys Ilie Gly Giu Gly Gin

420 425 430
Phe Giy Asp Vai His Gin Gly Ile Tyr Met Ser Pro Giu Asn Pro Ala

435 440 445
Leu Ala Val Ala le Lys Thr cys Lys-Asn Cys Thr Ser Asp Ser Val

450 455 460
Arg Giu LYS Phe Leu Gin Giu Ala Leu Thr MetArg Gin Phe Asp His
465 470 475 480
Pro His Ile Val Lys Leu le Gly Va] Ile Thr Giu Asn Pro Val Trp

485 490 495
Ile le Met Giu Leu Cys Thr'Leu Gly Giu LeU Arg ser Phe Leu Gin

500 505 510
Vial Ang Lys Tyr Ser Leu Asp Leu Ala ser Leu le Leu Tyr Ala Tyr

515 520 525
Gin Leu Ser Thr Ala LeU Ala Tyr Leu Giu Ser Lys Arg Phe Val His

530 535 540
Arg Asp Ilie Aia Ala Arg Asn Val Leu Val Ser Ser Asn Asp Cys Val
545 550 555 560
Lys Leu Giy Asp Phe Gly Leu Ser Arg Tyr met Giu Asp Ser Thr Tyr

565 5.70 575
Tyr Lys Ala Ser Lys Gly Lys Leu Pro le Lys Trp met Ala Pro Giu

580 585 590
Ser lie Asn Phe Arg Arg Phe Thr Ser Ala Ser Asp Val Trp Met Phe

595 600 605
Giy Val Cys Met Trp Giu Ile Leu Met His Gly Val Lys Pro Phe Gin

610 615 620
Gly Val Lys Asn Asn Asp Val le Gly Arg le Giu Asn Gly Giu Arg
625 630 635 640
Leu Pro Met Pro Pro Asfl Cys Pro Pro Thn Leu Tyr ser Leu Met Thr

645 650 655
Lys Cys Trp Ala Tyr Asp Pro Ser Arg Arg Pro Arg Phe Thr Giu Leu

660 665 670
Lys Aia Gin Leu Ser Thr Ile Leu Giu Glu Giu Lys Aia Gin Gin Giu

675 680 685
Giu Arg Met Arg met Giu Ser Arg Arg Gin Ala Thr \/ai Ser Trp, ASP

690 695 700
ser Gly Gly Ser Asp Giu Ala Pro Pro Lys Pro Ser Arg Pro Giy Tyr
705 710 715 720
Pro Ser Pro Arg Sen Ser Giu Giy Phe Tyr Pro ser Pro Gin His met

725 '730 735
Val Gin Thr Asn His Tyr Gin Vai ser Gly Tyr Pro Gly Ser His Giy

740 745 750
le Thr Ala Met Ala Gly Ser le Ty Pro Giy Gin Ala ser Leu Leu

755 760 765
Asp Gin Thr ASP Ser Trp Asn His Arg Pro Gin Giu Ilie Ala Met Trp

770 775 780
Gin Pro Asn Val GiU ASP Ser TI-i Val Leu ASP Leu Arg Gly Ile Gly
785 790 795 800
Gin Val Leu Pro Thr His Leu Met Giu Giu Arg Leu Ile Arg Gin Gin

805 810 815
Gin GlU Met Giu Glu Asp Gin Arg TrP Leu Giu Lys Giu Giu Arg Phe
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820
LeU LYS Pro ASP

835
Gly ser LeU Gin

850
Gly Lys Pro ASP
865
Ala Pro Gly His

ser Tyr Asfl Glu
900

Pro Thr Ala Asn
915

Thr Gly Leu Val
930

Ala Pro Pro Glu
945
LeU Arg Thr Leu

Ala Ser Thr His
980

Asp Leu Gly Glu
995

Met Thr Ser Leu
1010

His Ala Leu Ala
1025
Ala Arg Leu Lys

39750-0006. PCT.txt
825 830

Val Arg Leu ser Arg Gly Ser le ASP Arg Glu ASP
840 845

Gly Pro le Gly Asn Gin His le Tyr Gin Pro Val
855 860

Pro Ala Ala Pro Pro Lys Lys Pro Pro Arg Pro Cly
870 875 880

LeU Gly Ser Leu Ala Ser Leu Ser ser Pro Ala ASP
885 890 895
Gly Val Lys Leu Gin Pro Gin Glu lie Ser Pro Pro

905 910
Leu ASP Arg Ser Asn ASP Lys Val Tyr Giu Asn Val

920 925
Lys Ala valle Giu met Ser Ser Lys le Gin Pro

935 940
Glu Tyr Val Pro Met Val Lys Glu Val Gly Leu Ala

950 955 960
Leu Aia Thr Val Asp GIU Thr Ile Prlo Leu Leu Pro
965 970 975
Arg Giu le Giu met Ala Gin Lys Leu Leu Asn Ser

985 990
Leu le Asfl Lys met Lys Leu Ala Gin Gin Tyr Val

1000 1005
Gin Gin Giu Tyr Lys Lys Gin Met Leu Thr Ala Ala

1015 1020
Val Asp Ala Lys Asn Leu Leu Asp Val Ile ASP Gin

1030 1035 1040
Met Leu Gly Gin Thr Arg Pro HiS
1045 1050

<210> 26
<211> 822
<212> PRT
<213> HOMO sapiens

<400> 26
Met Trp Ser Trp Ly!

1 5
Thr Leu Cys Thr Al;

Pro Trp Gly Aia Pr(

Asp Leu Leu Gin Lei

Asn Trp Leu Arg As!

Ilie Thr Gly G1u Gi1

Gly Leu Tyr Ala Cy
100

Tyr Phe Ser Val As
115

ASP ASP ASP Asp AS
130

LYS Pro Asn Arg Me
145
Met Glu Lys LYS Le

16
Lys Cys Pro Ser Se

180
Asn Gly LYS GiU Ph

195
Arg Tyr Ala Thr Tr

210
Lys Gly Asn Tyr Th
225
HiS Thr Tyr Gin Le

CYS

Arg

Val

Arg

Gi y
70
Val

Val

Val

Se r

Pro
150
His

Gi y

Lys

Se r

cys
230
Asp

Leu

Pro

Gi U

Cys
55
Val

Gi U

rh r

Se r

Se r
135
Val

Al a

Th r

Pro

le
215
le

Leu

Se r

Val
40
Arg

Gin

Val

Se r

ASP
120
Se r

Al a

Val

Pro

Asp
200
Ile

Val

Phe

Pro
25
GlU

Leu

Leu

Gin

Se r
105
Ala

Gi u

Pro

Pro

Asn
185
His

Met

GlU

Trp
10
Th r

Ser

A rg

Al a

ASP
90
Pro

Leu

Gi u

Tyr

Al a
170
Pro

Arg

ASP

As n

Ala Val Leu Val

Leu

Ph e

ASP

Gi U
75
ser

Se r

Pro

LYS

Trp
155
Al a

Th r

Il e

Se r

Gi U
235

Pro

Leu

ASP

Ser

Val

Gi y

Ser

GlU
140
Th r

LYS

Leu

Gi y

Val
220
Ty r

Gi U

\/al

Val

Asn

Pro

Ser

Ser
125
Th r

Ser

Th r

Arg

Gi y
205
Val

Gi y

Gi n

His

Gi n

Arg

Ala

Asp
110
Gi U

ASP

Pro

Vlal

Trp
190
Tyr

Pro

Se r

Thr Ala

Ala Gin

Pro Gl y

ser lie

Thr Arg

Asp Ser

Thr Thr

ASP ASP

Asn Thr

GlU LYS
160

Lys Phe
175
LeU Lys

LYS Val

Ser ASP

le Asn
240

Pro IleVal Val Glu Arg Ser Pro His Arg
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Leu

Val

Trp

Leu
305
LYS

Gi y

Se r

Met

Phe
385
Se r

Leu

Se r

Leu

Leu
465
Gi y
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Val

le

Ile
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Val

Arg

Gi u
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705
Lys

Trp

Asp

Leu

Gin

Gi U
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Val
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Met

HIS

Val

GlU

rh r
340
Leu

Pro

ser

Lys

Ser
420
Ser

Ser

ASP

Leu
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Leu

met
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61 y
660
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Val
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Pro
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Val
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Val
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Pro
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Arg
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Lys
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Lys
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Leu
630
Arg
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Th r
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710
Th n
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ASP
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Val

Val
295
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Ala F

Leu A

Ala L

Ser A
410
Gly

Gly

Pro I

Gly

Asp I
490
Lys

GlU

GIly

Ala

Pro
570
Phe

Tyr

val

Al a

Arg
650
Tyr

:11 e

Leu

Cys

Pro
730
Val

Gly

r Ser

r Phe

'al
.15
*yr

rp

4ro

1 a

eu
195
rg

-ys

)ro

Leu

31 u
475
Pro

~s p

Val

Val

Lys
555
Asp

Pro

Leu

Leu

Arg
635
Leu

Thr

Phe

Phe

Pro
715
Ser

Leu

Pro

ASP

Pro
795

Cflu Va1 LeU Tyr

Thr

Leu

GlU

Leu
380
His

Phe

Ser

Ala

Trp
460
Gly

Ala

ASn

Met

Cys
540
Giy

Leu

val

Glu

Val
620
Gly

Pro

His

Thr

Ser
700
Pro

Gin

Leu

Tyr

Ser
78C
Phe

Cys L

Thr v
3

Ala 
365
Ala 

Gly I

Pro

ser

Leu I
445
Glu

Cys

Arg

Ala

Lys
525
Thr 4

Asn

Ser

Leu

Ser
605
Th r

Val

val

1ln

Leu
685
Leu

GlU

Arg

Ala

Ser
765
Val

Gly

.eu 

(al I
150
~rg

ial I

~rg

eu

;er
1.30
Leu

'he

'he

Pro

Ser
510
Leu

Gln

Leu

Pro

Val
590
Arg

Gil

His

LYS

Ser
670
Gly

Leu

Leu

Pro

Val
750
Pro

Phe

Ser

~l a

-eu

ryr

Leu

-Hi S.

%l a
415
Ser

Al a

Pro

Gly

ASP
495
Asp

Ile

Glu

Arg

ASP
575
Ser

Lys

Asp

His

Trp
655
Asp

Gly

Arg

Tyr

Thr
735
Ser

Ser

Ser

GI

Ley
320
Gly

Pro

Thr

Leu

Pro
400
Arg

Leu

61y

Arg

Gln
480
Gin

Lys

Gly

Gly

GlU
560
Gly

cys

cys

Asf

Ile
640
Met

val

Ser

I Giu

Gly
720
Phe

Glu

Gly

His

I val
800

<210> 
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<211> 536
<212> PRT
<213> HOMO sapiens

<400> 30
Gly CYS Val
1

Arg ASP Gly

Pro Thr Pro

Tyr Asfl Asn

Gly Val Asn

Thr G1Y Val

Giu ASP ASP

Ser Ser Giu
115

Thr Gly Tyr
130

Ala Glu Giu
145
Gin Leu Leu

ser Glu Thr

Asp Met Lys
195

Asn Gly Gly
210

Gin Leu Val
225
Leu Val Val

Val Lys Thr

lie LYS Arg
275

Trp Asfl Gly
290

Met ser Pro
305
Lys His ASP

lie Tyr Ilie

Leu Lys Asp
355

Met Ala Ala
370

Tyr Ilie His
385
eU Ilie Cys

Asfl Glu Tyr

Ala Pro Glu
435

Trp ser Phe
450

Pro Tyr Pro
465
Gly Tyr Arg

Gin

se r

Gin

Phe

Se r

Th r

Leu
100
Gi y

Ile

Trp

Se r

Th r
180
Gi y

Ty r

Gin

Pro

Lys
260
Leu

As n

Giu

Lys

Val
340
Gi y

Gin

Arg

Lys

Th r
420
Al a

Gi y

Gi y

Met

cys
5

Leu

His

His

Se r

Leu

Se r

ASP

Pro

Ty r

Phe
165
LYS

ASP

Ty r

Hi s

Cys
245
Asp

G1y

Thr

Ser

Leu
325
Th r

Gi U

val

ASP

Ilie
405
Al a

Al a

Ilie

Met

Pro
485

LYS

AS n

Ty r

Al a

Se r
70
Ph e

Ph e

Trp

Se r

Phe
150
Gi y

Gi y

His

lie

Ty r
230
His

Val

AS n

Lys

Phe
310
Val

Giu

Gi y

Al a

Leu
390
Al a

Arg

Leu

Leu

Asfl
470
Cys

LYS GiU

Ser Ser

ser Phe
40
Gly Gly

Thr Gly

Al a Leu

LYS Gly
105

GlU Al a
120
Tyr Val

Lys LeU

Pro Arg

Tyr Ser
185

LYS His
200
Thr Arg

GlU Arg

Gly Met

Giu Ilie
265

Gin Phe
280
Ala lie

Giu Glu

Leu Tyr

Met Asn
345

Al a LeU
360
Gly Met

Ser Al a

Phe Gly

Gly Al a
425

Gly Arg
440
Th r Giu

Arg Giu

Gin Asp

Al a
10
Gly

Gi Y

Gin

Th r

Ty r
90
GlU

A rg

Ala

Gi y

Gi y
170
Leu

Tyr

Al a

Al a

Pro
250
Pro

Gi y

Lys

Al a

Al a
330
Lys

LYS

Al a

Asn

Leu
410
Lys

Phe

Leu

Val

Cys
490

Th r

Ty r

Val

Gi y

Leu
75
Asp

LyS

Ser

Pro

Arg
155
Th r

Ser

LYS

Gi n

Al a
235
Arg

Arg

GiU

Th r

Gi n
315
Val

GI y

Leu

Ty r

le
395
Al a

Phe

Th r

Val

Leu
475
Pro

LYS

Arg

Th r

Leu

Arg

Ty r

Ph e

Leu

Val
140
Lys

Ph e

Ilie

lie

Phe
220
Gi y

Leu

Gi U

Val

Leu
300
Ilie

Val

se r

Pro

Ile
380
Leu

Arg

Pro

lie

Th r
460
Gi U

le

Leu

Ty r

Se r

Th r

Th r

Giu

Gin

Th r
125
ASP

Asp

Leu

Arg

Arg
205
Glu

Leu

Th r

ser

Trp
285
Lys

Met

Ser

Leu

Asn
365
Gl u

Val

Leu

lie

Lys
445
Lys

Gin

Se r

Gi U

Th r

Pro

Phe.

Gi y

Arg

Leu

Gi y

Ilie

Gi u

Arg
175
Trp

LeU

Leu

Cys

Leu
255
Gin

Gi y

Gi y

LYS

Gi U
335
ASP

Val

Met

Asn

GI U
415
Trp

Asp

A rg

Gi U

His
495
Th r

Gi U

ASP

Asn

Gl y

Gl y

Th r

Asn

GlU

Gin

Arg
160
Cl U

ASP

ASP

Gi n

Arg
240
Se r

LeU

Th r

Th r

LeU
320
Pro

Phe

ASP

As n

Gly
400
ASP

Th r

Val

Val

Arg
480
GlU

PheLeu Met Ilie His Cys Trp Lys Lys Asp Pro Glu Glu Arg Pro
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500 505 510

Giu Tyr Leu Gin Ser Phe Leu GlU Asp Ty Phe Thr Ala Thr Glu Pro
515 520 525

Gin Tyr Gin Pro Gly Giu Asn Leu
530 535

<210> 31
<211> 526
<212> PRT
<213> Homo sapiens

<400> 31
met Gly
1

GiU Arg

Gly Giy

Pro V'al-

Ser His

le IleN

Leu Ser.I

Giu Trp

Pro Ser
130

Phe Phe i
145
Pro Gly

Lys Gly

ASP ThrN

Tyr Ilie
210

His Tyr 1
225
Cys met

le Pro

Phe Gly

Val Lys
290

Giu Ala
305
His AiaN

Ala Lys

Gi n Pro i

met Aia 1
370

Ala Asn
385
Gl y Leu

Al a Lys I

Ser Phe 

Ser CyS Giu ASP Pro Gly CyS Pro Arg
10

ASP Gi U

Gin Val

His CyS

Pro Asn

Giu Asp

GIU ASP

Ser Giy

Tyr Ilie

Giu Trp

Leu Ala
160

Thr Thr
175
Gin Gly

Gly Phe

Val Asp

Val Pro
240

Trp Giu
255
Gly Gin

Val Ala

Leu Ala

Lys Leu
320

Phe Met
335
Ser Lys

Giu Gly

Arg Aia

Asp Phe
400

Giu Gly
415
Phe Gly

Leu MetTrp Ser Phe Gly Ilie
Page 38



WO 03/081210 WO 0/08210PCT/UJS03/08725

39750-0006. PCT.txt
445

Pro Tyr Pro Gly Met Ser Asn Pro
460

Guy Tyr Arg met Pro Arg Pro Glu
475 480

le met Met Arg Cys Trp LYS Asn
490 495

GlU Tyr lie Gin Ser Val Leu ASP
505 510
Gin Tyr Gin Gin Gin Pro

525

<210> 32
<211> 745
<212> PRT
<213> HOMO sapiens

<400> 32
Met GlU Arg
1

Met Arg Giu

Gin His Arg

Giu LeU Ser

Met Lys Lys

Glu Glu Leu

Tyr Cys Ser

Cys Cys Guy
115

Guy Ser Gly
130

LeU Lys Pro
145
His Lys Ilie

Leu Cys Thr

Phe GlU ASfl
195

Thr Met Val
210

Leu Gin Pro
225
Cys lie Phe

His Leu Pro

Glu Asn Trp
275

Giy Pro Val
290

Asp His Ilie
305
Ala Lys Ile

Leu Gin Ser

Giu Leu Leu
355

Ser Gin Cys
370

Tyr Leu Phe

Pro

A rg

Glu

Th r

Leu

Asn

Guy
100
LeU

:1ie

Glu

Ilie

Ser
180
Lys

Phe

Phe

Ala

Gin
260
Leu

Asp

Leu

Ile

Arg
340
Se r

Val

Asp

Guy

Gi y

ASP

Asn

His
70
Leu

ASP

GiU

Tyr

le
150.
LeU

Val

Ty r

Cys

Trp
230
GilU

Asn

Leu

Th r

Leu
310
Phe

Giu

Th r

ASP

Se r

Arg

Gi y

LYS
40
ciiu

Asn

His

A rg

Gi n
120
His

Leu

Ty r

Th r

Al a
200
Al a

GiU

Met

Leu

Leu
280
Lys

3:1e

Leu

Glu

le
360
Val

Th r

Gly Ala
10
Phe Gly

Al a le

Trp cys 1

Val LYS

Val Pro 1

Leu LeU

Leu Ser I

Asn Lys

ASP val
155

Lys Asp
170
Gin Tyr I

Val ASP 

Tyr ArgI

lie Lys 1
235

Gly GiU
250
Ser Leu

Trp ASP I

Pro Arg

His Ilie i
315

Pro ASP(
330
Gly Ilie 

LeU ASPI

Giy Cys

Tyr GiU
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Gi U

Cys

Leu

Lys

Leu
1-25
lie

Gliy

Asp

Al a

Trp
205
Phe

Lys

Arg

Val

Gin
285
Ph e

Asn

Se r

Th r

A rg
365
Se r

Trp

Leu

Arg

Gin

Val

Met

GliU

Asp

Arg

le

Gliy
175
Giu

Phe

His

Pro

Se r
255
Pro

Arg

LeUl

Th r

His
335
Se r

Pro

Met

Pro Phe Ala ser
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395

Tyr le Val Gin Asp
410

Lys Val Trp Ala Glu
425
Tyr Ser Arg Leu Phe

445
Arg Tyr Asn Ala Asn

460
ser Gin Gin Leu Lys

475
Leu Asp Leu Giu Arg

490
Giu Lys met Leu Lys
505
Tyr Aia Giu Val Gly

525
Leu His Ala Glu Ile

540
Gin Gly Asp Leu met

555
Lys Gin Leu Lys His

570
Giu Met Val Lys Ilie
585
Leu Lys Giu Leu Phe

605
Lys ie lie Asp Leu

620
LYS GlU Ala Asp Asfl

635
Giu Ie Trp His Leu

650
Ser Leu Val Gly Ser
665
Al a Trp Leu.Pro Pro

685
Val Val Thr Pro Gin

700
ASn Leu Asfl Cys Leu

715
Giu Glu Gin GIV Asn

400
le

His

Gin

LYS

Leu
480
Gi U

Lys

Gi y

Leu

Leu
560
Se r

His

Leu

Lys

met
640
lie

Glu

Al a

Giu

Leu
720
Met

<210> 33
<211> 756
<212> PRT
<213> Homo sapiens

<400> 33
Met Ser Trp Sen Pro

1 5
Met Lys Giu Arg Leu

His Asn Gin GiU Thr

GiU Leu Ser Pro Arg

met Arg Arg Leu Thr

Giu Gly Met Gin Asn

Giu Tyr Cys Gin Gly
100

Asn Cys Cys Gly Leu

Thr Thr

Gl y Gly

Gin Ilie

GIU Arg

Asn Val

Pro Asn

Leu Arg
105

Gly Ala

Gin Thr cys

Phe Gly Asn

Ala Ilie LYS

Trp Cys Leu

Val Ala Ala

Asp LeU Pro

Lys Tyr Leu

Ie Leu Thr
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115 120 125

Ile Ala Ser Ala Leu Arg Tyr Leu His Giu Asn Ang Ile lie His Ang
130 135 140

Asp Leu Lys Pro Giu Asn le Val Leu Gin Gin Gly Glu Gin Arg Leu
145 150 155 160
le His Lys Ile le Asp Leu Gly Tyn Ala Lys Giu Leu Asp Gin Gly

165 170 175
Ser Leu Cys Thr Ser Phe Val Gly Thr LeU Gin Tyr Leu Ala Pro Glu

180 185 190
Leu Leu Giu Gin Gin Lys Tyr Thr val Thr Val Asp Tyr Trp sen Phe

195 200 205
Gly Thr Leu Ala Phe Glu Cys Ie Thr Giy Phe Ang Pro Phe Leu Pro

210 215 220
Asn Tnp Gin Pro Val Gin Trp His Sen Lys Val Ang Gin Lys Ser Giu
225 230 235 240
Val Asp Ile Val Val Sen Glu Asp Leu Asn Giy Thr Val Lys Phe Sen

245 250 255
ser ser Leu Pro Ty Pro Asn Asn Leu Asn ser Val Leu Ala Giu Arg

260 265 270
Leu Giu Lys Trp Leu Gin Leu Met Leu Met Trp His Pro Arg Gin Arg

275 280 285
Gly Thr Asp Pro Thr Tyr Gly Pro Asn Giy Cys Phe Lys Ala Leu Asp

290 295 300
Asp Ilie Leu Asn Leu Lys Leu Val His lie Leu Asn Met Val irhn Gly
305 310 315 320
Thr Ilie His Thr Tyr Pro Val Thn Giu Asp Giu Sen Leu Gin Sen Leu

325 330 335
Lys Ala Arg le Gin Gin ASP Thn Gly le Pro Giu GiU Asp Gin Giu

340 345 350
Leu LeU cGln GiU Ala Gly LeU Ala LeU le Pro ASP LYS Pro Ala Thr

355 360 365
Gin Cys Ilie Sen Asp Gly Lys Leu Asn Giu Gly His Thr Leu Asp met

370 375 380
Asp Leu Val Phe Leu Phe Asp Asn Sen Lys lie Thn Tyr Glu Thn Gin
385 390 395 400
le Ser Pro Ang Pro Gin Pro Giu Ser Val Sen Cys le Leu Gin Glu

405 410 415
Pro LYS Arg Asn LeU Ala Phe Phe Gin LeU Arg LYS \'al Tnp Gly Gin

420 425 430
Val Tnp His Sen le Gin Thr Leu Lys Giu Asp Cys Asn Arg Leu Gin

435 440 445
Gin Gly Gin Ang Ala Ala Met Met Asn Leu Leu Ang Asn Asn Sen Cys

450 455 460
Leu Sen Lys Met Lys Asn Sen Met Ala Sen met Sen Gin Gin Leu-Lys
465 470 475 480
Ala Lys Leu Asp Phe Phe Lys Thn Sen le Gin Ile Asp Leu Giu Lys

485 490 495
Tyr Ser Giu Gin Thn Giu Phe Gly Ilie Thr sen Asp Lys Leu Leu Leu

500 SOS 510
Ala Tnp Ang Giu Met Giu Gin Ala Val Giu Leu Cys Gly Ang Giu Asn

515 520 525
Giu Val Lys Leu Leu Val Giu Ang Met Met Ala Leu Gin Thr Asp Ile

530 535 540
Val ASP Leu Gin Ang Sen Pro met Giy Arg Lys Gin Giy Gly Thn Leu
545 550 555, 560
Asp ASP Leu Giu Giu Gin Ala Ang Giu Leu Tyr Ang Ang Leu Arg Giu

565 570 575
LYS Pro Ang Asp Gin Arg Thn Giu Gly Asp Sen Gin Giu met Val Ang

580 585 590
Leu Leu Leu Gin Ala Ile Gin Sen Phe Glu Lys Lys Val Arg \Ial le

595 600 605
Tyr Thr Gin Leu Sen Lys Thn Val Val Cys Lys Gin Lys Ala Leu Giu

610 615 620
Leu Leu Pro LYS Val Giu GIU Val Va] sen Leu met Asn Giu Asp Giu
625 630 635 640
Lys Thn Val Va] Ang Leu Gin GlU Lys Arg Gin Lys Glu Leu Trp Asn

645 650 655
Leu Leu Lys Ile Ala Cys sen LYS Val Arg Gly Pro Val Ser Gly Sen
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665

Ala Sen Arg Leu Sen Gin Pro Gly
680 685

Ala Sen Asn Ser Leu Pro Glu Pro
695 700

Ala GlU Ala His Asn Leu Cys Thr
710 715
Thr Val Arg Glu Gin Asp Gin Ser

730
Leu Gin Thr Glu Glu Giu GlU His

745

<210> 34
<211> 716
<212> PRT
<213> HOMO sapiens

<400> 34
met Gin ser Thr Al

1 5
Gin Gly Ala Thr Al~

GlU Leu Val Ala Val

Arg GlU Val Gin Val

Gin Asn Ile Val Ly~

Gin LYS Val Leu Val

Val Leu Glu Sen Pr
100

Leu Val Val Leu Ar
115

Asn Gly le Val Hi~
130

Val Gly GlU Glu Gi'
145
Ala Arg Giu LeU AsI

16.
Glu Glu Tyr Leu H-i~

180
Pro Gin Gin Lys Al

195
Val Thr Leu Tyr Hii

210
Gly Gly Pro Arg Ar
225
LYS Pro Ala Gly Al.

24
Leu Giu Trp Sen Ty

260
Leu Gin Sen Gin Le

275
Gin Ala LYS Cys Tr

290
le Leu Gin Arg Va.
305
Leu His His lie Ty

32
Glu Ala Val His Ly

340
Leu Phe Giu Gly Hi

355
His Ile Ala His Th

S

S

Y

S

a
S
r

r
5

5

Asn

Ser

Lys

Arg

Leu
70
Met

Gi U

cys

Arg

Gin
150
ASP

Pro

Phe

Al a

As n
230
le

rh r

Val

Gi y

Val
310
Il e

Gi n

Leu

LeU

Ty r

Ph e

Phe

Al a

Tyr

Al a

Val
120
11ie

Ile

GlU

Met

Val
200
Th r

Gi U

Gi y

Pro

lie
280
ASP

His

Ala

Sen

Val
360

Trp

Lys
25
Asn

GiU

Val

Cys

Phe
105
Al a

LYS

Tyr

LYS

Tyr
185
Th r

Gl y

Ilie

Al a

le
265
Leu

Gin

Val

His

Val
345.
Leu

His
10
Al a

Th r

Val

GiU

Sen
90
Gly

Ci y

Pro

Lys

Phe
170
Cl U

Val

Sen

met

Gin
250
Th r

Al a

Phe

Phe

Asn
330
Al a

Gi u

Asp

Asn

Sen

Ang

Th r

Ci y

Pro

Asn

Asn
140
Th n

Sen

Al a

Leu

Pro
220
Arg

Ang

Gin

le

Al a
300
Leu

li1e

Ang

Se r

670
Gin

Al a

Leu

Phe

Sen
750

Leu

Lys

Leu

Leu

Gi y

Leu

Asp
110
Leu

met

Ph e

Ty r

Leu
190
Sen

le

rh r

As n

Sen
270
Gi u

Th n

Ci n

le

Ci n
350
Sen

Leu Met

Lys LYS

Leu Glu
720

Thr Ala
735
CYS Leu

Leu Gly

Sen Gly

Ang Pro

Asn His

Sen Ang

Leu Sen

Glu Phe

Ang GlU

Ang Leu

Gly Ala
160

Gly Thr
175
Arg LYS

Ie Gly

Pro Phe

Thn GiU
240

Gly Pro
255
Leu Gl y

Val Gi u

Sen Asp

Al a 'al
320

Phe Gin
335
Giu Tyr

Ala Gin

r Thn Ala Sen Sen Pro Leu Thn Leu Phe Sen Thr
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Al a
385
Lys

Gi y

Leu

Val

Leu
465
Al a

Se r

Ile

Lys

Cys
545
Ang

Asp

Gin

Lys

Gi y
625
Se r

Arg

Ser

Gi y

Glu
705

370
Ilie

Ph e

Val

ASP

LeU
450
Leu

Gi y

Arg

Th r

Se r
530
Cys

Met

Lys

Gi U

A rg
610
Cys

Leu

Ala

Pro

Met
690
Arg

Pro

Val

Leu

Gi y
435
Gin

Ty r

Th r

Leu

Glu
515
Ang

Leu

Arg

Val

Gi U
595
met

Se r

Se r

Lys

rh r
675
Lys

Leu

Lys

Pro

Gly
420
Gin

Al a

Leu

Pro

A rg
500
Th r

ASP

ASP

Pro

Asn
580
Cys

A rg

Val

Lys

Gi y
660
Arg

Leu

Asn

Gly Leu
390

Lys Val
405
Ala Gly

Glu Leu

Thr cys

Ser Ser
470

Glu le
485
Thr Leu

Gin Giu

Glfl Val

Lys Met
550

Gly Leu
565
Phe Sen

Val Gin

vai Val

Ala Al a
630

Leu Leu
645
Ala Gin

Lys Asp

Leu Ala

Arg Val
710

375
Al a

ASP

Tyr

Met

Arg
455
Se r

Gin

Al a

sen

His
535
As n

Gi y

His

Lys

His
615
Cys

Gi U

Al a

Leu

Ser
695
Pro

Phe

Leu

Gin

Phe
440
Arg

Leu

Giu

Giu

Leu
520
Gi U

Ph e

Ty r

Leu

Ty r
600
Glu

As n

Giu

Se r

Leu
680
ASP

Al a
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380

Arg ASP Pro Ala L(
395

Gin Ala ASP Tyr A!
410

Ala Leu Arg Leu Al
425
Arg Gly Leu His Tr

Thn Leu Glu Val Al
460

Gly Thn GiU Ang Ph
475.

LeU Lys Ala Ala Al
490

Val Leu sen Arg cy
505
Ser Ser Leu Asn Ar

52
ASP Arg Se le GI

540
le Tyr Lys Gin Ph

555
Asn Glu GlU Gin Il

570
Ala Lys Ang LeU Le
585
Gin Ala Sen Leu va

Thr Ang Asn His Le
620

Thr Glu Ala Gin Gi
635

Leu Ser His Gin Le
650

Pro Pro Pro le Al
665
Leu His Met Gin Gi

68
Leu Leu ASP Asfl AS

700
Pro Pro Asp Val

715

ASP Val

Thr Ala
415

Ang Ala
430
Val met

Arg Thr

Ser Sen

Glu Leu
495

Sen Gin
510
Giu Leu

Gin Ilie

Lys Lys

His Lys
575

Gin Val
590
Thr His

Ang Leu

Val Gin

Leu -Gin
655

Pro Tyr
670
Leu Cys

Ang Ile

Pro
400
LYS

Leu

Gl u

Sen

Val
480
A ng

Asfl

Val

Gin

Sen
560
Leu

Phe

Gil Y

Val

GI U
640
ASP

Pro

Gi u

le

<210> 
<211> 1142
<212> PRT
<213> HOMO sapiens

<400> 
met Ala Phe Cys Ala

1 
Leu Glu Ala Pro GlU

Ang Glu Pro Leu Ang

Cys Ile Arg Ala Ala

Leu Phe Ala Leu Tyr

Ang Th Ilie Thn Vai

Met Arg Phe Tyr Phe
100

sen Val Tnp Ang His
115

Lys Lys Ile Pro Asp Ala Thr Pro Leu L.eU ASP Ala
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Tyrn
145
Ile

cys

Lys

Ile

Arg
225
Asn

LYS

lie

Trp

Val
305
Ser

Lys

Asn

Val

Sen
385
Phe

Pro

Cys

Gly

Met
465
LYS I

Leu

His

Lys

Ala 
545
Leu

Leu 

Tyr I

Leu L

Giu 1
625
Leu I

Phe 

Val L

13C
Lel

Arg

Leu

Met

Pro
210
Met

Lys

Tyr

Phe

Phe
290
Thr

Val

Asp

Phe

Val
370
Sen

Arg

Pro

Tb r

Met
450
rhr

Gln

-is

eu

%rg
530
rhr

3er

31 y

-ys

ys
310
I a

yr

'al

.eu

I Phe Ala

I Asp Pro

I Gly Met
180

Gin Leu
195
GIu Thr

Arg Ile

Thr Ile

Leu Ala
260

Glu Thr
275
His Sen

Gly Asn

Glu Lys

Lys Lys
340

Ser Phe
355
Ser Ile

His Glu

Leu Thr

Leu le
420

Glu Tyr
435
Tyr Val

Val Thr

Phe Lys

Gly Ser
500

Lys Lys
515
Cys Cys

Lys Lys

Phe ASP

Arg Gly
580

Asp Asp
595
Val Leu

Ala Ser

Gly Val

Glu Gly 
660

Thr Thr
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140

Gin

Lys
165
Ala

Pro

Leu

Asn

Cys
245
Thr

Ser

Asn

Leu

Glu
325
Asp

Phe

Asn

Glu

Ala
405
Val

Ala

Leu

Cys

Asn
485
Asp

Gln

Gin

Ala

Arg
565
rhr I

ilu 

Nsp F

4et Nv

zys \1
645
ly F

Giy
150
Thr

val

GIU

Asn

Asn
230
Asp

Leu

Met

Asp

Gly
310
Lys

Glu

Pro

Lys

Ala
390
Asp

His

Ile

Arg

Phe
470
The

Arg

Ile

ro

31n
550
Ele

~rg

;I y

ro

let
330
'al

'ro

135
Gir

GiU

LeL

LeL

LYS
215
Val

Sen

Glu

Leu

Giy
295
Ile

Asn

Glu

Glu

Gln
375
Leu

Ala

Asn

Asn

Trp
455
Glu

Gln

Sen

Leu

Lys
535
Glu

Leu

Th r

Th r

Sen
615
Arg

Arg

Leu

Tyt

G1r

I Al~

Prc
20C
Ser

Phe

Ser

Th r

Leu
280
Gly

Gln

Lys

Lys

Ile
360
ASP

Ser

His

Ile

LyS
440
sen

Lys

Ile

Phe

Arg
520
Pro

Trp

Lys

His

Ser
600
His

Gln

Asp

Asp

Asj

1 As

l
18
Ly

*114

Ly:

Val

Let
265
I l

Asr

Trp

Leu

Asn
345
Thr

Asn

Phe

His

Gln
425
Leu

Cys

Sen

Glu

Pro
505
Thr

Arg

Gln

Lys

Ile
585
Glu

Arg

Val

Val

Leu
665

P Leu

p Gly
170

e Sen

S Asp

Arg

ASP

Sen
250

i Thn

Ser

Val

Arg

Lys
330
Lys

His

Lys

Val

Tyr
410
Asn

Arg

Thr

Giu

Val I
490
Sen

Asp

Glu

Pro

Asp
570
Tyr

Glu

Asp I

Ser I-

Glu A
650
Phe M

vai
155
His

His

Ile

Gin

Phe
235
Thr

Lys

Sen

Leu

His
315
Anrg

Ile

Ile

Lys

Ser
395
Leu

Gly

Gin

Asp

Gln
475
Gln

Leu

Asn

Ile

ial
,55
Leu

;er

-ys

l e

i s
335
~sn

let

LYS

Asp

Tyr

Sen

I Arg
220
Leu

His

His

GiU

Tyr
300
LYS

Lys

Arg

Val

Met
380
Leu

cys

Cys

Glu

Phe
460
Val

Lys

Gly

Ile

Sen
540
Tyr I

Val

Gly 2

Lys I

Sen L
620
Lys I-

Ile F

His A

cy

1

Al

Tyi
205
ASr

Lys

AsF

Tyr

Asr
285
Tyr

Pro

Lys

Glu

Ile
365
Glu

Val

Th

His

Gi y
445
Asp

ln

Gly

ALSP

Ser
525
%sn

Pno

31n

rhr

I e
305
eu

iis

let

~rg

S Let

e GiU

i Met
19

r Lys

1 LeL

Glu

Leu

Gly
270
Glu

GIu

Asn

Leu

Glu
350
Lys

Leu

Asp

ASP

Giy
430
Sen

Asn

Gly

Anrg

Leu
510
Phe

Leu

Met

Gly

Leu
590
Lys

Ala

Ile

Val

Lys
670
Leu

Al

AS
17
Mel

ArC

LeL

.Ph(

LyS
255
Ala

Met

Val

Val

GiU
335
Trp

GlU

Lys

Giy

Val
415
Pro

Glu

Ile

Ala

Tyn
495
Met

Met

Leu

Sen

GI U
575
Met

Val

Phe

val

GIU
655
Sen

Ala

a Pro
160

n GiU

C Lys

Tyr

Thr

Asn
240
Val

Giu

Asn

Met

Val
320
Asn

Asn

Sen

Leu

Tyn
400
Ala

lIe

Glu

Leu

Gln
480
Ser

Ser

Leu

val

Gln
560
His

Asp

Ile

Phe

Tyr
640
GIU

Asp

SeiIno Tnp Lys Pbe Lys Val Ala Lys Gin
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675 680 685

Ala Leu Sen Tyrl LeU GilU Asp Lys ASP Leu Val His Gly Asn Val Cys
690 695 700

Thr Lys Asn Leu Leu Leu Ala Arg Glu Gly Ilie Asp sen GiU Cys Gly

705 710 715 720

Pro Phe lie Lys Leu Sen Asp Pro Gly Ilie Pro Ilie Thr Val Leu Sen
725 730 735

Ang Gin Glu Cys Ile Giu Ang Ile Pro Tp le Ala Pro Glu cys Val
740 745 750

GiU ASP sen Lys Asn Leu Ser Val Ala Ala Asp Lys Trp Sen Phe Gly
755 760 765

Thn Thr Leu Trp Gilt lie CyS Tyr Asn Gly Glu Ilie Pro Leu.Lys Asp
770 775 780

Lys Thr Leu Ilie Glu Lys Glu Ang Phe Tr Glu Sen Ang Cys Arg Pro

785 790 795 800
Val Thn Pro Sen Cys Lys Glu Leu Ala Asp Leu met Tr Ang cys met

805 810 815
Asn Tyr Asp Pro Asn On Ang Pro Phe Phe Ang Ala Ile Met Ang Asp

820 825 830
Ile Asn Lys Lelt Giu Glu Gin Asn Pro Asp le Vai Sen Ang Lys Lys

835 840 845
ASfl Gin Pro Thn Gilu Vai Asp Pro Thn His Phe Giu Lys Ang Phe Leu

850 855 860
Lys Ang le Ang Asp Lelt Gly Giu Giy His Phe Giy Lys Val Giu Leu
865 870 875 880
Cys Ang Tyr Asp Pro Giu Asp Asn Thr Giy Giu Gin \/ai Aia Val Lys'

885 890 895
Ser Leu Lys Pro Giu Sen Gly Gly Asn His Ile Ala Asp Leu Lys Lys

900 905 910
Giu Ile Giu le Leu Arg Asn Lelt Tyr His Glu Asn Ile Val Lys Tyr

915 920 925
Lys Giy le CyS Thn Giu Asp Giy Gly Asn Gly Ile Lys Let le met

930 935 940
Giu Phe Leu Pro Sen Gly Sen Leu Lys Gilu Tyr Leu Pro Lys Asn Lys

945 950 955 960
Asn Lys Ile Asn Leu Lys Gin Gin Lelt Lys Tyr Ala Val Gin Ile Cys

965 970 975
Lys Gly met Asp Tyr Leu Giy Sen Arg Gin Tyr val His Arg Asp Lelt

980 985 990
Ala Ala Ang Asn VIal Lelt Val Giu Sen Giu His Gin Val Lys Ile Giy

995 1000 1005
Asp Phe Giy Leu Thn Lys Ala lie Giu Thn Asp Lys Glu Tyr Tyr Thr

1010 1015 1020
Val Lys Asp Asp Ang Asp Sen Pro Val Phe Trp Ty Ala Pro Gilu Cys

1025 1030 1035 1040
Leu Met Gin Sen Lys Phe Tyr Ilie Aia Sen Asp Vai Trp Sen Phe Gly

1045 1050 1055
Val Thr Lelt His Gilu Leu Leu Tr Tyr cys Asp Sen Asp Sen Sen Pro

1060 1065 1070

Met Aia Lelt Phe Lelt Lys met Ile Gly Pro Thn HiS Gly Gin Met Thr
1075 1080 1085

Val Thn Ang Lelt Val Asn Thn Lelt Lys Giu Gly Lys Ang Lelt Pro Cys
1090 1095 .1100.

Pro Pro ASfl Cys Pro Asp Giu Vai Tyr Gin Lelt met Arg Lys CyS Trp
1105 1110 1115 1120
Glu Phe Gin Pro Sen Asn Arg Thr Sen Phe Gin Asfl Leu le Giu Gly

1125 1130 1135
Phe Giu Ala LeU Leu LyS

1140

<210> 36
<211> 1132
<212> PRT
<213> HOMO sapiens

<400> 36
met Giy Met Ala Cys Lelt Thn met Thr Giu Met Giu Gly Thn Sen Thn
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Leu
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465
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LeU
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Gi U
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Arg
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Leu
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Lys

cys
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Pro
275
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Gi u
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Ser

Gi u
355
Gi y

Val

Pro

Gin

Tyr
435
His

Th r
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Cys

As n
515
His

Phe

5
Tyr Gin

Asp Pro

Ala ASP

Cys lie

Met Phe

His Val
100
le Arg

Tyr Arg

Phe Val

Gly Tnp
165

Gly Met
180
Thr Pro

Lys CyS

Ag Ilie

LyS Ala
245

Thr Leu
260
Gly Ser

Gly Asn

Thr Leu

Ilie ASP
325

Ang Val
340
Leu Ser

Tyr Tyr

Al a Pro

Ilie Sen
405

Thr Gly
420
Phe Leu

Cys Leu

Lys Lys

GiU Thr
485

Pro Pro
500
Gly Val

Met Asn

Asfl Giu

Asn Gly

Val Leu

Tyr Leu
55

Ala Ala
70
Ala Leu

Phe His

Phe Tyr

His Gly
135

Met Sen
I50
lie LYS

Ala Val

Leu Ala

lie Ang
215

Arg Tyr
230
Thr Al a

Gin Sen

Gly Pro

Gly Gly
295

Thr Giu
310
Val sen

Val Thr

Ser Leu

Arg Leu
375

Pro Ala
390
Met ASP

Leu Tyr

Thr Phe

Ilie Thr
455

ASn Phe
470
Val Arg

Lys Pro

Sen ASP

Gin Met
535

ASP

Gin
40
Th r

Sen

Met

Ile

Phe
120
lie

Tyr

Val

Leu

Ile
200
Al a

A ng

Ang

Al a

Sen
280
Ile

Gin

lie

lie

Ang
360
Th n

Val

Ph e

Val
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440
Lys

Sen

Sen

Lys

Val
520
Val
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lie Sen Gly Asfl Ala Asn
25 
Val Tyr Leu Tyr His Ser

Phe Pro Sen Gly Giu Tyr

Lys Al a Cys Gly Ilie Thr
75

Sen Glu Thr Glu Ang le
90

Asp Giu Ser Thn Ang His
105 110
Pro Arg Trp Tyr Cys Sen

125
Sen Arg Gly Ala Giu Ala

140
Leu Phe Ala Gin Trp Arg

155
Pro Val Thn His Giu Thr

170
Asp met met Arg lie Ala
185 190
Tyr Asn Sen Ilie Sen Tyr

205
Lys Ilie Gin ASP Tyr His

220
Phe Arg Arg Phe lie Gin

235
Asn Leu Lys Leu Lys Tyr

250
Phe Tyn Thn Giu Lys Phe
265 270
Gly Giu Giu lie Phe Ala

285
Gin Trp Sen Ang Gly Lys

300
Asp Leu Gin Leu Tyr Cys

315
LYS Gin Ai a Asfl Gin Giu

330
His Lys Gin ASP Gly LYS
345 350
Giu Ala Leu Ser Phe Val

365
Ala Asp Ala His His Tyr

380
Leu Giu Asn le Gin Ser

395
Ala Ilie Sen Lys Leu Lys

410
Leu Arg Cys Ser ProL
425 4 0
Val Giu Arg Giu Asn Val

445
Asn Giu Asn Giu GlU Tyr

460
Sen Leu Lys Asp Leu Leu

475
ASP Asn Ilie Ilie Phe Gin

490
Asp Lys Ser Asn LeU Leu
505 510
Pro Thn Sen Pro Thn Leu

525
Phe His Lys ie Ang Asn

540
Gin Gly Thn Phe Thr Lys
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Pro Val
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Asfl Val
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Pro Leu

His Asp
'160

Gin GlU
175
LYS GiU
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Ilie Leu

Gin Phe
240

Leu le
255
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Thn le
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Asp Phe
320

Gly Sen
335
Asfl Leu

Sen Leu
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545 550 555 560
LYS Gly Val Arg Arg Glu Val Gly Asp Tyr Gly Gin Leu His Glu Thr

565 570 575
Glu Val Leu Leu LYS Val LeU Asp LYS Ala His Arg Asn Tyr Sen Glu

580 585 590
Ser Phe Phe Giu Ala Ala Sen Met Met Sen Lys Leu Sen His Lys His

595 600 605
Leu Val Leu Asn Tyr Gly val cys Val cys Gly Asp Gu Asn Ile Leu

610 615 620
Val Gin Glu Phe Val Lys Phe Gly Ser Leu Asp Thr Tyr Leu Lys Lys
625 630 635 640
Asn Lys Asn Cys Ile Asn Ile Leu Trp Lys Leu Glu Val Ala Lys Gin

645 650 655
Leu Ala Trp Ala Met His Phe Leu Glu Glu Asn Thn Leu Ile His Gly

660 665 670
Asn Val Cys Ala Lys Asn Ile Leu Leu Ile Ang Giu Giu Asp Arg Lys

675 680 685
Thr Gly Asn Pro Pro Phe le Lys Leu Ser Asp Pro Giy le Ser Ile

690 695 700
Thr Val Leu Pro Lys Asp Ile Leu Gin Giu Ang Ile Pro Trp Val Pro
705 710 715 720
Pro Giu Cys Ile Giu Asn Pro Lys Asn Leu Asn Leu Ala Thr Asp Lys

725 730 735
Trp Ser Phe Gly Thn Thn Leu Trp Giu ile Cys Ser Gly Gly Asp Lys

740 745 750
Pro Leu Ser Ala Leu Asp Sen Gin Ang Lys Leu Gin Phe Tyr Giu Asp

755 760 765
Arg His Gln Leu Pro Ala Pro Lys Trp Ala Giu Leu Ala Asn Leu Ile

770 775 780
Asn Asn Cys Met Asp Tyr Giu Pro Asp Phe Arg Pro Sen Phe Arg Ala
785 790 795 800
Ile Ile Ang Asp Leu Asn Sen Leu Phe Thr Pro Asp Tyr Glu Leu Leu

805 810 815
Thr Giu Asn Asp Met Leu Pro Asn Met Ang Ile Gly Ala Leu Gly Phe

820 825 830
Sen Gly Ala Phe Giu Asp Arg ASP Pro Thr Gin Phe Giu GiU Ang His

835 ,840 845
Leu Lys Pie Leu Gin Gin Leu Giy Lys Gly Asn Phe Gly Sen Val Glu

850 855 860
Met Cys Arg Tyr Asp Pro Leu Gin Asp Asn Thr Gly Giu Val Val-Ala
865 870 875 880
Val Lys LYS Leu Gin His Ser Thn Giu Giu His Leu Ang Asp Phe Glu

885 890 895
Arg Glu Ile Giu Ile Leu Lys Sen Leu Gin His Asp Asn Ile Vai Lys

900 905 910
Tyr Lys Gly Val Cys Tyr sen Ala Gly Arg Ang Asn Leu Lys Leu le

915 920 925
Met Giu Tyr Leu Pro Tyr Gly Sen Leu Ang Asp Tyr Leu Gin Lys His

930 935 940
Lys Giu Ang Ile Asp His ile Lys Leu Leu Gin Tyr Thr Sen Gin Ile
945 950 955 960
Cys Lys Gly Met Giu Tyr Leu Gly Thr Lys Arg Tyr Ile His Ang Asp

965 970 975
Leu Ala Thr Arg Asn Ile Leu Val Giu Asn Giu Asn Ang Val Lys Ile

980 985 990
Gly Asp Phe Giy Leu Thr LYS Val Leu Pro Gin Asp Lys Glu Tyr Tyr

995 1000 1005
Lys Val Lys Giu Pro Gly Giu Sen Pro Ile Phe TrpTyr Ala Pro Giu

1010 1015 1020
Sen Leu Thn Giu Sen Lys Phe Sen Val Ala Sen Asp Val Trp Sen Phe
1025 1030 1035 1040
Gly Vai Val Leu Tyr Giu Leu Phe Thn Tyr Ile Giu Lys Sen Lys Sen

1045 1050 1055
Pro Pro Ala Giu Phe Met Ang Met Ile Gly Asn Asp Lys Gin Gly Gin

1060 1065 1070 
Met Ile Val Phe His Leu Ile Giu Leu Leu LyS Asn Asn Gly Ang Leu

1075 1080 1085
Pro Ang Pro Asp Gly cys Pro Asp Giu ile Tyr Met Ile Met Thr Glu
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Cys Trp Asn
1105
LeU Arg Val
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1095 1100

Asn Asn Val Asn Gin Arg Pro Ser Phe Arg Asp Leu Ala
1110 1115 1120

Asp Gin le Arg Asp Asn Met Ala Gly
1125 1130

<210> 37
<211> 1124
<212> PRT
<213> Homo sapiens

<400> 37
met Ala
1

Ser Leu

Arg Ala

Leu Ala

Pro Val

Trp Phe

Val Leu

GIlU LYS

LeU ASP
130

Leu Val
145.
Giu Y

Gin Ala

CYS Leu

Thr Arg
210

Ala Ala
225
ASP Leu

Gly Leu

V/al Ala

Leu Gin
290

Gin Ala
305
Thr Arg

Glu Ala

Thr Asp

Leu Glu
370

Ala lie
385
Leu Arg

Val Gin

Ser Pro

Pro

Se r

Gi y

Asp

His

Pro

Ty r
100
His

Pro

Gi y

Ser

Arg
180
Pro

Al a

Gin

Arg

Gly
260
ASP

Phe

Arg

ASP

Se r
340
Gin

Val

Lys

Ser

Pro
420
Gi y

Pro

Al a
25
Leu

Al a

Leu

Ser

Tyr
105
Arg

Leu

Gi y

Asp

Leu
185
Leu

Val

Se r

Gi y

His
265
Trp

GiU

Gi y

GiU

Val
345
LYS

His

Gi y

ASP

Ty r
425
Val

Leu 11ie Pro Gin Arg Ser
1.0 
Leu His Val Leu Leu Pro

ser Phe ser Phe Gly ASP

Ala Lys Ala Ser Gly Ilie

Ala Thr Glu ASP Leu Ser

Val GlU ASP Ala Ser Thr

Phe Pro Asn Trp Phe Gly
110

LYS ASP LeU Ala Ser Ala
125

Phe Ala Gin His Arg Ser
140

Leu Ser Leu Lys Glu Gin
155

Leu Ala Arg Met Ala Arg
170 175
Lys Thr Val Ser Tyr Lys

190.
Ile Gin Gly Leu Ser Phe

205
Arg Arg Ala Leu Pro Arg

220
Leu met Ala Lys Tyr lie

235
Ala Ala Giu Thr Phe His
250 255
ASP Gly Leu Gly LeU Leu

270
Thr Gin Gly Giu Gin Glu

285
lie \al ASP Ilie Ser Ilie

300
Glu His Arg Leu Val Thr

315
Ala Giu Phe Pro Gly Leu
330 335
ASP Gly Tyr Phe Arg Leu

350
Glu \'al Ala Pro Pro Arg

365
Gly Pro le Thr Leu Asp

380
Ser Arg Pro Gly Ser Tyr

395
Ser Phe Leu Leu Thr Val
410 415
Lys Gly Cys Leu le Arg

430
Gly Leu ser Arg Pro His
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435 440 445

Sen Leu Arg Giu Leu Leu Ala Thr Cys Tnp Asp Gly Gly Leu His Val
450 455 460

Asp Gly Val Ala Val Thr Leu Thr Ser Cys Cys Ile Pro Arg Pro Lys
465 470 475 480
Giu Lys Sen Asn Leu Ile Val Val Gin Arg Gly His sen Pro Pro Thr

485 490 495
ser ser Leu Val Gin Pro Gin ser Gin Tyr Gin LeU sen Gin met Thr

500 505 510
Phe His Lys Ile Pro Ala Asp Sen Leu Giu Tnp His Giu Asn Leu Gly

515 520 525
His Gly Ser Phe Thr Lys ie Ty Ang Giy Cys Ang His Gi~u Val Val

530 535 540
Asp Giy Giu Ala Ang Lys Thr Giu Val Leu Leu Lys Val Met Asp Ala
545 550 555 560
Lys His Lys Asn Cys Met Glu Sen Phe Leu Glu Ala Ala sen Leu met

565 570 575
sen Gin Val sen Tyr Ang His Leu Val Leu LeU His Gly Val Cys met

580 585 590
Ala Gly Asp Sen Thr Met Val Gin Giu Phe Val His Leu Gly Ala le

595 600 605
Asp Met Tyr Leu Ang Lys Ang Giy His Leu Val Pro Ala Sen Tnp Lys

610 615 620
Leu Gin Val Val Lys Gin Leu Ala Tyr Ala Leu Asn Tyr Leu Giu Asp
625 630 635 640
Lys Gly Leu Pro His Gly Asn Val Sen Ala Ang LYS Val LeU Leu Ala

645 650 655
Arg Giu Gly Ala ASP Gly sen Pro Pro Phe le Lys Leu Sen Asp Pro

660 665 670
Gly val Sen Pro Ala Val Leu Sen Leu Giu Met Leu Thr Asp Ang Ile

675 680 685
Pro Tnp Val Ala Pro Giu Cys Leu Ang Glu Ala Gin Thn Leu sen Leu

690 695 700
Glu Ala Asp Lys Trp Gly Phe Gly Ala Thn Val Trp Giu Val Phe Sen
705 710 715 720
Gly Val Thn Met Pro le. Sen Ala LeU ASP Pro Ala Lys Lys Leu Gin

725 730 735
Phe Tyr GlU ASP Arg Gin Gin Leu Pro Ala Pro Lys Trp Thn Giu Leu

740 745 750
Ala Leu Leu Ile Gin Gin Cys Met Ala Tyr Glu Pro Val Gin Ang Pro

755 760 765
Sen Phe Arg Ala val le Ang ASP LeU Asn Sen Leu Ile Sen Sen Asp

770 775 780
Tyr Giu Leu Leu Sen Asp Pro Thn Pro Gly Ala Leu Ala Pro Ang Asp
785 790 795 800
Gly Leu Trp Asn Gly Ala Gin Leu Tyr Ala CyS Gin ASP Pro Thn le

805 810 815
Phe Giu Glu Ang His Leu Lys Tyn le Sen Gin Leu Gly Lys Gly-Asn

820 825 830
Phe Gly Sen Val Giu Leu Cys Ang Tyr Asp Pro Leu Ala His Asn Thr

835 840 845
Gly Ala Leu Val Ala Val Lys Gin Leu Gin His Sen Gly Pro Asp Gin

850 855 860
Gin Ang ASP Phe Gin Ang Giu Ile Gin le Leu LYS Ala Leu His Sen
865 870 875 880
Asp Phe Ile Val Lys Tyr Ang Gly Val Sen Tyr Gly Pro Gly Arg Pro

885 890 895
Giu Leu Ang Leu Val Met Giu Tyr Leu Pro Sen Gly Cys Leu Ang Asp

900 905 910
Phe Leu Gin Ang His Ang Ala Ang Leu Asp Ala Sen Ang Leu Leu Leu

915 920 925
Tyr Sen Sen Gin Ile Cys Lys Gly met Glu Tyr Leu Gly Sen Ang Ang

930 935 940
Cys Val His Ang Asp Leu Ala Ala Ang Asn le Leu Val Giu Sen Giu
945 950 955 960
Ala His Val LyS le Ala ASP Phe Gly LeU Ala LyS LeU Leu Pro Leu

965 970 975
Asp Lys Asp Tyr Tyr vail Va] Ang Giu Pro Gly Gln Sen Pro le Phe
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980 985 990

Trp Tyr Ala Pro Giu Ser Leu Sen Asp Asn Ile Phe Ser Arg Gin ser
995 1000 2005

Asp Val Trp Ser Phe Gly Val Val Leu Tyr Giu Leu Phe Thr Tyr Cys
1010 1015 1020

Asp Lys Ser Cys Ser Pro Ser Ala Giu Phe Leu Arg Met Met Gly Cys
1025 1030 1035 1040
Glu Arg ASP val Pro Ala Leu Cys Arg Leu Leu Giu Leu Leu Giu Glu

1045 1050 1055
Gly Gin Ang Leu Pro Ala Pro Pro Ala Cys Pro Ala Glu Val His Glu

1060 1065 1070
Leu Met Lys Leu Cys Trp Ala Pro Ser Pro Gin ASP Arg Pro Sen Phe

1075 1080 1085
Ser Ala Leu Gly Pro Gin Leu Asp Met Leu Trp Ser Gly Ser Arg Gly

1090 1095 1100
Cys Giu Thr His Ala Phe Thr Ala His Pro Glu Gly Lys His His ser
1105 1110 1115 1120
Leu Ser Phe Ser

<210> 38
<211> 427

212> PRT
<213> Homo sapiens

<400> 38
Met Ser

Asp Se-

Giy Sen

Glu Arg L

Thr His r

Asn His I

Ser Leu 

Ala Asn

Sen Tyr 1
130

Ala Giy 1
145
Ser Asp C

Giy Thr I

Ala Pro G

Trp Ser 
210

Phe Pro G
225
Leu Gly T

Arg Thr T

Lys Leu P
2

Leu Lys A
290

ASP Ala S
305
ile Asn V

krg

rhr

;ly

ksn

kla

-ys

lu

-eu

eu

Ele

:ys

er

;lu

al

ily

-hr

yr

he
:75
ila

er

ral

Ser

Phe

Ala

Val

Lys

Asn

100
cys

Leu

Ile

Thr

Phe
180
Val

ciy

Arg

Pro

Val
260
Pro

Sen

Lys

Trp

Arg ASP

Val Leu

Gly Ile

Ile Lys
55

Ala Tyr
70
Ile Giy

Gin Asp

val Ile

Gin Met
135

Arg Asp
150
Lys Ile

Met Thn
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480

ASP Arg Ala
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485 49049

Gly Gin Ala Leu Glu Gly Leu GlU Tyr Leu His Ser Arg Arg Ie Leu
500 505 51.0

His Gly ASP Val LYS Ala ASP Asn Val LeU Leu Ser Sen ASP Gly Ser
515 520 525

His Ala Ala Leu Cys Asp Phe Gly His Ala Val Cys Leu Gln Pro Asp
530 535 540

Gly Leu Gly LySsSer Leu Leu Thr Gly Asp Tyr le Pro Gly Thr Glu
545 550 555 560
Thr His met Ala Pro Giu Val Val Leu Gly Arg Sen Cys Asp Ala Lys

565 570 575
Val ASP Val Tnp Sen Sen Cys Cys Met Met Leu His Met Leu Asn Gly

580 585 590
CyS His Pro Trp Thr Gin Phe Phe Arg Gly Pro Leu Cys Leu Lys Ile

595 600 605
Ala Sen Glu Pro Pro Pro Val Arg Giu le Pro Pro sen CyS Ala Pro

6-10 615 620
Leu Thr Ala Gin Ala Ile Gin Giu Giy Leu Arg Lys Glu Pro lie His
625 630 635 640
Arg Val Sen Ala Ala Glu Leu Gly Gly Lys Val Asn Arg Ala Leu Gin

645 650 655
Gin Val Giy Gly Leu Lys Sen Pro Trp Ang Gly Glu Tyr Lys Glu Pro

660 665 670
Ang His Pro Pro Pro Asn Gin Ala Asn Tyr His Gin Thn Leu His Ala

675 680 685
Gin Pro Arg Giu Leu Sen Pro Ang Ala Pro Gly Pro Arg Pro Ala Giu

690 695 700
Giu Thn Thr Gly Ang Ala Pro Lys Leu Gin Pro Pro Leu Pro Pro Giu
705 710 715 720
Pro Pro Giu Pro Asn Lys Sen Pro Pro Leu Thr Leu Sen Lys Glu Giu

725 730 735
Sen Gly met Trp Giu Pro Leu Pro Leu Sen Sen Leu GlU Pro Ala Pro

740 745 750
Ala Ang Asfl Pro Sen Sen Pro Giu Ang Lys Ala Thn Val Pro Giu Gin

755 760 -765
Giu Leu Gin Gin Leu Giu le Giu Leu Phe LeU Asn sen Leu Ser Gin

770 775 780
Pro Phe Sen Leu Giu Giu Gin Giu Gin le Leu Sen Cys Leu Sen Ile
785 790 795 800
Asp Sen Leu Sen Leu Sen Asp ASP Sen Glu Lys Asn Pro Sen Lys Ala

805 810 815
Sen Gin Sen Sen Ang Asp Thn Leu Sen Sen Gly Val His Sen Tnp Sen

820 825 830
sen Gin Ala Giu Ala Arg sen sen sen Trp Asn Met Vai Leu Ala Ang

835 840 845.
Gly Ang Pro Thn Asp Thn Pro Sen Tyr Phe Asn Gly Val Lys Vtal Gin

850 855 860
le Gin Sen Leu Asn Gly Giu His Leu His ie Ang Giu Phe His Ang

865 870 875 880
Val Lys Val Gly Asp le Ala Thn Gly le Sen Sen Gin le Pro Ala

885 890 895
Ala Ala Phe Sen Leu Val Thr Lys Asp Gly Gin Pro Val Ang Tyr Asp

900 905 910
Met GlU Val Pro ASP sen Gly le ASP Leu Gin Cys Thn Leu Ala Pro

915 .920 925
ASP Gly Sen Phe Ala Tnp Sen Trp Ang Val Lys His Gly Gin Leu Giu

930 935 940
Asn Ang Pro
945

<210> 
<211> 545
<212> PRT
<213> Homo sapiens

<400> 
met Sen Asn Asn Gly Leu Asp le Gin Asp Lys Pro Pro Ala Pro Pro
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LYS
420
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ile
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Leu
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500
Leu

5
ser Thr I

Gly Ser

Arg Phe

Glu Lys
70

Ile His

Giu Gin

Gin Lys

Ser Lys

Ser Ala
150

Ser Giu
165
ASP ASP

Thr Lys

Pro Thr

Thr Thr
230

Lys Pro
245
Val Ser

Gly Gln

Gly Gin

Lys Glu
310

Pro As
325
Trp Val

Thr Glu

Cys Leu

Asp Ile
390

Leu Thr
405
Arg Ser

Thr Arg

Met Ala

Pro Leu
470

GIn Asn
485
cys Leu

Gin His

Met
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Trp
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Lys
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Arg
215
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Val

Gly
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Val

Thr

Gin
375
Lys

Asp

Thr
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Arg

Pro
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Arg
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As n
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rhr
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Pro

Ala

Val
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Asp

Pro

Met

Giy
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Val
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val

Met

Cys
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Al a

Ser

Phe

Met

Al a
440
Glu
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Glu

Met
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Al E

GIy Val Gly
25
Leu Pro Pro

ser Ile Leu

Pro Gu Ile
75

Phe ASP Ala
90

Arg Leu Leu
105
Pro Gin Ala

Ser Asn Ser

Tyr Asn Ser
155

Ala Val Pro
170

Thr Pro Pro
185
Tyr Thr Arg

Val Ala Thr

Asp Ala Leu
235

ser Asp Giu
250

Asp Pro Lys
265
Ser Gly Thr

Ala le Lys

le Asn GiU
315

Asn Tyr Leu
330

Glu Tyr Leu
345
Met ASP GlU

Leu Glu Phe

Asp Asn Ile
395

Gly Phe Cys
410

val Gly Thr
425
Tyr Gly Pro

I Met le Glu

Leu Tyr LeU
475

I Lys Leu Ser
490

Asp Val Gu
505
Leu LYs Ile

Ala LyS Glu

Ser

Asn

Pro

Ser

Val

Gln

val

Gln
140
Ser

Pro

Pro

ser

Ser
220
Thr

Glu

LyS

val

Gin
300
le

Asp

Al a

Gly

Leu
380
Leu

Ala

Pro

LYS

Gly
460
Ile

Al a

Lys
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540

Lys

Pro
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Leu

Thr

Thr

Leu
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Lys

ASf

Val

Val

Val
205
Pro

Arg

le

LyS

Tyr
285
Met

Leu
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Gln
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Leu
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Val
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GiU
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Arg
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ASp
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Thr

Asn
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350
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Thr

Phe

ciy
510
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175
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Thr
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Thr
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335
Ser
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Met

Thr
415
Met

ile

Pro

Asn
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495
Ser

Leu

Asn
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rhr
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160
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240
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Met

Gln
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Val
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Al a

Trp

Tyr

61y
480
Asp

Ala

Ser

AsnSer Leu
530

His

Pro Leu Ile

Page 58



WO 03/081210 PCT/US03/08725

39750-0006.PCT.txt
545

<210> 46
<211> 524
<212> PRT
<213> Homo sapiens

<400> 46
Met Ser Asp Asn Gly Glu Leu Glu Asp Lys Pro Pro Ala Pro Pro Val
1 5 10 

Arg Met Ser Ser Thr Ile Phe Ser Thr Gly Gly Lys Asp Pro Leu Ser
25 

Ala Asn His Ser Leu Lys Pro Leu Pro Ser Val Pro Glu Glu Lys Lys
40 

Pro Arg His Lys lie Ile Ser Ile Phe Ser Gly Thr Glu Lys Gly Ser
55 

Lys Lys Lys Glu Lys Glu Arg Pro Glu Ile Ser Pro Pro Ser Asp Phe
70 75 

Glu His Thr Ile His val Gly Phe Asp Ala val Thr Gly Glu Phe Thr
90 

Gly Met Pro Glu Gin Trp Ala Arg Leu Leu Gin Thr Ser Asn Ile Thr
100 105 110

Lys Leu Glu Gin Lys Lys Asn Pro Gin Ala Val Leu Asp Val Leu Lys
115 120 125

Phe Tyr Asp Ser Asn Thr Val Lys Gin Lys Tyr Leu Ser Phe Thr Pro
130 135 140

Pro Glu Lys Asp Gly Leu Pro Ser Gly Thr Pro Ala Leu Asn Ala Lys
145 150 155 160
Gly Thr Glu Ala Pro Ala Val Val Thr Glu Glu Glu Asp Asp Asp Glu

165 170 175
Glu Thr Ala Pro Pro val Ile Ala Pro Arg Pro Asp His Thr Lys Ser

180 185 190
Ile Tyr Thr Arg Ser val Ile Asp Pro Val Pro Ala Pro Val Gly Asp

195 200 205
Ser His Val Asp Gly Ala Ala Lys Ser Leu Asp Lys Gln Lys Lys Lys

210 215 220
Pro Lys Met Thr Asp Glu Glu Ile Met Glu Lys Leu Arg Thr lie Val
225 230 235 240
Ser lie Gly Asp Pro Lys Lys Lys Tyr Thr Arg Tyr Glu Lys lle Gly

245 250 255
Gin Gly Ala Ser Gly Thr Val Phe Thr Ala Thr Asp Val Ala Leu Gly

260 265 270
Gln Glu val Ala Ile Lys Gln Ile Asn Leu Gin Lys Gln Pro Lys Lys

275 280 285
Glu Leu Ile Ile Asn Glu Ile Leu Val Met Lys Glu Leu Lys Asn Pro

290 295 300
Asn Ile Val Asn Phe Leu Asp Ser Tyr Leu Val Gly Asp Glu Leu Phe
305 310 315 320
Val Val Met Glu Tyr Leu Ala Gly Gly Ser Leu Thr Asp Val val Thr

325 330 335
Glu Thr Cys Met Asp Glu Ala Gln Ile Ala Ala Val Cys Arg Glu Cys

340 345 350
Leu Gin Ala Leu Glu Phe Leu His Ala Asn Gin Val Ile His Arg Asp

355 360 365
Ile Lys Ser Asp Asn val Leu Leu Gly Met Glu Gly Ser Val Lys Leu

370 375 380
Thr Asp Phe Gly Phe Cys Ala Gin Ile Thr Pro Glu Gln Ser Lys Arg
385 390 395 400
Ser Thr Met Val Gly Thr Pro Tyr Trp Met Ala Pro Glu Val Val Thr

405 410 415
Arg Lys Ala Tyr Gly Pro Lys Val Asp lie Trp Ser Leu Gly Ile Met

420 425 430
Ala Ile Glu Met val Glu Gly Glu Pro Pro Tyr Leu Asn Glu Asn Pro

435 440 445
Leu Arg Ala Leu Tyr Leu Ile Ala Thr Asn Gly Thr Pro Glu Leu Gin

450 455 460
Asn Pro Glu Lys Leu Ser Pro Ile Phe Arg Asp Phe Leu Asn Arg Cys
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465 470 475 480
Leu GIU met ASP Val GlU LYS Arg Gly Ser Ala Lys Giu Leu LeU Gin

485 490 495
His Pro Phe Leu Lys Leu Ala Lys Pro Leu Ser Ser LeU Thr Pro Leu

500 505 510
Ilie Met Ala Ala Lys Glu Ala Met Lys Ser Asn Arg

515 520

<210> 47
<211> 544
<212> PRT
<213> Homo sapiens

<400> 47
Met Ser Asp Gly LeU ASP Asn Glu Glu Lys Pro Pro Ala Pro Pro Leu
1 5 10 

Arg Met Asn Ser Asn Asn Arg ASP Ser Ser Ala Leu Asn His Ser Ser
25 

Lys Pro Leu Pro Met Ala Pro Giu Glu Lys Asn Lys Lys Ala Arg Leu
40 

Arg Ser Ile Phe Pro Gly Gly Giy ASP Lys Thr Asn Lys LYS Lys Giu
55 

LYS GlU Arg Pro GiU Ile Ser Leu Pro Ser ASP Phe Giu His Thr Ile
70 75 

His Val Gly Phe ASP Ala Val Thr Gly Glu Phe Thr Gly le Pro Glu
90 

Gin Trp Ala Arg LeU Leu Gin Thr Ser Asn le Thr Lys Leu Glu Gin
100 105 110

Lys Lys Asn Pro Gin Ala Vial Leu Asp Val Leu Lys Phe Tyr Asp Ser
115 120 125

Lys Giu Thr Val Asn Asn Gin Lys Tyr Met Ser Phe Thr Ser Giy Asp
130 135 140

Lys ser Ala His Gly Ty le Ala Ala His Pro ser ser Thr LYS Thr
145 150 155 .160
Ala Ser Giu Pro Pro Leu Ala Pro Pro Vai Ser Giu Giu Giu Asp Giu

165 170 175
Giu Giu Giu Giu Giu Giu ASP Giu Asn Giu Pro Pro Pro Val le Ala

180 185 190
Pro Arg Pro Giu His Thr Lys Ser le Tyr Thr Arg Ser Val Val Giu

195 200 205,
Ser Ile Ala Ser Pro Ala Val Pro Asn Lys Giu Vai Thr Pro Pro Ser

210 215 220
Ala GiU ASfl Ala Asn1 ser ser Thr LeU Tyr Arg Asfl ihr ASP Arg Gin
225 230 235 240
Arg Lys Lys Ser Lys Met Thr Asp Glu Giu le Leu Giu Lys Leu Arg

245 250 255
Ser Ilie Val Ser Val Gly Asp Pro Lys Lys Lys Tyr Th'r Arg Phe Giu

260 265 270
Lys Ilie Gly Gin Giy Ala Ser Gly Thr Val Tyr Thr Ala Leu Asp Ilie

275 280 285
Ala Thr Gly Gin Giu Val Ala le Lys Gin Met Asn Leu Gin Gin Gin

290 295 300
Pro LYS LYS Giu Leu le le Asn Glu le Leu \fal met Arg Giu Asn
305 310 315 320
Lys-Asn Pro Asn lie Val Asn Tyr LeU ASP ser Tyr Leu Val Gly ASP

325 330 335
Glu Leu Trp Val \fal met Giu Tyr Leu Aia Gly Gly Ser Leu Thr ASP

340 345 350
Val Val Thr Glu Thr Cys Met Asp Glu Gly Gin le Ala Ala Val Cys

355 360 365
Arg Giu Cys Leu Gin Ala Leu Asp Phe Leu His Ser Asn'Gin Vai le

370 375 380
His Arg ASP le Lys ser ASP Asn le Leu Leu Gly Met ASP Giy ser
385 390 395 400
Vfal LYS Leu Thr ASP Phe Gly Phe Cys Aia Gin lie Thr Pro Giu Gin

405 410 415
ser Lys Arg Ser Thr Met V/al Gly Thr Pro Tyr Trp Met Ala Pro Giu
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420 425 430

Val Val Thr Arg LYS Ala Tyr Gly Pro Lys Val Asp Ile Trp Ser Leu
435 440 445

Gly Ile Met Ala Ilie GiU Met Val GiU Gly GlU Pro Pro Tyr Leu Asn
450 455 460

Glu Asn Pro Leu Arg Ala LeU Tyr Leu Ile Ala Thr ASfl Gly Thr Pro
465 470 475 480
Glu Leu Gin Asn Pro GlU Arg Leu Ser Ala Val Phe Arg Asp Phe Leu

485 490 495
Asn Arg Cys Leu Giu Met Asp Val Asp Arg Arg Giy Ser Ala Lys Giu

500 505 510
Leu Leu Gin His Pro Phe LeU LYS LeU Ala Lys Pro Leu Ser Ser Leu

515 520 525
Thr Pro Leu le Ile Ala Ala Lys Giu Ala le Lys Asn Ser Ser Arg

530 535 540

<210> 48
<211> 591
<212> PRT
<213> HOMO sapiens

<400> 48
Met Phe Gly Lys Arg Lys Lys Arg Val Glu Ilie Ser Ala Pro Ser Asn
1 5 10 

Phe Giu HiS Arg Val His Thr Gly Phe Asp Gin His GiU Gin Lys Phe
25 

Thr Gly Leu Pro Arg Gin Trp Gin Ser Leu Ile Giu Giu Ser Ala Arg
40 

Arg Pro Lys Pro Leu Val Asp Pro Ala Cys Ile Thr Ser le Gin Pro
55 

Gly Ala Pro Lys Thr le Vai Arg Gly Ser Lys Gly Aia Lys Asp Gly
70 75 

Ala Leu Thr Leu Leu Leu Asp Giu Phe Giu Asn Met Ser Val Thr Arg
90 

Ser Asfl ser Leu Arg Ang Asp Ser Pro Pro Pro Pro Ala Arg Ala Arg
100 105 110

Gin Giu Asn Gly Met Pro Glu Glu Pro Ala Thr Thr Ala Arg Gly Gly
115 120 125

Pro Gly Lys Ala Gly Ser Arg Gly Arg Phe Ala Gly His'Ser Giu Ala
130 135 140

Giy Giy Giy Ser Gly Asp Arg Arg Arg Ala Gly Pro Giu Lys Arg Pro
145 150 155 160
Lys Ser ser Arg Giu Gly Ser Gly Gly Pro Gin Glu Ser Ser Arg Asp

165 170 175
Lys Arg Pro Leu Ser Gly Pro Asp Vfal Gly Thr Pro, Gin Pro Ala Gly

180 185 190
Leu Ala Ser Gly Ala Lys Leu Ala Ala Gly Arg Pro Phe Asn Thr Tyr

195 200 205
Pro Arg Ala Asp Thr Asp His Pro Ser Arg Gly Ala Gin Gly Giu Pro

210 215 220
His Asp Val Ala Pro Asn Giy Pro Ser Ala Gly Giy Leu Ala le Pro
225 230 235 240
Gin ser Ser ser Ser Ser Ser Arg Pro Pro Thr Arg Ala Arg Gly Ala

245 250 255
Pro Ser Pro Gly Val LeU Gly Pro His Ala ser GiU Pro Gin Leu Aia

260 265 270
Pro Pro Ala Cys Thr Pro Ala Ala Pro Ala Val Pro Gly Pro Pro Gly

275 280 285
Pro Arg Ser Pro Gin Arg Giu Pro Gin Arg Val Ser His Giu Gin Phe

290 295 300
Arg Aia Ala Leu Gin Leu Val Val Asp Pro Gly Asp Pro Arg Ser Tyr
305 310 315 320
LeU ASP Asn Phe le Lys le Gly GiU Gly Ser Thr Gly le Val Cys

325 330 335
le Ala Thr val Arg ser ser Gly Lys Leu Val Ala Val Lys LYS met

340 345 350
Asp Leu Arg Lys Gin Gin Arg Arg Giu LeU Leu Phe Asn Glu Vial Val
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<210> 49
<211> 719
<212> PRT
-<213> Homo sapiens

<400> 49
Met Phe Gly Lys Ly

1 5
Phe Glu H-is Arg Va

Thn Gly Leu Pro Gi

Ang Pro Lys Pro Me

Ala Pro Met Lys Th

Sen Ie Asn Gly Le

Sen Asn Sen Leu An
100

Sen Sen His Gly Pr
115

Sen Gin Tyr Sen Se
130

Lys Tyr Ang Glu Ly
145
Arg Giy Sen His Al

16
His Gly Glu Ala Ty

180
Ala Arg Phe Sen Al

195
Pro Sen Giu Tyr Se

210
Sen Sen Pro Leu As
225
Gly Thn sen Gly Cy

n

t

r

*0

a
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HiS
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Val

Ile
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Leu
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Trp

ASP

Val

Glu

GIU

His

Sen
135
LeU
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Gi u

His
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GIU Ilie 5
10
ASP Pro G

LeU Leu

Cys Ilie 1

ASfl LYS F

ASP Asfl 
90
Pro Thn

GlU Asfl

Thn Ala 

Asp AspI
155

Giy His
170
LYS ProI

His Leu

Giu Tyr

Phe Thr
235

Leu Aia
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Gi n

Gi u

Val

LYS

Val
495
sen

Gi U

Gi U

Leu

LeU
575
Ala

Pro

GiU

Gi y

le
655
sen

Gin

Al a

His

Tr

Sen

Ph e

Arg
320
Aila

Any

Sen

His

Tr
400
Trp

Ph e

Tyrn

Cys

met
480
Val

Sen

Gly

Gln

His
560
Leu.

Gin

Tyrn

Vai

Giu
640
Ang

Val

Any

G1 y

<210> 
<211> 1089
<212> PRT
<213> HOMO sapiens

<400> 
Met Gly Thn Sen His Pro Ala Phe Leu Val Leu Gly Cys Leu Leu Thr
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1
Gi y

Asn

cys

Gilu

Phe

Leu

Gi U

Val

Sen
145
Leu

Gi y

Val

Lys

Tyr
225
GiU

Gi y

Tyrn

GiU

Val
305
Phe

Val

Asnf

Lys

Lys
385
Al a

Ile

Val

Ile

Leu
465
Arg

Ile

Glu

Al a

Leu

39750-0006. PCT. txt
10

Leu

Gi U

Phe

se r

Val

Tyr,

Gi y

Pro
130
Al a

His

Phe

Lys

Al a
210
Lys

Val

Ile

Th r

Cys
290
Th r

Ser

Glu

Leu

Ile
370
Glu

Val

Leu

Arg

cys
450
Al a

Sen

Al a

Leu

Al a
530
Val

Sen Leu

Asn Giu

Gly Glu

Sen ASP

Thr Val

Thn cys
100

Arg His
115
Leu Gly

lie 1lie

Asn Sen

ASn Gly

Gly Lys
195
Thn Sen

Sen Gly

Val Asp

Thr Met
260

Ley Thr
275
Ala Ala

Ilie Sen

Gin Leu

Val Any
340

Thr Leu
355
Gin Glu

Glu ASP

Lys Sen

Asp Leu
420

CyS Thn
435
Lys ASP

Asfl Asn

Thr Val

Val Ang
500

Lys Leu
515
Val Leu

Val lie

5
lie Leu Cys

Lys Val Val

Sen Glu Val
55

Val GlU Ilie
70

Leu Giu Val

Tyn Tyn Asn

Ilie Tyr Ilie

Met Thn Asp
135

Pro Cys Arg
150

Glu Gly Val
165
Thn Phe Thn

Lys Phe Gin

Glu Leu Asp
215

Giu r lie
230

Leu Gin Tnp
245
Leu Giu Glu

Val Pno Giu

Arg Gin Ala
295

Val His Giu
310

Giu Ala Val
325
Ala Tyr Pro

Ilie Glu Asn

Ilie Ang Tyr
375

Sen Gly His
390

Tyn Thn Phe
405
Vai Asp Asp

Ala Giu Gly

lie Lys Lys
455

Val Sen Asn
470

Giu Gly Any
485
Cys Leu Ala

Val Ala Pro

Val Leu Leu
535

Trp Lys Gin

Gin Leu
25

Gin Leu
40
Sen Tnp

Ang Asn

Sen Sen

His Thn
105

Tyr Val
120
Tyr Leu

Tr Thr

Val Pro

Val Gly
185

ilir le
200
Leu Giu

Val Val

Thn Tyr

le Lys
265

Ala Thn
280
Thn Ang

Lys Gly

Asn Leu

Pro Pro
345

Leu Thr
360
Any Sen

Tyr Thn

Glu Leu

His His
425

Thn Pro
440
Cys Asn

lie Ilie

Val Thn

Lys Asn
505

Thn Leu
520
Val le

Leu

Sen

Tyrn

Gi U
75
Sen

Th n

ASP

Ilie

Prno
155
Sen

Tyrn

Phe

Gi u

Cys
235
Gi y

Pro

Lys

Val

Ile
315
Gi U

:1ie

le

Leu

Val
395
Th n

Sen

Pro

Gi u

Giu
475
Al a

Leu

Sen

le

Prno

Sen

Prno

Asfl

Al a

Gi u

Prno

Val
140
Glu

Tyr

lIe

Asn

Al a
220
Al a

GlU

Sen

Asp

Lys
300
Giu

Val

Sen

Th r

Lys
380
Al a

Gi n

Th r

Asp

Th r
460
Iile

Lys

Gi y

Gi u

le
540
Gi u

Sen Ilie

Phe Sen

Met Sen

Asn Sen

Ala His

Giu Asn
110

ASP Vfal
125
GlU ASP

Thn Pro

ASP Sen

Cys Glu
190

Val Tyr
205
Leu Lys

Val Phe

Val Lys

lie Lys
270

Sen Gly
285
Glu Met

le Lys

Lys His

Tnp Leu
350

Thn Asp
365
Leu lie

Gin Asn

Val Pro

Gly Gly
430

lie Giu.
445
Sen Tnp

His Sen

val Glu

Ai a Giu
.510

Leu Thr
525
Sen Leu

Ie Any

Leu Pro

Leu Any

GiU Giu

Giy Leu

Thn Gly

Glu Leu

Ala Phe

Asp Asp

Vai Thn
160

Ang Gin
175
Ala Thn

Ala Leu

Thn rVal

Asn Asn
240

Gi y Lys
255
Leu Val

ASP Tyn

Lys Lys

Pro Thn
320

Phe Val
335
Lys Asn

Val Giu

Arg Ala

Giu Asp
400

Sen Sen
415
Gin Thr

Tnp Met

Th le

Ang Asp
480

Giu Thr
495
Asn Any

Val Ala

Ie Val

Trp AngLyS Pro Any Tyr
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545 550 555 560
Val le GlU Ser Ie Ser Pro Asp Gly HIS GiU Tyr lie Tyr Val ASP

565 570 575
Pro met Gln Leu P~ro Tyr ASP ser Arg Trp Giu Phe Pro Arg ASP Gly

580 585 590
Leu Val LeU Gly Arg Val Leu Gly Ser Gly Ala Phe Gly Lys Val Val

595 600 605
GIU Gly Thr Ala Tyr Giy Leu Ser Arg Ser Gin Pro Val met LYS Val

1610 615 620
Ala Val Lys Met LeU LYS Pro Thr Ala Arg Ser Ser Giu Lys Gin Ala
625 630 635 640
Leu Met Ser Glu LeU LYS le Met Thr His Leu Gly Pro His Leu Asn

645 650 655
lie Val Asfl LeU LeU Gly Ala CYS Thr LYS Ser Gl1y Pro lie Ty lie

660 665 670
Ile Thr Glu Tyr cys Phe Tyr Gly ASP Leu Val Asn Tyr LeU His LYS

675 680 685
Asn Arg Asp Ser Phe Leu Ser His His Pro Giu Lys Pro LYS LYS GlU

690 695 700
Leu ASP Ilie Phe Gly Leu Asn Pro Ala ASP GIU Ser Thr Arg ser Tyr
705 710 715 720
Val le Leu Ser Phe Giu Asn Asn Gly Asp Tyr Met ASP Met LYS Gin

725 730 735
Ala ASP Thr Thr Gin Tyr Val Pro Met Leu GlU Arg LYS Giu Val Ser

740 745 750
Lys Tyr Ser Asp Ile Gin Ary Ser Leu Tyr Asp Arg Pro Ala Ser Tyr

755 760 765
Lys Lys Lys Ser Met Leu ASP Ser Glu Val Lys Asn Leu Leu Ser ASP

770 775 780
Asp Asn Ser Glu Gly Leu Thr Leu Leu Asp Leu Leu Ser Phe Thr Tyr
785 790 795 800
Gin Val Ala Arg Gly Met Glu Phe Leu Ala ser Lys Asn cys Val His

805 810 815
Arg ASP Leu Ala Ala Arg ASfl Val Leu Leu Ala Gin Gly Lys le Val

820 825 830
Lys le Cys Asp Phe Giy Leu Ala Arg Asp Ie met His Asp Ser Asn

835 840 845
Tyr Val Ser Lys Gly Ser Thr Phe Leu Pro Val Lys Trp Met Ala Pro

850 855 860
Giu Ser Ie Phe ASP Asn Leu Tyr Thr Thr LeU Ser ASP Val Trp Ser
865 870 875 880
Tyr Gly Ie LeU Leu Trp Glu Ie Phe ser Leu Gly Gly Thr Pro Ty

885 890 895
Pro Gly Met Met Val ASP ser Thr Phe Tyr Asn Lys Ilie Lys Ser Gly

900 905 910
Tyr Arg Met Ala Lys Pro ASP His Ala Thr Ser GiU Val Tyr Giu le

915 920 925
Met Val Lys Cys Trp Asn Ser Giu Pro Glu Lys Arg. Pro Ser Phe Tyr

930 935 940
His Leu Ser Giu le Val GiU Asn Leu Leu Pro Gly Gin Tyr Lys Lys
945 950 955 960
Ser Tyr Glu Lys le His Leu Asp Phe Leu Lys Ser ASP His Pro Ala

965 970 975
Val Ala Arg Met Arg Val ASP Ser Asp Asn Ala Tyr le Gly Val Thr

980 985 990
Tyr Lys Asn Giu Giu Asp Lys Leu Lys Asp Trp Giu Gly Gly Leu Asp

995 1000 1005
Giu Gin Arg Leu Ser Ala Asp Ser Gly Tyr Ie Ie Pro Leu Pro Asp

1010 1015 1020
le Asp Pro Val Pro Giu Giu Giu Asp Leu Gly Lys Arg Asn Arg His
1025 1030 1035 1040
ser ser Gin ihr ser Glu Giu ser Ala Ilie GiU ihr Gly ser ser ser

1045 1050 1055
Ser Thr Phe Ie Lys Arg GiU Asp Giu Thr Ile Giu Asp Ie Asp met

1060 1065 1070
met ASP Asp le Giy Ie ASP Ser Ser Asp Leu Val Giu Asp Ser Phe

1075 1080 1085
Leu
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<210> 51
<211> 1106
<212> PRT
<213> HOMO sapiens

<400> 51
Met Arg
I

Leu Leu

Leu Val

Thr Phe

Met Ser

Phe sen

Giu Tyr

Ang Lys

Pro ASfl
130

Ile Thr
145
His Giu

Arg Giy

Thn Ile

Leu Gin
210

Val Arg
225
Glu Val

Leu Val

Arg sen

Tyr Thr
290

Ala Ilie
305
Giu val

Gin Val

ASP Asn

Thr Arg
370

Arg Val
385
Giu Asp

Val Ang

Thr Val

Sen Ala
450

Leu Leu

Leu

Leu

Val

Val

Gin

Sen

Phe

Ang

ASP

Ilie

Lys

Phe

Gi y
195
Val

Gin

Val

Gi U

le
275
cys

Asn

Gi y

Val

A rg
355
Asn

lyS

Al a

Val

Arg
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cys

Gi y

Pro

Ser

Th r

Leu

Gi U

Val

Cys
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Leu

Al a

Pro

Lys

Se r
180
ASP

Se r

Gi y

As n

Pro
260
Leu

As n

le

Th r

Phe
340
Th n

Val

Val

Giu

Leu
420
cys

Arg

Asn

Gi y

Leu

Pro

Th r

Pro

Leu

Th r

Tyrn

Gi U

Cys

Gi y
165
Gly

Arg

Sen

Gi U

Ph e
245
Val

His

Val

Th r

LeU
325
Gi U

Leu

Sen

Al a

Val
405
GlU

Ang

Asp

Sen

Ala met Pro Ala

LeU

Pro

cys

Pro
70
Th n

His

le

GiU

Ang
150
ASP

le

GlU

Ile

Asn
230
Giu

Th n

Ilie

Th n

Val
310
Gin

Al a

Gi y

GI u

GI u
390
Gin

LeU

Gi y

Leu

Sen

Leu Leu

Gly Pro

sen Gly
55
Gin Giu

Leu Thn

Asfl Asp

Phe Val
120

Leu Phe
135
Val Thn

Val Ala

Phe Giu

Val ASP
200

Asn Val
215
le Thr

Tnp Thn

Asp Phe

Pro Sen
280

GlU Sen
295
Val Giu

Phe Ala

Tyr Pro

Asp Sen
360

Thn Ang
375
Ala Gly

Leu Sen

Sen Glu

Ang Gl y
440

Lys Ang
455
Giu Glu

Leu
25
Gi U

Sen

Met

Asn

Sen
105
Pro

Ile

ASP

Leu

ASP
185
Sen

Sen

Leu

Tyrn

Leu
265
Ai a

Val

Sen

Gi U

Pro
345
Sen

Tyr

His

Phe

Sen
425
met

Cys

Gi U

Leu

GlU

Leu

Al a

Ala

Leu

Ang

ASP

Phe

Pro

Pro
170
A ng

Asp

Val

Met

Pro
250
Leu

GIU

Asn

Gi y

L eu
330
Pro

Al a

Val

Ty r

Gin
410
His

Pro

Pro

Leu

Gi n

Leu

Val

Aila

Gi y

Leu

Th n

Th r
140
Leu

Pro

Tyr

Tyrn

Al a
220
le

Lys

met

GI U

His
300
Val

Ang

Val

Glu

GlU
380
Met

Gin

ASP

Pro

Giu
460

Gi y

Sen

Val

Trp

ASP

ASP

Th n
110
Gi y

Il e

Val

ASP

cys
190
Val

Gin

Ile

Sen

Tyr
270
Sen

ASP

Leu

Ang

Tnp
350
Al a

Tr

Al a

Asn

Gi y
430
Ilie

Pro

Th n

Leu

Gl y

Sen

Ang

Th n

Gly

Gi U

LeU

GiU

Leu
160
Gin

Th n

Ang

Val

As n
240
Arg

lie

rh r

LyS

Gi y
320
Leu

Lys

Sen

Val

His
400
Pro

Gi n

Trp

rh r

ValSen Gin Leu
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465 470 475 480
Thr Tyr Trp GlU GlU GlU Gin Giu Phe GIU \'al Val ser Thr Leu Arg

485 490 495
LeU Gin HiS Val Asp Arg Pro Leu Sen Val Any Cys Thr Leu Arg Asn

500 505 510
Ala Val Gly Gin Asp Thr Gin Giu Val Ie Val Val Pro His Ser Leu

515 520 525
Pro Phe Lys Val Val Val Ile Ser Ala le Leu Ala Leu Val Val Leu

530 535 540
Thr Ile Ile Sen Leu le Ile Leu Ile Met Leu Trp Gin Lys Lys Pro
545 550 555 560
Ang Tyr Glu le Ang Trp Lys Val le Giu Sen Val Sen ser Asp Gly

565 570 575
His Giu Tyr Ie Ty Val Asp Pro Met Gin Leu Pro Tyr Asp Ser Thr

580 585 590
Trp Giu Leu Pro Arg Asp Gin Leu Val Leu Gly Arg Thn Leu Gly Ser

595 600 605
Gly Ala Phe Gly Gin Val Val Giu Ala Thr Ala His Gly Leu ser His

6-10 615 620
Sen Gin Ala Thr Met Lys Val Ala Val Lys Met Leu Lys Sen Thr Ala
625 630 635 640
Arg Sen sen Giu Lys Gin Ala Leu Met Sen GiU Leu LYS le Met Ser

645 650 655
His Leu Gly Pro His Leu Asfl Val Val Asn Leu Leu Gly Ala CyS Thn

660 665 670
Lys Gly Gly Pro le Tyn Ile Ile Thr Giu Tyr Cys Ang Tyr Gly Asp

675 680 685
Leu Val Asp Tyr Leu His Arg Asn Lys His Thn Phe Leu Gin His His

690 695 700
Sen Asp Lys Arg Ang Pro Pro Ser Ala Giu Leu Tyr Sen Asn Ala Leu
705 710 715 720
Pro Val Gly Leu Pro Leu Pro Sen His Val Ser Leu Thn Gly Giu Sen

725 730 735
ASP Gly Gly Ty Met ASP met Sen Lys Asp Glu Sen Val ASP Tyr Val

740 745 750
Pro Met Leu Asp Met Lys Gly Asp Val Lys Tyr Ala Asp Ilie Giu Sen

755 760 765
Sen Asn Tyn Met Ala Pro Tyr Asp Asn Tyr Val Pro Sen Ala Pro Giu

770 775 780
Ang Thn Cys Arg Ala Thn Leu lie Asn Giu Sen Pro val Leu Sen Ty
785 790 795 800
Met ASP Leu Val Gly Phe sen Tyr Gin Val Ala Asn Gly Met Glu Phe

805 810 815
LeU Ala Sen Lys Asn Cys Val His Ang Asp Leu Ala Ala Ang Asn Val

820 825 830
Leu lie Cys GiU Gly Lys Leu Val Lys Ilie Cys Asp Phe Gly Leu Ala

835 840 845
Ang Asp Ilie Met Ang Asp Sen Asfl Tyr Ilie Sen Lys Gly Sen Thn Phe

850 855 860
Leu Pro LeU Lys Trp Met Ala Pro Glu Sen Ilie Phe Asn Sen Leu Tyr
865 870 875 880
Thn Thn Leu Sen Asp Val Trp Sen i'he Gly Ilie LeU Leu Tnp GAu Ie

885 890 895
Phe Tr Leu Gly Gly Thr Pro Tyn Pro Giu Leu Pro met Asn Giu Gin

900 905 910
Phe Tyr Asn Ala Ile Lys Arg Gly Tyr Ang Met Ala Gin Pro Ala His

915 920 925
Ala Sen Asp cGiu le Tyn Glu le Met Gin Lys Cys Tnp Giu Giu Lys

930 935 940
Phe Glu Ile Ang Pro Pro Phe Sen Gin Leu \/al Leu Leu Leu Glu Ang
945 950 955 960
LeU LeU Gly Giu Gly Tyr Lys Lys LYS Tyr Gin Gin Val ASP Giu Giu

965 970 975
Phe Leu Ang Sen Asp His Pro Ala Ile Leu Ang Sen Gin Ala Arg Leu

980 98590
Pro Gly Phe His Gly Leu Ang Sen Pro Leu Asp Thr Sen Sen VIal Leu

995 1000 1005
Tyr Thr Ala Val Gin Pro Asn Giu Gly Asp Asn Asp Tyr Ile Ilie Pro,
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1010 1015 1020

Leu Pro ASP Pro LYS Pro Glu Val Ala Asp GlU Gly Pro Leu Glu Gly
1025 1030 1035 1040
ser Pro set- LeU Ala set- set- Thr LeU ASfl Glu Val Asfl Tht- ser set-

1045 1050 1055
Thr lie ser CyS ASP set- Pro Leu GIU Pro Gin Asp Glu Pro Glu Pro

1060 1065 1070
Giu Pro Gin Leu Giu Leu Gin Val Glu Pro Glu Pro Giu Leu Glu Gin

1075 1080 1085
Leu Pro ASP Ser Gly Cys Pro Ala Pro At-g Ala Glu Ala Giu Asp Ser

1090 1095 1100
Phe Leu
1105

<210> 52
<211> 313
<212> PRT
<213> Homo. sapiens

<400> 52
Leu

AS n

LeU

Gi y

Ile

As n

Set-

ASP

Ph e
130
Set-

Gi y

AS n

LYS

Pro
210
Trp

Ph e

Artg

Arg

Met
290
Set-

Ilie Asn Ser Leu His Leu At-a Ala Ala Pro

LyS GiU

Gly Gly

Pro Val

Glu Leu

LYS Val

GIU At-g

Gin ASP

LeU Ala

His Asfl
160

lie Asp
175
Ala Leu

Tyr Set-

Ala Ala

ASP Ilie
240

Phe Arg

LeU Ala

His Pro

His Leu

<210> 53
.<211> 606
<212> PRT
<213> HOMO sapiens
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<400> 53
Met Glu Pro

1
Ala Val Gly

val Thr Val

Leu Lys Val

Ile Lys Gly

Leu Asp Gly

Thr Met His

Asp Phe Cys
115

Gly Tyr Lys
130

val Asp Met
145
Leu Ser Gly

Asn Glu Leu

Asp Pro Glu
195

Arg Ile Arg
210

Ala Pro Met
225
Thr Asp Ala

Ser Pro Ser

Lys Ser Pro
275

Lys Lys Val
290

val Pro Pro
305
Phe Gly Thr

Val Leu Lys

Asn Glu Met
355

Phe Met Gly
370

Cys Glu Gly
385
Phe Asp Met

Met Asp Tyr

Asn Asn Ile
435

Gly Leu Ala
450

Gin Pro Ser
465
Gin Asp Pro

val val Leu

Gly Cys Arg
515

Pro

Thr

Arg

Arg

Arg

Glu

Asn
100
Leu

Phe

Ser

Gly

Leu
180
His

Ser

Asp

Ala

Pro
260
Ala

Lys

Ser

val

val
340
Gin

Phe

ser

val

Leu
420
Phe

Thr

Gly

Asn

Tyr
500
Asp

Gly

Lys

Gly

Leu

Thr
70
Leu

val

Phe

Gin

Asn
150
Arg

Pro

Pro

Ser

Asn
230
Ser

Ser

Gin

Leu

val
310
Arg

Gin

Leu

Thr

Leu
390
Leu

Ala

His

Lys

Val
470
Tyr

Leu

Ile

Pro

val

Met

Asn
55
Val

Ile

Arg

Leu

His
135
Arg

Gin

Gin

Phe

Thr
215
Leu

Arg

Val

Arg

Gly
295
Gin

Gly

Pro

Arg

Arg
375
Tyr

Ile

Lys

Glu

Thr
455
Leu

Ser

Met

Ile

Pro

Tyr

Ser
40
Gin

Thr

val

Lys

Phe
120
Cys

Gin

His

Gly

Pro
200
Pro

Ile

Gly

Ser

Gl u
280
Tyr

Leu

Arg

Thr

Lys
360
Pro

His

Asp

Asn

Gly
440
Arg

Trp

Phe

Th r

Phe
520
Ser

Ala Asn

Leu Pro
25
Val Tyr

Asp Cys

Ala Trp

Glu Val

Thr Phe
105
His Gly

Ser Ser

Gin Phe

Glu Ala
170

Pro Ser
185
Ala Pro

Asn val

Gin Leu

Gly Ser
250

Ser Gly
265
Arg Lys

Arg Asp

Leu Lys

Trp His
330

Ala Glu
345
Thr Arg

Gly Phe

His Leu

Val Ala
410

Ile Ile
425
Leu Thr

Trp Ser

Met Ala

Gin ser
490

Gly Ser
505
Met Val

Gly

Asn

Asp

cys

Asp
75
Leu

Phe

Phe

Lys

Tyr
155
Pro

Pro

Al a

His

Thr
235
Asp

Arg

Ser

Ser

Arg
315
Gly

Gin

His

Ala

His
395
Arg

His

val

Gly

Ala
475
ASp

Leu

Gly

Al a

Lys

Ser

Val

Thr

Glu

ser

Arg

Val
140
His

Ser

Arg

Asn

Met
220
Gly

Gly

Lys

Leu

Gly
300
Ile

Asp

Ala

Val

Ile
380
val

Gin

Arg

Lys

Ala
460
Glu

val

Pro

Arg

Glu

Gin

Leu

Val

Ala

Asp

Leu

cys
125
Pro

Ser

Asn

Thr

Ala
205
Val

Gin

Thr

ser

Ala
285
Tyr

Gly

Val

Gin

Asn
365
lie

Ala

Thr

Asp

Ile
445
Gin

Val

Tyr

Tyr

Gly
525
Ala

Pro

Arg

Asp

Tyr

lle

Val

Ala
110
Gin

Thr

Val

Arg

Gin
190
Pro

Ser

Ser

Pro

Pro
270
Asp

Tyr

Thr

Ala

Ala
350
Ile

Thr

ASp

Ala

Leu
430
Gly

Pro

Ile

Ala

Ser
510
Tyr

Met

Arg

val

Ala

Leu

Pro

Leu

Cys

Cys

Cys

Asp
160
Leu

Cys

Gin

Thr

Ser
240
Gly

Ser

Lys

Glu

Ser
320
Lys

Lys

Leu

Trp

Arg
400
Gly

Ser

Phe

Glu

Met
480
Gly

Ile

Ser

ArgPro Asp Leu Ser Lys Ile Ser Asn Cys Pro Lys
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550
Thr le

Ser Gi u

Leu Leu
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540

Gin Ang Glu Glu Arg Pro Leu Phe
555 560

Leu Leu Gin Arg Ser Leu Pro Lys
570 575

ser LeU His Aflg Thr Gin Ala Asp
585 590
Ala Ala Arg Leu Val Pro

605

-<210> 54
<211> 765
<212> PRT
<213> HOMO sapiens

<400> 54
met Ala

1
Ala Leu

Ala Ala

Ile LYS

Asp LYS

Tyr GiU

Gin Leu

ser Ala

Val Leu
130

Arg Ser
145
Pro Asn

Arg Asp

Cys Cys

Trp ASP
210

Val Leu
225
Phe Phe

Gly Phe

Thr Glu

Phe Val
290

Ser Leu
305
Ala Ser

Lys Ser

Arg Asn

His Ile
370

Gin Giy
385
Pro Pro

Al a

Phe

Se r

Gin

Phe

GlU

Leu

Se r
115
Pro

Asn

Lys

Se r

Al a
195
Th r

Glu

Th r

Arg

Val
275
Se r

Al a

Asp

Ile

Gi n
355
As n

Ph e

Al a

Leu

Asn

Ser

Met

Gi y

Tyr

Gi U
100
Met

Ser

Pro

Gin

Leu
180
V/al

Asp

Asn

Leu

cys
260
Pro

Lys

Gi u

Se r

Pro
340
Ph e

Th r

Arg

Ser

Ser Gly
5

Gly ASP

Ala Ala

le Lys

Gly Glu
70

Thr ser

Ser Leu

ASP Thr

ser Leu

LYS Ser
150

Arg Thr
165
LYS Lys

Tyr Arg

le Ser

Val Pro
230

Al a Phe
245
Gin Thr

Leu met

Phe Phe

Thr Al a
310

Ile Gly
325
Ile Pro

Gly Gin

:1ie Glu

Gly Asp
390

Leu Pro

Gly

Met

ASP

Leu
55
His

LYS

Gi y

Val

Se r
135
Pro

Val

Al a

le

Trp
215
Leu

Cys

Cys

cys

Gi u
295
Leu

Pro

Gin

Arg

Pro
375
Gi y

61 y

GI U

Pro

Th r

As n

Leu

Asn

Th r
120
Val

Gin

Val

Leu

Gin
200
Leu

Th r

Asp

Gi y

val
280
His

Th r

Gin

Pro

Asp
360
Val

Gi y

Gi y

Pro
25
Al a

Gin

Pro

ASP

Gi y
105
Se r

Phe

LYS

Pro

Met
185
ASP

Th r

rh r

Ph e

Tyr
265
Asn

His

Ser

le

Phe
345
Argl

Asn

Se r

Gi y
10
Gi U

le

GI U

Pro

Al a
90
Th r

Se r

GI n

Pro

Al a
170
met

Gi y

Gi y

Hi s

cys
250
LYS

Tyr

Pro

Gi y

Leu
330
Arg

Sen

le

Th r

Gi y

Al a

Pro

His

Se r
75
Leu

Asp

Se r

As n

lie
155
Arg

Ang

Giu

Giu

Asn
235
Arg

Ph e

Asp

Ilie

Ser
315
Th r

Pro

Ser

Asp

Th r
395
As n

Al a

Gi y

GlU

11ie

Ilie

Gin

Phe

Ser

Pro
140
Val

Cys

Gi y

LyS

GiU
220
Phe

LYS

His

G ln

Pro
300
Ser

Ser

Al a

Ser

ASP
380
Gi y

Val

Pro Gly

Gly Ang

Val Trp

Ala Leu

Leu GlU

Ang Glu

val ser
110
Sen Leu

ASP Val

Val Phe

Val Thr
175

le Pro
190
Pro le

His Val

Any Lys

LeU Phe
255

Arg Cys
270
ASP Leu

Glu Giu

Ser Ala

ser Pro
335

GIU ASP
350
Pro Asn

le Arg

Ser Ala

Ala LeLI

Gin

Pro

Asn

Leu

Al a

Gin

ser

Ser

Al a

Leu
160
Val

GlU

Gi y

Gi U

Th r
240
Gin

Se r

LeLI

Al a

Pro
320
Se r

V'al

Asp

Th r
400
GinGly Ser Leu Thr
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410

Lys

Asp

Trp

Gly
465
Val

Phe

Leu

Gin

Thr
545
Gin

Lys

Asp

Phe

Arg
625
Phe

Asn

Leu

Lys

Leu
705
Pro

Phe

Pro

Ser

Arg

Glu
450
Ser

LYS

LyS

Leu

Trp
530
Lys

Gly

ser

Phe

Glu
610
Met

Gly

Ile

Ser

Arg
690
Phe

Lys

Gln

Ile

Pro

Asn
435
Ile

Phe

Met

Asn

Phe
515
Cys

Phe

Met

Asn

Gly
595
Gin

Gin

Ile

Asn

Pro
675
Leu

Pro

Ile

Thr

Gln
755

Giy
420
Arg

Pro

Giy

Leu

Glu
500
Met

Glu

Glu

Asp

Asn
580
Leu

Leu

Asp

Val

Asn
660
ASP

Met

Gin

His

Glu
740
Ala

401
Prc

Mel

AsP

Thr

Asr
485
Val

Gly

Gly

Met

Tyr
565
Ile

Al a

Sen

Lys

Leu
645
Arg

Leu

Ala

Ile

Ang
725
Asp

Giy

Gln

Lys

Gly

Val
470
Val

Gly

Tyr

Ser

Ile
550
Leu

Phe

Thr

Giy

Asn
630
Tyr

Asp

Ser

Glu

Leu
710
Ser

Phe

Gly

Giy

Phe

Tyr

Thr

Val 
70
Leu I

Leu t

Ala a

Arc

Thr

Glr
455
Tyr

Thr

Val

Ser

Ser
535
Lys

His

Leu

Val

Ser
615
Pro

GlU

Gin

Lys

cys
695
Ala

Ala

Sen

Tyr

l a

s p

31n

er
55
ksn

-ys

i S

1 a

Giu

Leu
440

I ile

Lys

Ala

Leu

Thr
520
Leu

Leu

Ala

His

Lys
600
Ile

Tyr

Leu

Ile

Val
680
Leu

Ser

Sen

Leu

Gly
760

Trp I

Gly 1

Arg A
40
Asn 1

Val A

Val A

GlU H

Ser L

Arg
425
Gly

Thr

Giy

Pro

Arg
505
Lys

Tyr

Ile

Lys

GlU
585
Ser

Leu

Sen*

Met

Ile
665
Arg

Lys

Ile

Glu

Tyr
745
kla

-ys

;er

~rg

rhr

rng 

ii S L
.05
.eu I

Lys

Arg

Val

LYS

Thn
490
Lys

Pro

His

ASp

Sen
570
Asp

Arg

Trp

Phe

Thr
650
Phe

Sen

Lys

GlU

Pro
730
Al a

Phe I

Sen

Arg

Gly

Trp
475
Pro

Thn

Gin

His

Ile
555
Ile

Leu

Trp

Met

Gln
635
Gly

Met

Asn

Lys

Leu
715
Sen

Eys

Pro

Se

As

Gir
46(
Hil

Glr

Arg

Leu

LeL
540
Ala

Ile

Thr

Sen

Ala
620
Ser

Gln

Val

Cys

Arg
700
Leu

Leu

Ala

Val

r Ser

Sen
445

1 Arg

Gly

1 Gln

His

I Ala
525
His

Arg

His

Val

Giy
605
Pro

Asp

Leu

Gly

Pro
1685
Asp

Al a

Asn

Sen

His
765

Asn

Sen

Asp 4

Phe

Sen

Pro

Lys 

Glu I

Sen
430
Sen

Ile

Asp

Leu

Val
510
Ile

Ile

Gln

Arg

Lys
590
Sen

Glu

Val

Pro

Arg
670
Lys

Glu

Arg

Arg

Pro
750

Gly

Pro 

Gly

Leu F

Leu I-

Slu C

la A
L10
Leu G

415
Ser

Asp

Gi

Val

Gln
495
Asn

Val

Ile

Thn

ASp
575
Ile

His

Val

Tyn

Tyr
655
Giy

Ala

Arg

Sen

Ala
735
Lys

'he

rhn

Lys

'ro

i s

:ys

~rg
I n

Glu

Asp

Sen

Ala
480

I Ala

Ile

Thn

Glu

Ala
560
Leu

Giy

ln

Ile

Ala
640
Sen

Tyr

Met

Pro

Leu
720
Gl y

Th r

Gly

Ile

Leu

Asn

Asp

Cys

Leu

Val

<210> 
<211> 648
<212> PRT
<213> Homo sapiens

<400> 
Met Giu His Ile Gln

1 5
Phe Lys ASP Ala Val

Val Gin Gin Phe Gly

Thn Asp Pro Sen Lys

Lys Gin Arg Thr val

Cys Leu Met Lys Ala

Ala Val Phe Ang Leu
100

Asp Trp Asn Thn Asp

rhr Ile Sen
10
Ser Cys Ile

kia Ser Asp

Ile Ang val

%sn Gly Met
75

iiy Leu Gin
)0
-YS Gly Lys

lie Gly Glu
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115 120 125

ASP Phe LeU ASP His Val Pro LeU Thr Thr His Asn Phe Ala Ang Lys
130 135 140

Thr Phe LeU LYS LeU Ala Phe CyS ASP Ile Cys Gin Lys Phe LeU Leu
145 150 155 160
Asn Gly Phe Arg Cys Gin Thr CyS Gly Tyr LYS Phe His GiU His Cys

165 170 175
Sen Thr Lys Val Pro Thr Met Cys Val Asp Trp ser Asn lie Ang Gin

180 185 190
Leu Leu Leu Phe Pro Asn Sen Thr Ilie Gly Asp Sen Gly Val Pro Ala

195 200 205
Leu Pro Sen Leu Thr Met Ang Ang Met Arg Glu Sen Val Ser Arg Met

210 215 220
Pro Vai Ser Sen Gin His Ang Tyr Sen Thn Pro His Ala Phe Thr Phe
225 230 235 240
Asn Thr Ser Ser Pro Ser Sen Glu Gly Ser Leu Sen Gin Ang Gin Arg

245 250 255
Sen Thr Sen Thn Pro Asn Val His Met Val Sen Thr Thn Leu Pro Val

260 265 270
Asp Sen Arg met Ile Giu Asp Ala Ie Ang Sen His Sen Giu Sen Ala

275 280 285
Sen Pro Ser Ala Leu Sen Sen Sen Pro Asn Asn Leu Sen Pro Thn Gi y

290 295 300
Trp sen Gin Pro Lys Thn Pro Val Pro Ala Gin Ang Giu Ang Ala Pro
305 310 315 320
Val Ser Gly Thr Gin Giu LYS ASfl LYS le Arg Pro Arg Gly Gin Ang

325 330 335
Asp Sen Sen Tyr Tyr Tnp Giu le Giu Ala Sen Giu Val Met Leu Sen

340 345 350
Thr Arg le Giy-ser Giy Sen Phe Gly Thn Val Tyr Lys Giy Lys Tnp

355 360 365
His Gly Asp Val Ala Val Lys le Leu Lys Val Val Asp Pro Thr Pro

370 375 380
Giu Gin Phe Gin Ala Phe Ang Asn Giu Val Ala Val Leu Ang Lys Thr
385 390 395 400
Ang His Val Asn Ile Leu Leu Phe Met Gly Tyr met Thr LYS ASP Asfl

405 410 415
Leu Ala le Val Thn Gin Tnp Cys Giu Gly sen Ser Leu Tyr Lys His

420 425 430
Leu His Val Gin GiU Thr Lys Phe Gin Met Phe Gin Leu le Asp-le

435 440 .445
Ala Ang Gin Thn Ala Gin Gly Met Asp Tyn Leu His Ala Lys Asn lie

450 455 460
le His Arg ASP met Lys sen Asfl Asn le Phe Leu His Giu Gly Leu

465 470 475 480
Thr Val Lys Ile Gly Asp Phe Gly LeU Ala Thr vai Lys Sen Ang Tnp

485 490 495
Sen Gly Sen Gin Gin Val Giu Gin Pro Thn Gly Sen Val Leu Tnp Met

500 505 510
Ala Pro Giu Val lie Arg met Gin Asp Asn Asn Pro Phe Sen Phe Gin

515 520 525
Sen Asp Val Tyr Sen Tyr Gly Ilie Val Leu Tyr Giu Leu Met Thn Gly

530 535 540
Giu Leu Pro Tyr Sen His le Asn Asn Arg Asp Gin le Ile Phe Met
545 550 555 560
Val Gly Arg Gly Tyr Ala Sen Pro ASP Leu ser Lys Leu Tyr Lys Asn

565 570 575
Cys Pro Lys Ala Met Lys Ang Leu Val Ala Asp Cys Val Lys Lys Val

580 585 590
Lys Giu Giu Ang Pro Leu Phe Pro Gin le Leu sen Se le GiU Leu

595 600 605
Leu Gin His Ser LeU Pro Lys le AsnAng Sen Ala Sen Giu Pro Sen

610 615 620
Leu His Arg Aia Aia His Thn GiU Asp le Asn Ala Cys Thr Leu Thr
625 630 635 640
Thr Sen Pro Ang LeU Pro \Ial Phe

645
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<210> 56
<211> 535
<212> PRT
<213> HOMO sapiens

<400> 
Gly Ser
1
Leu GlU

Ala ser

Pro Ser

Gly Phe

LeU Ala

Arg Thr

Val Asn

Gly Gin
130

ile Gin
145
GiU Arg

Arg Glu

Phe ASP

LeU ASP
210

LeU Gin
225
His Arg

LeU Ala

Val LYS

Asn Gly
290

Ser Pro
305
His Glu

Ty le

LYS Gly

Ala Ala
370

Val His
385
Val Cys

Glu Tyr

Pro GiU

Ser Phe
450

Tyr Pro
465
Tyr Arg

ASn Lys

Pro Ala

Gin Thr

Ala Ala

Asfl Ser

Gly Gly

GiU, Thr
100

Asn Thr
115
Thr Gly

Ala Giu

Leu Leu

Ser Giu
180

Asn Ala
195
Ser Gly

Gin Leu

Leu Thr

LYS ASP
260

LeU Gly
275
Thr Thr

G1U Ala

LYS Leu

Val Thr
340

GlU Thr
355
Gin Ilie

Arg ASP

Lys Val

Thr Ala
420

Ala Ala
435
Gly Ile

Gly Met

Met Pro

Lys

His

Pro
40,
Ala

Val

Ph e

Ph e

Trp
120
Se r

Ph e

Gi U

Gi y

As n
200
lie

Ty r

Pro

_lie

Ph e
280
lie

GlU

ry r

Se r

Leu
360
Met

Al a

Gi y

Al a

Arg
440
Gi U

Gi U

Gi U

Ala ser Gin
10
Al a Gly Giy

Ser AlaAsp

Ala Giu Pro

Ser Pro Gin
75

Ala LeU Tyr

Lys Gly Glu

Leu Ala His

Tyr Val Ala
140

Lys lie Thr
155

Pro Arg Gly
170
Tyr Cys Leu

Lys His Tyr

Ser Arg Thr
220

LYS His Ala
235

Ser Lys Pro
250
Arg Glu Ser

Glu Val Trp

Thr Leu Lys
300

Gin Val Met
315

Val Val Ser
330
Gly Ser Leu

Leu Pro Gin

Tyr Val Glu
380

le Leu Val
395

Ala Arg Leu
410
Phe Pro Ilie

Thr Ilie Lys

Thr Thr Lys
460

Leu Asp Gin
475

Pro GiU Ser
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Afl9 Arg Arg Ser

Gly Ala Phe Pro

Gly His Arg Gly

LYS Leu Phe Giy

Arg Ala Gly Pro

ASP Tyr Giu Ser

Ang Leu Gin le
110

Ser Leu Ser Thr
125
Pro Ser Asp Ser

Arg Arg Giu Ser
160

Thr Phe Leu Val
175

Ser VIal Ser ASP
190

Lys lie Arg Lys
205
Gin Phe Asn Ser

Asp Gly Leu Cys
240

Gin Thr Gin Gly
255

Leu Arg Leu Glu
270

Met Gly Thr rrp
285
Pro Gly Thr Met

LYS Lys Leu Arg
320

Giu Glu Pro le
335

Leu Asp Phe Leu
350

Leu Val Asp Met
365
Arg Met Asn Tyr

Gly Glu Asn Leu
400

lie Glu ASP Asfl
415

Lys Trp Thr Ala
430

Ser Asp Val Trp
445
Gly Arg Val. Pro

\/al Glu Arg Gly
480

LeU His Asp Leu
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Gin cys
500

Gin Ala
515
Pro Gly

39750-0006.PCT.txt
490 495

LYS GlU Pro GlU Glu Arg Pro Thr Phe Glu
505 510

Glu Asp Tyr Pie Thr Ser Thr Glu Pro Gln
520 525

Leu
535

<210> 57
<211> 529
<212> PRT
<213> HomO sapiens

<400> 57
Met Gly Cys Val Ph(

1 5
Glu Asp Ala Gly Let

His Tyr Gly Pro Asr

His Ile Pro Asn Tyr

Phe LeU Asp Ser G1,

Leu Phe Ile Ala Let

Thr Phe Thr Lys Glb
100

Asp Trp Trp Glu A1Z
115

Pro-ser Asn Tyr Val
130

Tyr Phe Gly Lys IlE
145
Pro Gly Asn Pro Glr

16!
Lys Gly Ala Tyr Ser

180
ASp His Val Lys Hi5

195 
Tyr Ile Thr Thr Arc

210
His Tyr Met Glu Val
225
Cys Thr Ile Met LyS

24!
Glu Ile Sen Ang Ser

260
Cys Pie Gly Asp Val

275
Ala Val Lys Thr Let

290
Glu Glu Ala Gin Val
305
Leu Tyr Ala Val Val

32!
Met Cys His Gly Ser

340
Asp Leu Arg Leu Prc

355
Gly Met Ala TYr Mei

370
Ala Ala Asn Ile Let
385
Phe Gly Leu Ala Arc

Gly Ser Lys Phe Prc

GIU

Arg

Arg

Ser

Val

Al a

Ile

Sen

Ser

Ala

Ile
170
Asp

LyS

Sen

Cys

Gly
250
Glu

Trp

Met

Arg

Ile
330
Leu

Met

Tyr

Leu

Asp
410
Al aIle Lys Trp Thr Pro Gu Ala Ala

Page 74



WO 03/081210 PCT/US03/08725

39750-0006.PCT.tXt
425
Val Trp Ser Phe Gly

445
le Pro Tyr Pro Gly

460
Gin Giy Tyr His Met

475
Glu Aa Met Giu Gin

490
Phe Glu Tyr Leu Gin
505
Pro Gin Tyr Gin Pro

525

<210> 58
<211> 993
<212> PRT
<213> HomO sapiens

<400> 58
Met Pro Ala Leu Ala

1 5
Phe Ser Ala Met Ile

le LyS Cys Val Leu

Lys Ser Ser Ser Tyr

Cys Ala Leu Arg Pro

Val Glu Val Asp Vai

Ala Pro Gly Asn Ile
100

Asn CyS Gin Pro His
115

Val Ile Leu Lys Met
130

le Gin Ser Glu Ala
145
Arg Asn Thr Leu Leu

165
Glu Asn Gin Asp Ala

180
lie val Glu Trp Val

195
Giu ser Pro Ala Val

210
Phe Gly Thr Asp Ile
225
cys Thr Arg Leu Phe

245
Leu Pro Gin Leu Phe

260
Lys Ala Val His Val

275
Asn Lys Ala Leu Glu

290
Thr Asn Arg Thr Met
305
Ala Arg Asn Asp Thr

325
Ser Gin Ser Ala Leu

340
.Thr Asn Ser Ser Glu

Thr Val Pro Leu

Thr Asn Gin Asp

Asn Asn Asp Ser

Glu ser Pro Giu

Thr val Tyr Glu

Thr Leu Gin Val

Val Phe Lys His

Asn Arg Gly Val
125

Ala Gly Giu Tyr
140

le Leu Phe Thr
155

Arg Pro Tyr Phe
170
Ser Giu Ser Val

Gin Gly Glu ser
205

Giu Lys Val Leu
220

Arg Asn Giu LeU
235

Asn Gin Thr Pro
250
Giu Pro Leu Trp

Gly Leu Thr Trp
285

Phe Giu Met Ser
300

Phe Ala Phe Val
315

Cys Ser Ser Ser
330
Gly Lys Gly Phe

Asp Gin Tyr Glu
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Phe

Phe
385
Tyr

Ile

Leu

Gin

Lys
465
Giy

Ser

Lys

Leu

Tyr
545
Leu

Gin

Asp

Asn

Met
625
Val

Ala

Asn

Leu

sen
705
His

Met

Sen

Glu

he
785
Phe

Val I

Aa 

Arg

Tyr 1
865
Ile F

Asn F

Ser
370
Ser

Ser

Phe

Asn

Ala
450
Lys

Val

Ser

cys

Asn
530
Ala

Ile

Met

Phe

Leu
610
Asn

Ala

Leu

Ile

Ile
690
Lys

A5sn

Pro

ly

ksn
770
Si U

Leu

eu

rg

Leu

rhr

'he

'he

355
Val

Arg

SIle

His

Ile
435
Sen

Cys

Trp

Ser

cys
515
Ser

Thr

cys

Val

Arg
595
GIu

Ala

val

Met

Val
675
Phe

Arg

Phe

Gly

Leu I
755
Gn I

Asp I

GLU I

Val

Asp
835
Pro

Ile

Ser

Tyr L

Arg

LyS

Ser

Ala
420
Arg

Cys

Ser

Asn

Thr
500
Ala

Pro

Ile

His

Gin
580
Glu

Phe

Thr

LYS

Ser
660
Asn

Glu

GlU

Sen

Sen
740
His

Lys

Leu

Phe

rhr
320
Ile

/al

Lys

-eu

-ys

Phe

Ser

Lys
405
Glu

i Arg

Phe

Asp

A rg
485
Leu

Tyr

Giy

Giy

Lys
565
Val

Tyr

Gly

Ala

Met
645
Glu

Leu

Tyr

Lys

Phe
725
Arg I

Gly

Arg I

Leu

LyS
805
His

Met

Lys 

Sen r

Gly
885
Leu I

Lys

Ph(
39
Phe

Asn

Lys

Ser

Lys
470
Lys

Asn

Asn

Pro

Val
550
Tyr

Thr

Glu

Lys

Tyr
630
Leu

Leu

Leu

cys

Phe
710
Tyr

Glu

Asn

Leu

Cys
790
Ser

Gly

Ser

rrp

ksp
370
/al

El e

Ala
375
Pro

cys

ASp

Pro

Asp
455
Sen

Ala

Met

Ser

Phe
535
Cys

Lys

Giy

Tyr

Val
615
Gly

Lys

LYS

Gly

Cys
695
His

Pro

Val

Sen

Glu
775
Phe

Cys

Lys

Asp

Met i
855
Val 1

Asn

Gin I

36(
Tyr

Cys

Asr

AsP

Gin
44C
Giy

Pro

Asn

Ser

Leu
520
Pro

Leu

Lys

Sen

Asp
600
Leu

Ile

Glu

Met

Al a
680
Tyr

Arg

Thr

Gln

Phe
760
Glu

Ala

Val

Val

Ser
340
0la

rrp

'ro

\sn

39750-0006.PCT.txt
365

PrC

GiL

I His

Ala
425

I Val

Tyr

Asr

Arg

GlU
505
Gly

Phe

Leu

Gin

Ser
585
Leu

Giy

Sen

Lys

Met
665
Cys

Gly

Thr

Phe

Ile
745
His

Glu

Tyr

His

val
825
Asn

Pro

Sen

Tyr

Gly

Gin

Gin

Lys
410
Gin

Leu

Pro

I Cys

I Lys
490
Ala

Thr

Ile

Phe

Phe
570
ASP

LYS

Sen

Lys

Ala
650
Thr

Thr

Asp

Trp

Gin
730
His

Sen

Glu

Gin

Arg
810
LYS

Tyr

Glu

Tyr

Pro
890
Phe

Ile

Lys
395
His

Phe

Ala

Leu

Thr
475
val

Ile

Sen

Gin

le
555
Arg

Asn

Trp

Gly

Thr
635
Asp

Gin

Leu

Leu

Thn
715
Sen

Pro

Glu

Asp

Val
795
Asp

rIle

Vfal

Ser

ly
375
3iy

Arc
38C
Gli

Gin

Thr

Glu

Pro
460
Glu

Phe

Lys

Cys

Asp
540
Val

Tyn

Glu

Glu

Ala
620
Giy

Sen

Leu

Sen

Leu
700
Glu

His

Asp

Asp

Leu
780
Ala

Leu

Cys

val

Leu
860
Ile

Ile

Cys

Leu

Pro

Lys

I Ala
445
Sen

GlU

Gly

Gly

GlU
525
Asn

Val

6lu

Tyn

Phe
605
Phe

Val

Sen

Gly

Gly
685
Asn

Ile

Pro

Sen

Glu
765
Asn

Lys

Ala 

Asp F

Arg 
845
Phe 

Leu L

Pro 

Thr

As:

61

Met
43C
Ser

Trp

Ile

Gin

Phe
510
Thr

Ile

Leu

Sen

Phe
590
Pro

Gly

Sen

Glu

Sen
670
Pro

ryr

Phe

Asn

Asp
750
Ile

Val

sly

kla

'he
330
Sly

;lu

eu

(al

Trp Thr

Asn Gly
400

Giu Tyr
415
Phe Thr

Ala Sen

Thr Trp

Thr Glu
480

Trp Val
495
Leu Val

Ile Leu

Ser Phe

Thr Leu
560

Gin Leu
575
Tyr Val

Arg Glu

Lys Val

Ile Gin
640

Arg Glu
655
His Glu

Ile Tyr

Leu Arg

Lys Glu
720

Sen Sen
1735
Gin Ile

Glu Tyr

Leu Thr

Met Glu
800

Arg Asn
815
Gly Leu

Asn Ala

Gly Ile

Trp Glu
880

Asp Ala
895
Pro PheLys Met Asp Gin
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Ty r

ASP

Cys
945
Arg

Arg

Sen

le Tyr

Pro Ser
935

Ala GlU
950
Pro His

Gly Leu

39750-0006. PCT. tXt
905
lie met Gin Ser Cys

925
Pro Asn Leu Thr Ser

940
Aia Met Tyr Gin Asn

955
Tyr Gin Asn Ang Ang

970
Sen Pro Gin Ala Gin
985

<210> 59
<211> 635
<212> PRT
<213> HOMO sapiens

<400> 59
Met Ala

1
Phe Gly

Gly Met

Gly Giy

Thn le

Thr His 

ASP Giy

Val GinF

Arg Glu I
130

Gin Ala
145
Thn Ala I

Leu Ilie

His Giu U
210

Lys Leu S
225
Val GlU H-

Val Pro C

Arg Pro G
2

le le S
290

LYS Sen S
305
Asn Pro T1

Gin Arg G

Ala ASP P
3

Leu Leu T

Sen

Asn

Sen

he

31u

kl a

Leu

nro

yr

Ele

's

iiu

rng

;l y

;e

i S

:ys

1 n
~75
e r

e r

yr

1iu

no
55
hr

Sen

Ile

ASP

Al a

Arg

Sen

Val
100
Lys

Val

le

Gi u

Gin
180
Al a

Lys

Ilie

Tyr

Gin
260
Leu

A rg

Prno

Gi u

Al a
340
Giu

Leu

Gi y
5

Th r

Gi y

Leu

Giu

Pro

Cys

Th r

Lys

Ser

Lys
165
le

Ang

Val

Pro

Sen
245
LYS

Pro

le

Al a

Pro
325
Leu

GlU

Gi U

Met Ala Asp Sen

Ang

Leu

Sen

Leu
70
Ala

Leu

Gi y

Gi n

Gin
150
Met

Val

ASp

Leu

Giu
230
Ty r

lie

Gi y

Lys

Gin
310
Giu

Pro

le

Asp

Glu Glu

Tyr Leu
40

Val Aia
55
Asn Gly

Asp Leu

Leu Lys

Pro Phe
120

Thr Trp
135
Lys Pro

Pro Trp

Leu le

Asfl Asfl
200

His Tyr
215
Gly Lys

Lys Al a

Gly Thn

Sen His
280

Sen Tyr
295
Gly Asn

Leu Ala

Met Asp

Arg Pro
360

Lys Giu

Al a
25
Leu

His

Th r

Cys

Lys
105
GlU

As n

Gin

Phe

Gi y
185
Gi y

Ang

Lys

Asp

Gin
265
Pro

Sen

Ang

Pro

'Th n
345
Lys

Leu

Ala Asn His
10
Glu Asp Tyr

Ang Gin Sen

Gly Ang LYS

Tyr Ala le
75

His Tyr His
90
Pro Phe Asn

Asp Leu Lys

Leu Gin Gly
140

Leu GiU Lys
155

His Gly Lys
170
Sen Lys Thr

Sen Tyr Ala

le ASP LYS
220

Phe Asp Thr
235

Giy Leu Leu
250
Gly Asn Val

Ala Thn Trp

Phe Pro Lys
300

Gin Giu Sen
315

Trp Ala Ala
330
Giu Val Tyr

Giu Val Tyr

Giy Sen Gly
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Leu Pro

Leu

A ng

Al a

Al a

Sen

A rg

Glu
125
Gin

Leu

lie

As n

Leu
205
Asp

Leu

Arg

As n

Sen
285
Pro

Th r

Asp

Giu

Leu
365
Asn

Val

Asn

His

Gi y

Gin

Prno
110
As n

Ala

lie

Sen

Gi y
190
Cys

Lys

Tnp

val

Ph e
270
Ala

Gi y

Val

Lys

Sen
350
Asp

Phe

Phe Phe

Gin Gly

Tyn Leu

His Tyr

Gly Ang

Glu sen

Gin Giy

Leu lie

Leu Gi u

Ala ihn
160

Ang Giu
175
Lys Phe

Leu Leu

Thr Gly

Gin Leu
240

LeU Thn
255
Gly Gly

Gly Gly

His Ang

Sen Phe
1320

Gly Pro
335
Pro Tyr

Ang Lys

Gly Thr
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Val
385
Val

Leu

Val

GiU

His
465
Gi y

Al a

Ph e

Gin

As n
545
Leu

LYS

cys

Trp

A rg
625

LYS

Ile

Al a

Met
435
Al a

Lys

LYS

ASfl

Leu
515
His

Ty r

Trp

ser

Al a
595
Ty r

Arg

Met

Ala

met

Glu
440
Leu

Ilie

Se r

Th r

Arg
520
V'al

LYS

Ty r

met

Giu
600
Arg

ASP

LYS

ASP
410
Gin

Gi U

LYS

Leu

Phe
490
His

ASP

Trp

Asp

Gl n
570
Gl U

Tyr

Gi y

Val

Val LYS

Ala LeU

ASP Asfl

Trp Met
445

Leu Gin
460
His Glfl

His Ang

Ala LYS

Asn Tyr
525

Al a Pro
540
Trp Ser

Pro Tyr

Gly Giu

Leu Met
605

Al a Ala
620

<210> 
<211> 631
<212> PRT
<213> HOMO sapeins

<400> 60
met Asn Phe Asn Thr

1 5
Gin LYS LYS Lys Thr

LeU Thr Lys Ser met

Tyr Ary Lys Gly Phe

Val Lys Asn ASP ASp

Gin Val Val His ASP

Gin Ser Any ASP Leu
100

Asfl ASfl ASl le met
115

Sen Tyr Gin Cys Cys
130

LYS Tyr Asn Leu Phe
145
Pro GlU Thr LYS Lys

165
GlU ASP Asn Sen GiU

180
Ala Glu Gly HiS ASP

195
Leu Giu Lys Asn Asp

le

sen

Leu

Ile

Gly
70
Al a

Trp

le

Arg

GlU
150
Arg

Gl U

Leu

LeU

Pro

Th r

Asp
55
Val

As n

Val

Lys

Gin
135
Ser

Arg

le

Arg

le

GiU

Arg

Lys

Asfl

Phe

GlU

Phe

Al a
140
Al a

le

Ty r

Gin

Arg

Leu

Glu

Val

Ty r

Pro

le
110
Th r

Gi y

Pro

Leu

Phe
190
Ty r

Gin

Val

Lys

le

Phe

Pro

Asn

Gl y

GlU

Al a
160
GlU

Ala

Ile

\/al His Trp Trp Any Ala Any ASP Lys Tyr Gly
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As n
225
Asnf

Al a

Arg

Ph e

Th r
305
Gi y

Leu

Pro

Glu

Arg
385
Arg

Met

Th r

cys

Val
465
Giu

Val

Tyr

Val

LYS
545
Glu

met

Tyr

A rg

Cys
625

Gly

Asp

Gin

Se r
275
Gi y

Th r

Ile

Th r

Th r
355
Th r

Gi y

Gi y

Lys

Gi n
435
Leu

Leu

Asn

GlU

Leu
515
Trp

ASP

Arg

Th r

Tyr
595
Se r

Giu

Ile Pro
230

Tyr Glu
245
Leu Ang

Gin Pro

Gly Ser

Pro Lys
310

Giu Ilie
325
Leu Arg

Giy Phe

Met Arg

Trp Arg
390

Met Cys
405
Thr His

Pro Ilie

Phe Leu

Met Cys
470

Phe Ie
485
Gly Vai

ASP Gin

Pro Pro

Trp ser
550

Pro Phe
565
Gly His

Val met

Giu ASP

Phe Gly
630

39750-0006. PCT. tXt
215 220
Ser Asn Tyr Val Thr Gly Lys

235
Trp Tyr Cys Arg Asn Met Asn

250
Ser Glu ASP LyS Giu Giy Gly

265
Gly Leu Tyr Thr Val Ser Leu

280 285
ser Gly Phe Arg His Tyr His
295 300
Lys Tyr Tyr Leu Ala Giu Lys

315
Ilie Glu Tyr His Lys His Asn

330
Tyr Pro Val Ser Val Lys Giy

345
Ser Tyr Giu Lys Trp Giu Ilie

360 365
Giu Leu Giy ser Giy Leu Phe
375 380
Ala Gin Tyr Lys Val Ala Ilie

395
Giu GlU ASP Phe le Giu Giu

410
Pro Lys Leu Val Gin Leu Tyr

425
Tyr lie Val Thr Giu Phe Met

440 445
Arg Gin Arg Gin Gly His Phe
455 460
Gin Asp Val Cys Giu Giy Met

475
His Arg Asp Leu Ala Aia Arg

490
Vai Lys Val Ser Asp Phe Giy

505
Tyr Thr ser Ser Ser Gly Aia

520 525
Giu Val Phe Asn Tyr Ser Arg
535 540
Phe Gly Val Leu met Trp Giu

555
Giu Lys Tyr Thr Asn Tyr Glu

570
Arg Leu Tyr Gin Pro Lys Leu'

585
Leu Arg Cys Trp Gin Giu Lys

600 605
Leu Leu Ang Thr le ASP GlU
615 620
Arg

Se r

Ser
255
met

Th r

Lys

Aila

Al a
335
Asn

Pro

Val

Al a

Lys
415
Val

Arg

Arg

Ty r

Cys
495
Al a

Phe

se r

Phe

Val
575
Se r

Gi u

Val

<210> 61
<211> 503
<212> PRT
<213> HOMO sapiens

-<400> 61
met Glu Ala Ala Vai

1 5
Leu Ala Ala Ala Ala

Ala Leu Gin Cys Phe

Val Thr ASP Gly Leu

Ala Pro Arg Pro Arg LeU Leu Leu Leu Val
10 

Ala Ala Ala Ala Leu Leu Pro Gly Ala Thr
25 

His Leu Cys Thr Lys Asp Asn Phe Thr Cys
40 

Phe Val Ser Vai Thr Glu Thr Thr Asp Lys
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Val Ile

Asp Arg

Thr Thr

Thr Thr

Val le
130

Val Tyr
145
G1u GlU

LeU Lys

Leu Pro

Giu Ser
210

Arg Gly
225
Ser Trp

GiU ASfl

Trp Thr

Phe Asp
290

Leu Ala
305
Val Gly

LyS Asfl

Gly Leu

Pro Asfl
370

Asp Asp
385
lie Tyr

le Gly

Pro Ser

Lys Leu
450

Ang Val
465
Al a Arg

Gin Gin

His ASn

Pro Phe

Tyr Cys
100

Vl LYS
115
Ala Gly

lie Cys

ASP Pro

ASP LeU
180

Leu Leu
195
Ilie Gly

Giu GlU

Phe Arg

lie Leu
260

Gin Leu
275
Tyr Leu

Leu Ser

Thr Gi n

lie Leu
340

Ala val
355
His Arg

Ser Ilie

Ala Met

Gly Ilie
420

Asp Pro
435
Arg Pro

Met Al a

LeU Thr

GiU Gly
500

se r

Val

cys

ser

Pro

His

Se r
165
le

Val

Lys

Val

Giu
245
Gi y

Trp

As n

Th r

Gi y
325
Val

Arg

Val

As n

Gi y
405
Hi S

Se r

Asnf

Lys

Al a
485
:11e

met
70
cys

Asn

Ser

Val

Asn
150
Leu

Tyr

Gin

Gly

Ala
230
Al a

Phe

Leu

Arg

Al a
310
Lys

Lys

His

Gi y

Met
390
Leu

Gi u

Val

lie

le
470
Leu

Lys

55
cys

Al a

Gin

Pro

Cys
135
Arg

ASP

ASP

A rg

A rg
215
Val

Glu

Ilie

Val

Tyr
295
Ser

Pro

Lys

ASP

Th r
375
Lys

Vai

Asp

Gi u

Pro
455
Met

Arg

Met

lie

Pro

ASP

Giy
120
Phe

Th r

Arg

met

Th r
200
Phe

LYS

lie

Al a

Ser
280
Th r

Gi y

Ai a

Asn

Se r
360
Lys

His

Phe

Ty r

Gi u
440
AS n

Arg

Ile

Glu Ilie

ser Lys

Cys Asn

GIly Pro

Cys lie

lie His
155

Phe lie
170
Thr Ser

Ala Arg

Giu Vai

Phe Ser
235

Gin Th r
250
Asp Asn

Tyr His

Thr Val

Ala His
315

Ala His
330
Thr Cys

Thr ASP

Tyr Met

Giu ser
395

Gu Ilie
410
Leu Pro

Arg Lys

Trp Gin

CyS Trp
475

Lys Thr
490

ASP Leu

Th r Gly

Lys Ilie

Vai Glu
125

Ser Leu
140
His Arg

ser Gl U

Gly ser

Thr lie
205

Trp Arg
220
Ser Arg

Vai Met

Lys ASP

GiU Hi S
285

GIU Giy
300
Leu Hi S

Arg ASP

Cys Ile

Thr Ilie
365

Ala Pro
380
Phe LYS

Ala Arg

Tyr Tyr

Val Val
445

Ser Cys
460
Tyr Ala

Leu Ser

lie

Se r

GlU
110
Leu

Met

V'al

Gi y

Gi y
190
Val

Gi y

Giu

Leu

As n
270
Gi y

Met

met

Leu

Al a
350
Asp

Giu

Arg

A rg

ASP
430
Cys

Giu

ASnf

Gin

<210> 62
<211> 567
<212> PRT
<213> HOMO sapiens

<400> 62
met Gly Arg Gly LeU Leu Arg (Sly Leu Trp Pro Leu His le Val Leu

1 5 10 
Trp Thr Arg lie Aia Ser Thr lie Pro Pro His VIal Gin Lys Ser V/ai
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Asn

Gin

Lys

Gin

Leu

Leu

Pro

ASP
145
Leu

Gi y

Arg

Leu

Se r
225
Leu

Gi u

Th r

Th r

Leu
305
Tyr

Leu

Sen

Gi y

le
385
Sen

Gi y

Arg

Sen

Gi y
465
His

Arg

Val

Leu

Asp
545
Gi y

met

LYS

Met

Cys

Val
100
Al a

Th r

Ilie

Ilie

Ie
180
LYS

Ph e

Ser

Ile

LYS
260
Val

ASP

Leu

Ilie

His
340
A ng

Lys

Lys

Leu

ci y
420
Leu

Leu

Lys

Val

lie
500
Th r

Gin

Sen

Asfl

Ile

Ph e

Ser

Val

cys

Al a

Phe

Ph e

Phe
165
Sen

Leu

ser

Ser

GiU
245
Al a

Lys

le

Th n

Th n
325
Val

ci y

met

Asn

ASP
405
Th n

Gi U

Val

Asp

ci u
485
Prno

Leu

Cys

ci y

Th r

Val Thnr

CyS ASP

Asn cys
70
Ala Val

His ASP

Sen Pro

Phe met
135

sen GiU
150
Gin Val

Val Ilie

Ser Sen

GiU His
215

Thr Cys
230
Leu ASP

LYS Leu

Ilie Phe

Phe sen
295

Ala Giu
310
Ala Phe

Ilie Ser

Ilie Ala

Pno Ile
375

Asp Leu
390
Pro Thn

Al a Ang

Asfl Ala

Leu Tnp
455

Tyn Glu
470
Sen Met

Sen Phe

Thn Glu

Val Ala
535

Ang Sen
550
Thn Lys

39750-0006. PCT.txt
25 
Asfl Asf l y Ala Val Lys Phe Pro

Ang Phe Sen Thr Cys ASP Asn Gin

Ie Thn Sen Ie Cys Giu Lys Pro
75 

Ang Lys Asn Asp Glu Asn Ilie Thn
90 

Lys Leu Pno Tyr His Asp Phe Ilie
105 110
Cys lie met Lys GiU Lys Lys LYS

125
sen Cys sen Sen Asp Giu Cys Asn

140
Tyr Asn Thn Sen Asfl Pno ASP Leu

155 160
Gly Ilie Sen Leu Leu Pno Pno Leu

170 175
Ilie Phe Tyn Cys Tyn Ang Val Asn
185 190
Tnp GiU Thn Gly Lys Thr Ang LYS

205
Ala Ilie Ilie Leu Giu Asp Asp Ang

220
Asn Asn Ilie Asn His Asn Thr Giu

235 240
Leu Val Giy Lys Gly Ang Phe Ala

250 255
Gin Asn Thn Sen Giu Gin Phe Giu
265 270
Tyr Giu Giu Tyr Ala ser Tnp Lys

285
le Asn Leu Lys His Giu Asn Ile

300
Ang Lys Thn Giu Leu Gly Lys Gin

315 320
Aia Lys Gly Asn Leu Gin Giu Tyr

330 335
GiU Asp Leu Arg Lys Leu Gly Sen
345 350
Leu His Sen ASP His Thn Pno Cys

365
His Ang Asp LeU Lys Ser Sen Asn

380
Cys Cys Leu Cys Asp Phe Gly Leu

395 400
Sen Val Asp Asp Leu Aia Asn Sen

410 415
Met Al a Pno Giu Val Leu Giu Sen
425 430
Sen Phe Lys Gin Thn ASP Val Tyr

445
Met Thn Sen Ang Cys Asn Ala Val

460
Pno Plie Gly Sen Lys Val Ang Giu

475 480
Asp Asn Vai Leu Ang Asp Arg Giy

490 495
Leu Asn His Gin ly le Gin Met
505 510
Tnp Asp His ASP Pro Giu Ala Ang

525
Ang Phe Sen Giu Leu Giu His Leu

540
Sen Glu Glu Lys Ie Pro Giu Asp
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565

-<210> 63
<211> 1138
<212> PRT
<213> HOMO sapiens

<400> 63
Met Val Trp Arg Val Pro Pro Phe Leu Leu Pro Ile Leu Phe LeU Ala
1 5 10 

Ser His Val Gly Ala Ala Val Asp Leu Thr Leu Leu Ala Asn Leu Arg
25 

Leu Thr Asp Pro Gin Arg Phe Phe Leu Thr Cys Val Ser Gly GiU Ala
40 

Gly Ala Gly Arg Giy Ser Asp Ala Trp Gly Pro Pro Leu Leu Leu Giu
55 

Lys Asp ASP Ag Ilie Val Arg Thr Pro Pro Gly Pro Pro Leu Arg Leu
70 75 

Ala Arg Asn Gly Ser His Gin Val Thr Leu Arg Gly Phe Ser Lys Pro
90 

Ser Asp Leu Val Gly Val Phe Ser Cys~vai Giy Gly Ala Gly Ala Arg
100 105 110

Arg Thr Arg Val Ile Tyr Val His Asn Ser Pro Gly Ala His Leu Leu
115 120 125

Pro ASP Lys Val Thr His Thr Val Asn Lys Gly Asp Thr Ala Val Leu
130 135 140

Ser Ala Arg Val His Lys GiU Lys Gin Thr Asp val Ile Trp Lys Ser
145 150 155 160
Asn Gly Ser Tyr Phe Tyr Thr Leu ASP Trp His Glu Ala Gin ASP Gly

165 170 175
Arg Pile Leu Leu Gin Leu Pro Asn Val Gin Pro Pro Ser Ser Gly Ile

180 185 190
Tyr Ser Ala Thr Tyr Leu Giu Ala Ser Pro Leu Gly Ser Ala Phe Phe

195 200 205
Arg Leu le Val Arg Gly Cys Gly Ala Giy Arg Trp Gly Pro Gly Cys

210 215 220
Thr Lys Giu Cys Pro Gly Cys Leu His Gly Giy Val Cys His Asp His
225 230 235 240
Asp Gly Giu Cys Val Cys Pro Pro Giy Pile Thr Gly Thr Arg Cys Giu

245 250 255
Gin Ala Cys Arg Giu Gly Arg Phe Gly Gin Ser Cys Gin Giu Gin Cys

260 265 270
Pro Gly le Ser Giy Cys Arg Gly Leu Thr Phe Cys Leu Pro Asp Pro

275 280 285
Tyr Gly Cys Ser Cys Gly Ser Gly Trp Arg Gly Ser Gin Cys Gin Giu

290 295 300
Ala Cys Ala Pro Giy His Phe Gly Ala ASP Cys Arg Leu Gin Cys Gin
305 310 315 320
Cys Gin Asn Gly Gly Thr Cys Asp Arg Phe Ser Gly Cys Val Cys Pro

325 330 335
Ser Gly Trp His Gly Val His Cys Giu Lys Ser Asp Arg le Pro Gin

340 34535
le LeU Asn met Ala Ser Giu Leu Giu Phe Asn Leu Giu Thr met Pro

355 360 365
Arg Ile Asn Cys Ala Aia Ala Gly Asn Pro Phe Pro Val Arg Gly Ser

370 375 380
le Giu LeU Arg Lys Pro Asp Gly Thr Val Leu Leu Ser Thr Lys Ala
385 390 395 400
le Val Giu Pro Giu Lys Thr Thr Ala GiU Phe Giu Vai Pro Arg Leu

405 410 415
Val Leu Ala Asp Ser Giy Phe Trp Giu Cys Arg Val Ser' Thr Ser Gly

420 425 430
Giy Gin Asp Ser Arg Arg Pile Lys V'al Asn Val Lys Val Pro Pro Val

435 440 445
Pro Leu Ala Ala Pro Arg LeU Leu Thr Lys Gin Ser Arg Gin Leu Val

450 455 460
Val Ser Pro Leu Val Ser Phe ser Gly Asp Gly Pro Ile Ser Thr Val

Page 82



WO 03/081210 WO 0/08210PCT/UJS03/08725

39750-0006. PCT. txt
465 470 475 480
Ang Leu His Tyr Arg Pro Gin ASP Ser Thr met ASP Trp ,ser Thr le

485 490 495
Val Val ASP Pro ser GIU ASfl Xal Thr Leu met Asfl LeU Aflg Pro Lys

500 505 510
Thr Gly Tyr ser Val Arg Val Gin Leu Ser Arg Pro Gly GlU Gly Gly

515 520 525
Glu Gly Ala Trp Gly Pro Pro Thr Leu Met Thr Thr Asp Cys Pro Giu

530 535 540
Pro Leu Leu Gin Pro Trp Leu Glu Giy Trp His Val Giu Gly Thr Asp
545 550 555 560
Arg Leu Arg Val Ser Trp Ser Leu Pro Leu Val Pro Gly Pro Leu Val

565 570 575
Giy Asp Gly Phe Leu Leu Arg LeU Trp ASP Gly Thr Arg Giy Gin Giu

580 585 590
Arg Arg Giu Asn Val Ser Ser Pro Gin Ala Arg Thr Ala LeU LeU Thr

595 600 605
Gly Leu Thr Pro Gly Thr His Tyr Gin Leu Asp Val Gin Leu Tyr His

610 615 620
Cys Thr LeU Leu Giy Pro Aia Ser Pro Pro Ala His Val Leu Leu Pro
625 630 635 640
Pro Ser Gly Pro Pro Ala Pro Arg His Leu His Ala Gin Ala Leu Ser

645 650 655
Asp ser Giu Ile Gin Leu Thr Trp LYS His Pro GIU Ala Leu Pro Giy

660 665 670
Pro le ser Lys Tyr Vai Vai GiU Val Gin Val Ala Gly Gly Ala Giy

.675 680 685
Asp Pro Leu Trp Ilie Asp Val Asp Arg Pro Giu Giu Thr Ser Thr Ilie

690 695 700
Ilie Arg Gly Leu Asn Ala Ser Thr Arg Tyr Leu Phe Arg met Arg Ala
705 710 715 720
Ser Ilie Gin Gly Leu Gly Asp Trp Ser Asn Thr Vai Giu Giu Ser Thr

725 730 735
Leu Gly Asn Gly Leu Gin Ala Giu Gly Pro Vai Gin Giu ser Arg Ala

740 745 750
Ala GiU Giu Gly Leu ASP Gin Gin Leu le Leu Ala Vai Vai Giy Ser

755 760 765
Val Ser Ala Thr Cys Leu Thr lie LeU Aia Ala LeU Leu Thr Leu Val

770 775 780
Cys Ile Arg Arg Ser Cys LeU His Arg Arg Arg Thr Phe Thr Tyr Gin
785 790 795 800
Ser Gly ser Gly Giu Giu Thr Ilie Leu Gin Phe Ser Ser Gly Thr Leu

805 810 815
Thr Leu Thr Arg Arg Pro LYS Leu Gin Pro Glu Pro Leu Ser Tyr Pro

820 825 830
Val Leu Giu Trp Giu Asp Ile Thr Phe GiU ASP Leu Ile Gly Giu Giy

835 840 845
Asn Phe Gly Gin Val Ile Arg Ala Met Ile Lys Lys ASP Gly Leu Lys

850 855 860,
met Asn Ala Ala lie Lys met LeU Lys Giu Tyr Ala ser Giu Asn Asp
865 870 875 880
His Arg Asp Phe Ala Gly Giu Leu Glu Val Leu Cys Lys Leu Gly His

885 890 895
His Pro Asn lie lie Asfl Leu Leu Gly Aia Cys LYS Asn Arg Gly Tyr

900 905 910
Leu Tyr le Ala le GiU Tyr Ala Pro Tyr Giy Asn Leu LeU Asp Phe

915 920 925
Leu Arg Lys Ser Arg Val Leu Giu Thr ASP Pro Ala Phe Ala Arg Giu

930 935 940
His Giy Thr Ala ser Thr Leu Ser Ser Arg Gin Leu Leu Arg Phe Ala
945 950 955 960
Ser Asp Ala Ala Asn Giy met Gin Tyr Leu Ser Glu Lys Gin Phe lie

965 970 975
His Arg ASP Leu Ala Ala Arg Asn Val Leu Val Gly Giu Asn LeU Ala

980 985 990
Ser Lys le Ala ASP Phe Gly Leu Ser Arg Giy Giu Giu Val Tyr Val

995 10D0 1005
Lys Lys Thr Met Gly Arg Leu Pro Val Arg Trp Met Ala le Giu Ser
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1010 101.5 1020

Leu Asn Tyr Ser Val Tyr Thr Thr Lys ser Asp Val Trp Ser Phe Gly
1025 1030 1035 1040
Va] Leu Leu Trp Giu Ie val ser Leu Gly Gly Thr Pro Tyr Cys Gly

1045 1050 1055
Met Thr Cys Ala Glu Leu Tyr Glu Lys Leu Pro Gin Gly Tyr Arg met

1060 1065 1070
Glu Gin Pro Ang Asn cys Asp Asp Glu Val Tyr Giu Leu Met Arg Gin

1075 1080 1085
Cys Trp Arg Asp Arg Pro Tyr Giu Arg Pro Pro Phe Ala Gin le Ala

1090 1095 1100
Leu Gin Leu Gly Arg Met Leu Glu Ala Arg Lys Ala Ty Val Asn met
1105 1110 1115 1120
ser Leu Phe Giu Asn Phe Thr Tyr Ala Gly Ile Asp Ala Thr Ala Glu

1125 1130 1135
Glu Ala

<210> 64
<211> 1124
<212> PRT
<213> Homo sapiens

<400> 64
Met ASP ser

I
sen Gly Thr

Pro Leu Val

Trp Arg Pro

met ASn Gin

Giu Trp Ala

Asn Gly Ala

Ie Arg Thn
115

Leu Thr Met
130

Lys Val Leu
145
Phe Ie His

His Leu Pro

Tyr Ie Gly
195

Arg Arg Cys
210

Thr Ala CyS
225
Ile cys Pro

Leu His Thr

Gly Cys Lys
275

CyS Ala Thr
290

Gly Phe Tyr
305
GlU met CyS

Gly Leu Gin

LeU Al a
5

Val Glu

Ser Asp

His Glu

HiS Gin

Lys LYS

Tyr Pile
100
Met LYS

Thr Val

le LYS

Ser Val
165

His Ala
180
Gly ASfl

Gilu Al a

Met Asn

Pro Gly
245

Pile Gly
260
Ser Tyr

Gly Trp

Gly P'ro

Asp Arg
325

Cys Gi u

Leu

Al a

61 u

Ilie
55
Pro

Val

61 u

A rg

Lys
135
Gi U

Arg

Pro

Pile

LYS
215
61 y

Met

Th r

Phe

61 y
295
Cys

Gln

Glu

Val

Met

Thlr
40
Th r

Leu

Trp

Gl y

Gin
120
61 y

Asp

Hi s

61 n

Til r
200
Trp

Val

Gly

Cys

Cys
280
Leu

Lys

61 y

Gi y

Leu

ASP
25
Ser

Ile

61 U

Lys

A rg
105
Gin

ASP

Al a

Giu

ASP
185
Se r

Gly

Cys

Arg

LYS
265
Leul

61 n

Leu

Cys

lie

Cys
10
Leul

Leu

Gly

Val

Arg
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Val

Val
170
Al a

Al a

Pro

His

Tr
250
Gi u

Pro

cys

Arg

Leu
330

Gly

ile

Tr

Arg

rh r
75
Giu

Arg

Se r

Val

Ilie
155
Pro

Gi y

Phe

Gi U

Gi u
235
cys

Arg

Asp

Asn

Cys
315
Cys

Val

i eu

Cys

ASP

Gin

Lys

Ci y

Phe

Asfl
140
Tyr

ASP
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Arg

Thr
630
Lys

Leu

Giy

Ile

Val
710
Ser

Giy

Thr

Arg

Glu
790
Lys

Asn

Val

Ile

Ala
870
Ile

39750-0006.PCT.tXt
345
val Asn Ser Gly Ly

36
Leu Pro Thr Asn GI

380
Leu His Pro Lys As

395
Phe Thr Ile His Ar

410
Ser Val Asn Thr Va
425
val LYS Val Leu Pr

44
Gly His Asn Phe Al

460
Asp Giy Pro Ile Ly

475
Tyr Giu Ala Trp GI
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Gin CyS Trp Ang GIU LYS Pro Tyr GIU Ang Pro Sen Phe Ala Gin Ilie

1075 1080 1085
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1075 1080 1085
Trp Ser Phe Gly Val Leu Leu Trp Giu Ile Phe ser Leu Gly Ala ser
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1170 1175 1180
Sen met Giu GiU ASP Ser Giy Leu Sen Leu Pro Thr Ser Pro Val Ser
1185 1190 1195 1200
CYS Met Giu Giu Glu Giu Val Cys Asp Pro LYS Phe His Tyr Asp Asn

1205 1210 1215
Thn Ala Gly Ile Ser Gin Tyr Leu Gin Asfl sen LyS Arg LYS Ser Arg

1220 1225 1230
Pro Vai Ser Val Lys Thr Phe Giu ASP Ilie Pro Leu Glu Giu Pro Giu

1235 1240 1245
Val Lys Val lie Pro Asp Asp Asn Gin Thr ASP Sen Gly met Val Leu

1-250 1255 1260
Ala ser Giu GiU Leu Lys Thr Leu Giu ASP Arg Thr Lys Leu Ser Pro
1L265 1270 1275 1280
Ser Phe Giy Gly Met Val Pro Ser Lys Ser Arg Giu Ser Val Aia Ser

1285 1290 1295
Glu Gly Ser Asn Gin Thr Ser Gly Tyr Gin Sen Gly Tyr His Ser Asp

1300 1305 1310
ASP Thr Asp Thr Thr Val Tyr Ser Sen Giu Giu Ala Glu Leu LeU Lys

1315 1320 1325
Leu le Giu Ile Gly Vai Gin Thn Gly Ser Thn Aia Gin Ile LeU Gin

1330 1335 1340
Pro ASP sen Gly Thn Thn Leu Ser Sen Pro Pro Val
1345 1350 1355

<210> 67
<211> 1298
<212> PRT
<213> Homo sapiens

<400> 67
met Gin Arg Gly Ala Ala Leu Cys Leu Arg Leu Trp Leu Cys Leu Gly

1 5 10 
Leu Leu ASP Gly Leu Val Sen Gly Tyr Sen Met Thr Pro Pro Thn Leu

25 
Asn Ile Thr Giu Giu Sen His Val Ile Asp Thn Gly Asp Sen Leu Sen

40 
Ile Sen Cys Ang Gly Gin His Pro Leu Giu Tnp Ala Tnp Pro Gly Ala

55 
Gin Giu Ala Pro Ala Thn Gly ASP LYS ASP.sen Giu ASP Thn Gly Vfal

70 75 s0
Val Ang ASP CyS Giu Gly Thn ASP Ala Ang Pro Tyr Cys Lys Val Leu

90 
Leu Leu His Giu Val His Ala Asn Asp Thn Gly Sen Tyr Val Cys Tyr

100 105 110
Tyn Lys Tyr le Lys Ala Ang le Giu Gly Thn Thn Ala Ala Sen Sen
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Ty r

Th r
145
Ser

Trp

Val

Th r

Th r
225
Giu

Glu

Ala

Th r

Leu
305
Giu

Trp

LYS

Ty r

Val
385
Leu

Val

Ser

Gly

Pro
465
Asp

Al a

Gly

Se r

Arg
545
Giu

Se r

Leu

Asp

Gi u
625
Pro

Val

Val

Gi y

Gl y
180
Pro

ASP

Gi U

Val

Se r
260
Gi y

Se r

Ty r

Giu

Gi y
340
Val

Gi y

Gi U

Ser

Val
420
Se r

Leu

Met

Pro

Pro
500
Lys

Ty r

Ty r

Pro

Ala
580
Se r

Asn

Ala

Al a

Arg

As n

Leu
165
Gl n

Leu

Gin

Leu

Gi y
245
Gl y

Lys

Se r

Val

Val
325
Pro

Lys

Lys

Vfal

Al a
405
Pro

A ry

Pro

Phe

Gin

le

Th r

Lys

Phe

Se r
565
Asp

Th r

Val

Pro

Pro
645
His

120
Asp Phe Giu

135
Arg Lys ASP
150
Asn Val Thr

GlU Val Val

LeU His ASP
200

ASP Phe Leu
215

Tyr ASP lie
230
Giu Lys Leu

Val Thr Phe

Trp Val Pro
280

lie LeU Thr
295

Cys LYS Ala
310
lie Val His

lie Leu Glu

LeU Ala Ala
360

Ala Leu Ser
375

Thr Giu Ala
390
Ala Gly Leu

Pro Gin lie

His Ser Arg
440

Leu Ser Ilie
455

Ala Gin Arg
470
Cys Arg ASP

Giu ser Leu

Val Ser Lys
520

Cys Val Val
535

Tyr Val Thr
550
Giu Giu Leu

ser Tyr Lys

Leu 'His ASP
600

His Leu Phe
615

Gly Ala Arg
630
Glu His Giu

Asp Lys His

(;In Pro.

Ala Met

LeU Arg
170

Trp Asp
18 5
Ala Leu

Ser Asn

Gin Leu

Val Leu
250

ASP Trp
265
Gi U Arg

lie His

Asn Asn

Giu Asn
330

Ala Thr
345
Tyr Pro

Gly Arg

Ser Thr

Arg Arg
410

Hi S Giu
425
Gi n Ala

Gin Trp,

Ser Leu

Trp Arg
490

Asp Thr
505
Leu Val

Ser Asn

Thr Ilie

Leu Giu
570

Tyr Giu
585
Ala His

Ala Thr

His Ala

Gly Hi s
650

Cys His

Phe Ile Asn Lys Pro
140

Trp Val Pro Cys Leu
155
Ser Gin Ser Ser Val

175
Asp Arg Arg Gly Met

190
Tyr Leu Gin CyS GIU

205
Pro Phe Leu Vai His

220
Leu Pro Arg Lys Ser
235
Asn Cys Thr Val Trp

255
Asp Tyr Pro Gly Lys

270
Arg ser Gin Gin Thr

285
Asn Val Ser Gin His

300
Gly lie Gin Arg Phe
315
Pro Phe Ilie Ser Vai

335
Ala Gly Asp Glu Leu

350
Pro Pro Giu Phe Gin

365
His Ser Pro His Ala

380
Gly Thr Tyr Thr Leu
395
Asn Ilie Ser Leu Giu

415
Lys Glu Ala Ser Ser

430
LeU Thr Cys Thr Ala

445
His Trp Arg Pro Trp

460
Arg Arg Arg Gin Gin
475
Ala Val' Thr Thr Gin

495
Trp Thr Giu Phe Val

510
le Gin Asn Ala Asn

525
Lys Vial Gly Gin ASP

540
Pro Asp Gly Phe Thr
555
Gly Gin Pro Val Leu

575
His Leu Arg Trp Tyr

590
Gly Asn Pro Leu Leu

605
Pro Leu Ala Ala Ser

620
Thr Leu Ser Leu ser
635
Tyr Val Cys Glu Val

655
Lys Lys Tyr Leu Ser

ASP

Val
160
Leu

Leu

Th r

le

Leu
240
Al a

Gin

His

ASP

Arg
320
Gi U

Val

Trp

Leu

Al a
400
Leu

Pro

Tyr

Th r

Gin
480
Asp

Giu

Val

Gi U

le
560
Leu

A rg

Leu

Leu

le
640
Gin

ValASP Arg Arg Ser
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660 665 670

Gin Ala Leu Glu Ala Pro Arg Leu Thr Gin Asn Leu Thr ASP Leu Leu
675 680 685

Val Asn Val Ser Asp Ser Leu Giu Met Gin Cys Leu Val Ala Gly Ala
690 695 700

His Ala Pro Ser Ile V 'al Trp Tyr Lys Asp Giu Arg Leu Leu Glu Glu
705 710 715 720
Lys Ser Gly Val Asp Leu Ala Asp Ser Asn Gin Lys Leu Ser le Gin

725 730 735
Arg Val Arg Giu Giu Asp Ala Gly Arg Tyr Leu Cys Ser Val Cys Asn

740 745 750
Ala Lys Gly Cys Val Asn Ser Ser Ala Sen Val Ala Val Glu Giy Sen

755 760 765
Giu Asp Lys Gly Ser Met Giu Ile Val le Leu Val Gly Thr Gly Val

770 775 780
le Ala Val Phe Phe Trp Val Leu Leu Leu Leu lie Phe Cys Asn Met
785 790 795 800
Ang Arg Pro Ala His Ala Asp Ilie Lys Thr Gly Tyr Leu Ser Ilie Ilie

805 810 815
met Asp Pro Gly Giu Val Pro Leu Glu Giu Gin Cys Giu Tyr Leu Ser

820 825 830
Tyr Asp Ala Sen Gin Trp Giu Phe Pro Arg Giu Ang Leu His Leu Gly

835 -840 845
Arg Val Leu Gly Tyr Gly Ala Phe Gly Lys Val Vai Giu Ala Sen Ala

850 855 860
Phe Gly Ile His Lys Gly Sen Ser Cys Asp Thr Val Ala Val Lys Met
865 870 875 880
Leu LYS GlU Gly Ala Thr Ala Ser Giu His Arg Ala Leu met Ser Giu

885 890 895
LeU Lys le Leu le His le Gly Asn His Leu Asn Val Val Asn Leu

900 905 910
Leu Gly Ala Cys Thr Lys Pro Gin Gly Pro Leu met Val le Val Giu

915 920 925
Phe Cys Lys Tyr Gly Asn Leu Sen Asn Phe Leu Ang Ala Lys Arg Asp

930 935 940
Ala Phe Sen Pro CysAla Giu Lys Sen Pro Giu Gin Ang Gly Arg Phe
945 950 955 960
Arg Ala met Val GiU LeU Ala Arg LeU ASP Arg Arg Ang Pro Gly Sen

965 970 975
Sen Asp Arg Val Leu Phe Ala Any Phe Sen Lys Thn Giu Gly Gly Ala

980 985 990
Ang Arg Ala Sen Pro Asp Gin Giu Ala Giu Asp Leu Tnp Leu sen Pro

995 1000 1005
Leu Thr Met Glu Asp Leu Val Cys Tyr Sen Phe Gin Val Ala Ang Gly

1010 1015 1020
Met Giu Phe Leu Ala Sen Ang Lys Cys Ie His Ang Asp Leu Ala Ala
1025 1030 103 5 1040
Ang Asn lie Leu Leu Sen Glu Sen Asp Val Val LYS lie CyS ASP Phe

1045 1050 1055
Gly Leu Ala Ang ASP lie Tyr Lys Asp Pro Asp Tyr Vai Ang Lys Gly

1060 1065 1070
Sen Ala Arg Leu Pro Leu Lys Trp Met Ala Pro Giu Sen lie Phe ASP

1075 1080 .1085
LyS Val Tyr Thr Thr Gin Sen Asp Val Tnp Sen Phe Gly Val Leu Leu

1090 1095 1100
Tnp Giu Ilie Phe Sen Leu Gly Ala Sen Pro Tyr Pro Gly Val Gin Ilie
1105 1110 1115 1120
Asn Glu Glu Phe Cys Gin Ang Leu Arg ASP Gly Thr Ang met Arg Ala

1125 1130 1135
Pro Glu Leu Ala Thn Pro Ala le Ang Ang le met Leu Asn Cys Tnp-

1140 1145 1150
Sen Gly Asp Pro Lys Ala Ang Pro Ala Phe Sen Glu Leu Val Glu le

1155 1160 1165
Leu Gly Asp Leu Leu Gin Gly Ang Gly Leu Gin Giu Glu GiU Glu Val

1170 1175 1180
Cys Met Ala Pro Ang Sen Sen Gin Sen Sen Giu Giu Gly Sen Phe Sen
1185 1190 1195 1200
Gin Val Sen Thn Met Ala Leu His le Ala Gin Ala Asp Ala Giu Asp
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1205 1210 1215

Ser Pro Pro Ser Leu Gin Ang His Ser Leu Ala Ala Arg Tyr Tyr Asn
1220 1225 1230

Trp Val Sen Phe Pro Gly Cys Leu Ala Arg Gly Ala Glu Thr Arg Gly
1235 1240 1245

Ser Sen Arg Met Lys Thr Phe Glu Giu Phe Pro Met Thn Pro Thr Thn
1250 1255 1260

Tyr Lys Gly ser Val ASP Asn Gin Thr ASP ser Gly Met Val Leu Ala
1265 1270 1275 1280
Ser Glu Giu Phe Glu Gin le Glu Ser Arg His Arg Gin Glu Ser Gly

1285 1290 1295
Phe Arg

<210> 68
<211> 543
<212> PRT
<213> HOMO sapiens

<400> 68
Met Gly Cys
1

Arg Pro Giu

Gly Ala Giu

Gly Thr Ala

Ser Sen Gly

Val Pro Sen

Val Ala Leu

LYS LYS Gly
115

Trp GlU Ala
130

Asn Tyr Val
145
Gly LyS met

Asn Gin Arg

Ala Tyn Sen
195

Val Lys His
210

Thr Thn Arg
225
Thr Glu His

Thr Val LyS

Pro Arg Giu
275

Gly Glu Val
290

Lys Thn Leu
305
Ala Gin Ilie

Ala Val Val

LYS Gly Sen
355

Lys Leu Pro

Lys
5

Th r

Th r

Asn

Th r

Ty r

ASP

Arg

Se r

Pro

Arg
165
Ile

Ser

Lys

Gin

Asp
245
Gin

Leu

Met

Pro

Lys
325
Giu

Leu

Leu

Lys Sen I

Ser Thn

Cys Pro

Sen Met-

Al a Sen
75

Thn Gly

Thn Thn

Asn Asn-

LYS Asn

Gin Al a
155

Arg Leu 1
170
Giu Sen

Asp Glu

ASP Asn

Gin Lys 1
Ls235
LsLeu fl

250
Al a Lys .i

Lys Leu 

Gly Thn r

Pro Giu
315

Asp Lys 1
330
le Val fl

Giu Gly

Ala Gin
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Ty r

Lys

Gi y

Vial

Phe

Phe

Trp,

Ser

Phe
160
Gi y

Gi y

Asn

lie

Ty r
240
Pro

lie

Phe

le

Gi u
320
Tyr

Ser

Leu

Met
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Al a
385
Asn

LeU

Lys

Phe

Leu
465
Val

cys

Pro

Ty r

39750-0006. PCT.tXt
375 380
Asn Tyr Ilie His Arg Asp Leu Arg

395
Asn Leu Val.Cys Lys le Ala Asp

410
Asp Asn Giu Tyr Thr Ala Arg Gin

425 430
Thr Ala Pro GlU Ala Ala Leu Tyr

440 445
Val Trp Ser Phe Gly :11e Leu Gin
455 460
Val Pro Tyr Pro Gly Met Val Asn

475
Arg Gly Tyr Arg met Pro Cys Pro

490
Glu Leu met Asn Leu Cys Trp Lys

505 510
Phe Glu Tyr le Gin Ser Phe Leki

520 525
Pro Gin Tyr Gin Pro Gly Glu Asn
535 540

<210> 69
<211> 619
<212> PRT
<213> Homo sapiens

<400> 69
Met Pro Asp Pro Ala Ala

1 
Arg Ala Glu Ala Giu Giu

Leu Phe Leu Leu Arg Gin

Ser Leu Val His Asp Val

Leu Asn Gly Thr Ty Ala

Al a GlU Leu CyS GlU Phe

Asn Leu Arg Lys Pro Cys
100

Gly Val Phe Asp Cys Leu
115

Gin Thr Trp Lys Leu Glu
130

Gin Ala Pro Gin Val Giu
145 150
Met Pro Trp Tyr His Ser

165
Leu Tyr Ser Gly Ala Gin

180
Lys Glu Gin Gly Thr Tyr

195
Tyr His Tyr Leu le ser

210
GlU Gly Thr Lys Phe Asp
225 230
Leu Lys Ala Asp Gly Leu

245
Ser Ser Ala Ser Asn Ala

260
His Pro Ser Thr Leu Thr

275
Ser Asp Gly Tyr Thr Pro

290
Pro Arg Pro Met Pro Met aTy
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305 310 315 320
ASP Pro GiU GiU LeU Lys Asp Lys Lys Leu Pile LeU LYS Arg ASP Asn

325 330 335
Leu Leu le Ala Asp le Giu Leu Gly cys 'sly Asn Pile Gly Sen Val

340 345 350
Arg Gin 'siy Val Tyr Ang met Arg Lys Lys Gin le ASP Val Ala le

355 360 365
Lys valLeU Lys Gin Gly Thr Giu Lys Ala Asp Thr Glu Glu met met

370 375 380
Ang Giu Ala Gin le Met His Gin Leu Asp Asn Pro Tyr le Val Arg
385 390 395 400
LeU le Giy Val Cys Gin Ala Glu Ala.Leu met Leu Val Met Giu met

405 410 415
Ala 'sly 'sly Gly Pro Leu His Lys Pile Leu Vai Gly Lys Arg 'slu Glu

420 425 430
le Pro Val Sen Asn Val Ala Giu Leu Leu His Gin Val Sen Met 'sly

435 440 445
Met Lys Tyr Leu Giu GlU Lys Asn Pile Val His Arg Asp Leu Ala Ala

450 455 460
Arg Asn Val LeU Leu Val Asn Arg His Tyr Ala Lys le sen Asp Phe
465 470 475 
Gly Leu sen LYS Ala Leu Gly Ala ASP Asp Sen Tyr Tyr Thr Ala Ang

485 490 495
Sen Ala Gly Lys Trp Pro Leu Lys Trp Tyr Ala Pro Glu Cys le Asn

500 505 510
Phe Ang Lys Pile Ser Sen Ang Sen Asp Val Tnp Sen Tyn Gly Val Thn

515 520 525
Met Trp Glu Ala Leu sen Tyr 'sly Gin Lys Pro Tyr Lys Lys Met Lys

530 535 540
Gly Pro GiU Val Met Ala Phe le Giu Gin 'sly Lys Ang Met Glu Cys
545 550 555 560
Pro Pro Giu Cy5 Pro Pro Giu Leu Tyr Ala Leu met Sen Asp Cys Trp

565 570 575
Ie Tyr Lys Trp Giu Asp Arg Pro Asp Pile Leu Thr Val Glu Gin Ang

580 585 590
met Ang Ala Cys Tyr Tyr Ser Leu Ala Ser Lys Val Glu Gly Pro Pro

595 600 605
'sly Sen Thr Gin Lys Ala Giu Ala Ala Cys Ala

610 615

<210> 
<211> 19
<212> PRT
<213> HOMO sapiens

<400> 
Lys Lys Lys Gly Pro Trp Leu Glu Glu Giu Giu Glu Ala Tyr Gly Tnp
1 5 10 

Leu Asp Phe
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