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INHIBITION OR ACTIVATION OF ADAM9 AND ADAM15 FOR
TREATMENT OF VASCULARIZATION-RELATED DISEASE AND WOUND HEALING

[0001] This application claims the benefit of US Provisional Application No.
60/409,858 filed September 11, 2002, which is incorporated herein by reference.

[0002] Background of the Invention

[0003] The present application relates to inhibition of vascularization via inhibition of
metalloproteinase-disintegrin protein ADAM 9 or ADAM 15, and to the treatment of disease
conditions by inhibition of disease-associated neovascularization. The present invention
further related to activation of ADAM9 or ADAM15 for promotion of vascularization, for
example to facilitate wound healing and for improvement of cardiac and brain perfusion and

peripheral circulation.

[0004] ADAM 9 and ADAM 15 are members of the ADAM protein family, which
combine disintegrin and metalloprotease functions. These proteins are also known as MDC9
and MDCI15, respectively. The nucleic acid and peptide sequences for each protein are known
in humans (NCBI NM_003816 and NM_003815,respectively, Seq. ID Nos 1-4), and other
species (mouse, ADAM9: NM_007404; rat, ADAM15: NM_020308; mouse, ADAM15:
NM_009614, Seq. ID Nos 5-7).

[0005] Members of the ADAM family are mémbrane—anchored proteins structurally
related to snake venom disintegrins, and have been implicated in a variety of biologic
processes involving cell-cell and cell-matrix mteractions, including fertilization, muscle
development, and neurogenesis. ADAM9 and ADAM15 each contains a metalloproteinase
domain, a disintegrin domain and a cysteine-rich domain, as well as transmembrane and

cytoplasmic domains.
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[0006] Summary of the Invention

[0007] The present invention provides a method for inhibition of neovascularization
comprising the step of exposing a tissue susceptible to neovascularization to a therapeutic
agent effective to inhibit a ADAM 9 or ADAM15. The therapeutic agent may be, for
example, an antibody, a small molecule therapeutic, an antisense or RNAi therapeutic, or an
agent for introducing targeted mutations in the genetic sequence for ADAMY and/or
ADAMI15. The tissue which is exposed may be a tissue in an individual to be treated,
particularly a human individual. Thus a further aspect of the invention is a method for
treatment of an individual suffering from a condition associated with pathological
neovascularization by administration of a therapeutic agent effective to inhibit a ADAM 9 or
ADAM15. This method may particularly be employed in the treatment of cancer patients to
reduce tumor growth and tumor survival by inhibition of blood vessel formation, and in non-
cancerous conditions related to neovascularization, including such as proliferative

retinopathies.

[0008] The present invention further related to activation of ADAM9 or ADAM15 for
promotion of neovascularization, for example to facilitate wound healing. In this case, the

therapeutic agent used is one which enhances the active amount of ADAM9 and/or ADAMI5.

[0009] Inhibition or activation of ADAM9 and/or ADAMI15 in accordance with the
methods of the invention provides an attractive alternative to targeting of other ADAM
species, such as ADAM10, because neither ADAMO9 nor ADAM15 appears to be essential for

development or maintenance. Thus, side effects are minimized.

[0010] Brief Description of the Drawings

[0011] Fig. 1 shows structures of exemplary hydroxamic acid compounds useful as

inhibitors in the mvention.
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[0012] Fig. 2 shows the results of testing using the ROP model in wildtype (wt),
ADAMO -/-, ADAM15 -/- and the double knockout (D -/-)

[0013] Fig. 3 shows tumor growth results in wildtype (wt), ADAMO -/- and
ADAM15 -/- mice.

[0014] Detailed Description of the Invention

[0015] In a first aspect, the present application relates to inhibition of pathological
neovascularization via inhibition of metalloproteinase-disintegrin protein ADAM 9 or ADAM
15, or both. The term "ADAM?9 and/or ADAM15" as used in the specification and claims of

this application refers to these three alternatives.

[0016] As used in the specification and claims of this application, the term
"pathological vascularization" refers to the formation of blood vessels associated with a
disease condition, as distinguished from normal vascularization that is associated with growth,
healing and the like. In particular, pathological vascularization is associated with cancers of
various types, including without limitation colorectal, liver, renal, lung, breast, ovarian,
prostate, brain, pancreas, stomach, and cervical cancers; some leukemias and lymphomas; and
AIDS-related Kaposi’s sarcoma. Pathological neovascularization is also associated with a
variety of non-cancerous conditions, including without limitation Crohn's disease, diabetic
retinopathy, retinopathy of prematurity, macular degeneration, prostate growth in benign

prostate hypertrophy, psoriasis, and rheumatoid arthritis.

[0017] As used in the specification and claims of this application, the term "inhibition"
refers to reduction in the rate or extent of formation of vascularization. It is not required that
the inhibition be sufficient to completely eliminate pathological neovascularization, provided

that neovascularization is inhibited to an extent that provides a therapeutic benefit.

[0018] As used in the specification and claims of this application, the term "enhance

the active amount" refers to any increase in the amount of ADAMY9 and/or ADAM15
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providing stimulation of neovascularization, however, this increase is achieved. Thus,
enhancement may occur by inducing additional expression of ADAM9 and/or ADAM1S5, or by
delaying degradation of ADAM9 and/or ADAM1S5 to increase the number of protein

molecules present, or by stimulating the enzyme present.

[0019] In accordance with the invention, inhibition of ADAM9 and/or ADAM15 is
achieved by administration of a therapeutic agent effective to inhibit ADAM 9 and/or
ADAMI15. The therapeutic agent may be of any type effective to provide inhibition of
ADAM9 and/or ADAM1S5, for example an antibody, a small molecule therapeutic, an
antisense or RNAIi therapeutic, or an agent for introducing targeted mutations in the genetic

sequence for ADAMY and/or ADAM15.

[0020] As used in the specification and claims of this application, an antibody
therapeutic agent encompasses antibodies administered as such and antibodies generated in
situ, for example as a result of administration and in vivo expression of DNA encoding an
antigen or antigenic fragment effective to stimulate an immune response to a target antigen,
and antibodies generated in situ by expression of a DNA sequence encoding a recombinant
antibody. An antibody preparation may be a polyclonal or monoclonal preparation, or a
recombinant antibody such as a single chain antibody (scFv) tolerated by the individual to
whom the therapeutic agent is to be administered. For example, in the case of a human
subject, a "humanized" antibody is appropriately employed. Techniques for creation of
antibodies specific for a given target and for humanization are well known in the art, and
therefore are not repeated here. Suitable targets for use i the development of antibody
therapy include, without limitation, intact ADAM9, intact ADAM 15, portions of ADAM9 or
ADAM15 derived from the extracellular portions of the protein, and in particular the protease

and disintegrin domains of the extracellular portions of the protein.

[0021] Small molecule therapeutics useful in the invention are designed to interact
with at least one of the active domains of ADAM9 and/or ADAMI1S5 to provide inhibition. In
general, such small molecule therapeutics are structurally related to the natural substrates of

metalloprotease domain of the ADAM.
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[0022] One particular class of small molecules which can be used as small molecule
therapeutics in accordance with the invention are hydroxamic acid compounds. Hydroxamic

compounds useful in the invention may be represented by the general formula

[0023] RCONHOH or RN(OH)COOR".

[0024] In the compositions of the invention, the groups R, R' and R" are selected to
provide inhibitory activity for ADAM9 and ADAM15. Exemplary materials of this type, and
methods for identifying additional materials, are described in US Patent No. 6,465,468 which
is incorporated herein by reference. Fig. 1 shows structures of exemplary hydroxamic acid
compounds useful as inhibitors in the invention as described in Roghani et al. J. Biol. Chem.

274: 3531-3540 (1999).

[0025] Another small molecule approach to inhibition of ADAM9 and ADAM15 relies
on the involvement of a cysteine-switch mechanism in regulation of metalloproteinase activity.
(Van Wart et al., Proc. Nat'l Acad. Sci (USA) 87: 5578-5582 (1990); Grams et al., FEBS Lett.
335: 76-80 (1993)). The predicted cysteine-switch residue is a defined as an odd-numbered
cysteine that is only present in the pro-domain of the metalloproteinase disintegrins that
contain a catalytic site but not in those that lack a catalytic site. Peptides mimicking this
switch can be used as inhibitors. In the case of ADAMDY, the sequence for the human cysteine-
switch inhibitor is PLKCGVSN (Seq. ID. No. 8) and the sequence for the murine cysteine-
switch inhibitor is PLRCGVSN (Seq. ID. No. 9). Both were found to be effective at

mnhibiting murine ADAM9 in in vitro experiments. (Roghani et al., supra.)

[0026] Small molecule inhibitors of ADAM9 and/or ADAMY15 can be targeted by
conjugating the small molecule inhibitor to an antibody or fragment thereof. Conjugation
methods are known in the art. These conjugated inhibitor-antibody species are then useful
both in therapy and in monitoring the dosage of the inhibitors.

[0027] Antisense therapy depends on the ability of short sequences of DNA, generally

from 8 to 30 bases in length, to inhibit a target protein species. In one model of antisense
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activity, this inhibition occurs because of a sequence specific interaction of the DNA with
mRNA leading to a reduction in protein expression. Other models for antisense activity have
also been suggested, however, and it is not Applicants' intention to be bound by any specific
mode of action. Antisense species for use in the method of the present invention are suitably
derived from the coding sequence for ADAM9 and ADAM15 of the target organism. In the
case of humans, these sequences are set forth in Seq ID Nos 1 and 3. The antisense sequence
may be delivered in a lipid carrier or may be chemically modified to provide protection against
nuclease attack. Antisense preparation techniques are known in the art, for example from US
Patent No. 6,228,648 which is incorporated herein by reference and which describes antisense

preparations targeted to ADAM10, and therefore are not repeated here.

[0028] RNA iterference or "RNA{" is a term initially coined by Fire and co-workers
to describe the observation that double-stranded RNA (dsRNA) can block gene expression
when it is introduced into worms (Fire et al. (1998) Nature 391, 806-811, incorporated herein
by reference). dsRNA directs gene-specific, post-transcriptional silencing in many organisms,
including vertebrates, and has provided a new tool for studying gene function. RNAi involves
mRNA degradation, but many of the biochemical mechanisms underlying this interference are
unknown. The use of RNAI has been further described in Carthew et al. (2001) Current
Opinions in Cell Biology 13, 244-248, and Elbashir et al. (2001) Nature 411, 494-498, both of
which are incorporated herein by reference. US Patent Application 2002-0086356-A1, which
is incorporated herein by reference, discloses a method for use in assessing where target sites
might be located in a mRNA sequence, although this method is not the only approach to

development of effective RNAi sequences. Specific RNAi sequences include without

limitation:
aacagacctcacatctttctt Seq ID No. 10
aacagacctcacatctttcttctt Seq ID No. 11

aaggagccacgcaggcgggatt Seq. ID No. 12

and the complements thereof. The RNAi molecules may also be modified to protect against
nuclease attack.
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[0029] Inhibition of ADAMY9 and/or ADAM15 may also be achieved through targeted

mutation or gene therapy. In this case, mutations are introduced into the sequence of the
ADAM9 or ADAM15 gene sequence at locations that disrupt the activity of the ADAM9
and/or ADAM15 gene product. Suitable targets include the active sites of the protease and
the disintegrin portions of the protein, as well as the cleavage site associated with the
transition from the originally expressed precursor ADAM to the active protein species.

[0030] For purposes of activating ADAM9 and/or ADAM15, for example for
enhancing wound healing, to promote cardiac perfusion in patients with coronary artery
disease to reduce the risk of heart attack, to improve brain perfusion in patients with
atherosclerosis, and to improve peripheral circulation, small molecule species that enhance
their activity, instead of inhibit it can be arrived at using methodologies similar to those used
to test for nhibitors, for example using in vitro assays for protease activity, as outlined in
Roghani et al, supra. Alternatively, small molecules that interfere with the maturation or
degradation of ADAM9 or ADAM15 may be employed. For example, proteins that interact
with the cytoplasmic domain of both ADAMs and regulate their maturation include the SH3
domain-contaming proteins Endophilin I and SH3PX1, also known as sortin nexin 9 (SNX).
Howard et al., J. Biol. Chem. 274: 31693-31699 (1999). Therefore the interaction between
ADAMs 9 or 15 and these molecules, or other molecules that regulate their intracellular
maturation or degradation, can be regulated by a drug, or by controlling the expression levels
of these proteins. The screen or such a drug would be an increase or decrease in the levels of
ADAMO9 or ADAM1S5 on cells. Gene therapy to provide enhanced ADAM9 and/or
ADAM1S5 is also a viable option, since the short duration of gene therapy that is frequently
identified as a problem for gene therapy treatments is conducive to use in wound healing
application where the need for treatment is of short duration as well. For gene therapy
purposes, an expression vector compatible with the host such that protein is expressed from
the vector in the host is used. The expression vector comprises a genetic sequence encoding
ADAMY9, ADAM15 or both, and a promoter which may, if desired, be inducible in response to
a inducer molecule which can be applied locally in the wound region. Additional common
elements, including suicide genes such as thymidine kinase, or marker genes to allow detection

of expression may also be included.
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[0031] The therapeutic agent is administered to a subject in need of treatment in a
therapeutically effective amount. Appropriate amounts will depend on the specific therapeutic
agent, the route of administration, the cause of the pathological vascularization, and a
balancing of the degree of mhibition or activation required with toxicity and side effects.
Appropriate therapeutic amounts are routinely determined in accordance with standard

protocols, and do not require anything more than routine experimentation.

[0032] The route of administration will depend on the nature of the condition being
treated and the form of the therapeutic agent, and may include without limitation intravenous,

subcutaneous, transdermal, intraperitoneal, parenteral injections and topical applications.

[0033] The invention will now be further described with reference to the following,
non-limiting example.
[0034] ADAMO -/-, ADAM15 -/- and ADAM9 -/- ADAM15 -/- knockout mice were

prepared and their response to relative hypoxia was compared to wildtype mice in a
retinopathy of prematurity (ROP) model. In this model, which was developed to study
retinopathy in premature infants and diabetic retinopathy, hypoxia leads to neovascularization
of the retina, ultimately resulting in loss of vision. In the ROP model, 7 day old mice and
their mothers are placed in a chamber with an oxygen concentration of 75% for 5 days, and
then returned to normal air. The resulting drop in oxygen levels triggers a relative hypoxia.
This leads to an increase in the production of VEGF, which is turn results in
neovascularization. The parameter measured in the ROP model is an increase in the number
of retinal endothelial cells after 5 days in normoxic air. Eyes are collected in 4%
paraformaldehyde, embedded, sectioned and stained with periodic acid/Schiff reagent and
hematoxilin. The number of retinal vascular cell nuclei on the vitreal side of the inner limiting

membrane is counted on several 6 pm sections per eye by a blinded observer.

[0035] Fig. 2 shows the results of this test using the ROP model in wildtype (wt),
ADAMD -/-, ADAMI1S5 -/- and the double knockout (D -/-). There are a significant decrease
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in the amount of neovascularization in mice lacking ADAM15, but an actual increase in mice
lacking ADAMY. This observation originally suggested that ADAM9 and ADAM1S acted in
contrary manners, providing the potential for modulation of neovascularization either upward
or downward. It was therefore surprising to find that growth of melanoma cells was reduced
in both ADAM9 -/- and ADAM15 -/- mice, as compared to wildtype mice. Fig. 3 shows the
results of this study, in which B16F10 melanoma tumors were grown in mice and the size of

the tumor measured.
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‘What is claimed is:

1. A method for inhibition of neovascularization comprising the step of exposing a tissue
susceptible to neovascularization to a therapeutic agent effective to inhibit a ADAM 9 or
ADAMIS.

2. The method of claim 1, wherein the thérapeutic agent is a small molecule therapeutic.
3. The method of claim 2, wherein the therapeutic agent is a hydroxamic acid derivative.
4. The method of claim 3, wherein the therapeutic agent is selected from the group

consisting of

Oy N

O ”J\Q’N
.
he

5. The method of claim 1, wherein the therapeutic agent is an antibody, antisense or
RNAIL
6. A method for treatment of a pathological condition associated with pathological

neovascularization in an individual suffering from the pathological condition comprising the
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step of inhibiting neovascularization by administering to the individual a therapeutically
effective amount of a therapeutic agent effective to inhibit a ADAM 9 or ADAM15.

7. The method of claim 6, wherein the individual is human.
8. The method of claim 7, wherein the therapeutic agent is a small molecule therapeutic.
9. The method of claim 8, wherein the therapeutic agent is a hydroxamic acid derivative.

10. The method of claim 9,( wherein the therapeutic agent is selected from the group

consisting of*
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11.  The method of claim 7, wherein the therapeutic agent is an antibody, antisense or

RNA.L

12. A method for promoting neovascularization comprising the step of exposing a tissue in
need of neovascularization to a therapeutic agent effective to enhance the amount of active

ADAM 9 or ADAM15 or both in the tissue, thereby promoting neovascularization.

13. The method of claim 12, wherein the tissue is a wound site, and neovascularization is

needed to promote healing.
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<110> Sloan-Kettering Institute for Cancer Research

University of Mannheim/Heidelberg

Justus-Liebig-Universitdt Giessen

Blobel, Carl

Horiuchi, Keisuke

Weskamp, Gisela

Preissner, Klaus

Hammes, Hans-Peter
<120> INHIBITION OR ACTIVATION OF ADAMS AND ADAM15 FOR TREATMENT OF

VASCULARIZATION-RELATED DISEASE AND WOUND HEALING
<130> MSK.P-073-WO
<150> US 60/409,858
<151> 2002-09-11
<160> 12
<170> PatentIn version 3.2
<210> 1
<211> 3865
<212> DNA
<213> Thuman
<400> 1
cggcagggtt ggaaaatgat ggaagaggcg gaggtggagg cgaccgagtg ctgagaggaa 60
cctgcggaat cggccgagat ggggtctggce gcgcgettte ccteggggac ccttegtgte 120
cggtggttge tgttgcttgg cctggtgggc ccagtceccteg gtgcggcgcecg gccaggettt 180
caacagacct cacatctttc ttcttatgaa attataactc cttggagatt aactagagaa 240
agaagagaag cccctaggcc ctattcaaaa caagtatctt atgttattca ggctgaagga 300
aaagagcata ttattcactt ggaaaggaac aaagaccttt tgcctgaaga ttttgtggtt 360
tatacttaca acaaggaagg gactttaatc actgaccatc ccaatataca gaatcattgt 420
cattatcggg gctatgtgga gggagttcat aattcatcca ttgctcttag cgactgtttt 480
ggactcagag gattgctgca tttagagaat gcgagttatg ggattgaacc cctgcagaac 540
agctctcatt ttgagcacat catttatcga atggatgatg tctacaaaga gcctctgaaa 600
tgtggagttt ccaacaagga tatagagaaa gaaactgcaa aggatgaaga ggaagagcct 660
cccagecatga ctcagctact tcgaagaaga agagctgtct tgccacagac ccggtatgtg 720
gagctgttca ttgtcgtaga caaggaaagg tatgacatga tgggaagaaa tcagactgcet 780
gtgagagaag agatgattct cctggcaaac tacttggata gtatgtatat tatgttaaat 840
attcgaattg tgctagttgg actggagatt tggaccaatg gaaacctgat caacatagtt 900
gggggtgctg gtgatgtget ggggaactte gtgcagtgge gggaaaagtt tcttatcaca 960
cgtcggagac atgacagtgce acagctagtt ctaaagaaag gttttggtgg aactgcagga 1020
atggcatttg tgggaacagt gtgttcaagy agccacgcag gcgggattaa tgtgtttgga 1080
caaatcactg tggagacatt tgcttccatt gttgctcatg aattgggtca taatcttgga 1140

1/17
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atgaatcacg
ggagcatcgg
ttaaataaag
ccctectgtg
gaatgtgaat
tgtgcatatg
ggaaaaacca
ccagatgttt
ggcatgtgcce
gcccccaaag
ttctctggca
tgtgagaatg
agtcgaggca
gggatggtta
gtagatgctt
gtatgtaata
actaaaggat
ttgagggacg
tttatcttca
acatatgagt
cgacatgttt
gtaccaacct
ccgaaagtat
tatagttccc
ctaatacttt
gaaaacaaaa
agttgtgaaa
catcattgaa
tgaacatgtt
agtgtttaag
aacatgtgat
tttttcatca

catgaataag

atgatgggag
gttccagaaa
gaggaaactg
gtaataagtt
tggacccttyg
gtgactgttg
gtgagtgtga
ttattcagaa
agtattatga
attgtttcat
atgaatacaa
tacaagagat
ccaaatgttg
acgaaggcac
ctgttctgaa
gcaataagaa
acggaggaag
gacttctggt
tcaagaggga
cagatggcaa
ctccagtgac
atgcagccaa
catctcaggg
tcacttgatt
ttttttttet
caccacaaaa
tacaaggaaa
taagtcttat
attgcagtga
tgttattctg
aatctaatac
tgcacgaatt

caaatattgt

agattgttcc
ctttagcagt
ccttcttaat
ggtggacgcet
ctgcgaagga
taaagactgt
tgttccagag
tggatatcct
tgctcaatgt
tgaagtgaat
gaagtgtgcc
acctgtattt
gggtgtggat
aaaatgtggt
ttatgactgt
ttgtcactgt
tgtggacagt
cttettette
tcaactgtgg
aaatcaagca
acctcccaga
gcaacctcag
aaacttaatt
tttttaacct
tgatgttttc
cagacttcac
tgcagtaaag
tcagtcatcg
ttctcaaatt
aattttctac
ctgtgaaaac
aataatcatc

cttcaaaaga

tgtggagcaa
tgcagtgcag
attccaaagc
ggggaagagt
agtacctgta
cggttcctte
tactgcaatg
tgccagaata
caagtcatct
tctaaaggtg
actgggaatg
ggaattgtge
ttccagctag
gctggaaaga
gatgttcaga
gaaaatggct
ggacctacat
ctaattgttc
agaagctact
aacccttcta
gaagttccta
cagttcccat
cctgcecgte
tctttttgceca
ttgaaaagcc
taacacagaa
ccagggaatt
gtgaggttaa
aactgtattg
cttagttatc
tgactaatca
atactctaga
atgcacaaga

2/17

agagctgcat
aggactttga
ctgatgaagc
gtgactgtgyg
agcttaaatc
caggaggtac
gttcttctca
acaaagccta
ttggctcaaa
acagatttgg
ctttgtgtgg
ctgctattat
gatcagatgt
tctgtagaaa
aaaagtgtca
gggctcceece
acaatgaaat
cccecttattgt
tcagaaagaa
gacagccggg
tatatgcaaa
caaggccacc
ctgectectge
aatgtcttca
tttctgttge
aaacagaaac
tacaataaca
tgcactaatc
gtgtaagatt
attaatgtag
gctgeccaata
atcttgtctg

accacaatta

PCT/US2003/028751
catgaattca 1200
gaagttaact 1260
ctatagtgct 1320
tactccaaag 1380
atttgctgag 1440
tttatgccga 1500
gttctgtcag 1560
ttgctacaac 1620
agccaaggct 1680
caattgtggt 1740
aaagcttcag 1800
tcaaacgect 1860
tccagatcct 1920
cttccagtgt 1980
tggacatggg 2040
aaattgtgag 2100
gaatactgca 2160
ctgtgctatt 2220
gagatcacaa 2280
gagtgttcct 2340
cagatttgca 2400
tccaccacaa 2460
acctccttta 2520
gggaactgag 2580
aactatgaat 2640
tgagtgtgag 2700
tttecegttte 2760
atggattttt 2820
tttgtcatta 2880
ttcctecattyg 2940
atatctaata 3000
tcactcacta 3060
agatgtcata 3120
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ttattttgaa
tccattttta
gaatttctat
taaattataa
ggctataata
cttgagaatt
agaatgttta
catagaaatt
ttactgtggt
agatatggta
aaagtttaat
tgtgtatata
aaaaaaaaaa
<210> 2

<211> 819
<212> PRT
<213>
<400> 2

Met Gly Ser

1

Leu Leu Leu

Phe Gln

35

Gly

Trp Arg Leu

50

Gln
65

Val Ser

Leu Glu Arg

Tyr Asn Lys

His
115

His Cys

agtacaaaat
tgacctttca
tatgaatcat
gctttaaggt
aagcaggagc
tcatgagcac
catttactaa
aggctggaga
atctatgagt
tggatcgtaa
aataggttta
tacatataca

aaaaaaaaaa

human

Gly Ala

Leu
20

Gly

Gln Thr

Thr Arg

Tyr Val

Asn Lys

85

Glu
100

Gly

Tyr Arg

Arg

Leu

Ser

Glu

Ile

70

Asp

Thr

Gly

atactaaaag
actataggta
gtgaaagcat
acgaagtatt
aattataaaa
tttaaaatct
ggtgtgetgyg
aagaaggaag
tatcatctta
aattttaagc
ttaactgaat
aatacaacat

aaaaa

Phe Pro

val

Gly

Leu
40

His

Arg
55

Arg

Gln Ala

Leu Leu

Ile

Leu

val
120

VY

agtgtgtgtg
ataactctta
gacattcgtt
taatagatct
tcttcaatea
gaactttcaa
gtcatgtaaa
aaatggtttt
gctgtgttaa
actaaaaatt
ttcattagtt

ttacaataaa

Ser Gly Thr

10

Pro Val Leu

25

Ser Ser Tyr

Glu Ala Pro

Glu Gly Lys

75

Glu
90

Pro Asp

Thr His

105

Asp

Glu Gly Vval

3/17

tattcacgca
gagaaattaa
cacaatagca
aatcaaatat
attgaacttt
agcttgctat
atattagaca
cttaaatacc
aaatgaattt
ttttcataac
ttttaaaagt

taaaatactt

Leu Arg Val

Ala Ala

30

Gly

Ile
45

Glu Ile

Arg Pro Tyr

Glu His Ile

Phe Val val

Ile
110

Pro Asn

Asn Ser

125

His

PCT/US2003/028751
gttactcget 3180
tttaatatta 3240
ctattttaaa 3300
gttgattcat 3360
tacaaaacca 3420
taaatcattt 3480
ctaatatttt 3540
tacaaaaaag 3600
ttactatggce 3660
ctttcataat 3720
gtttttggtt 3780
gaaattctca 3840

3865

Arg Trp

15
Arg Pro

Thr Pro

Ser Lys

Ile His

80

Tyr Thr

95

Gln Asn

Ser Ile
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Ala Leu Ser Asp Cys Phe Gly Leu Arg Gly Leu Leu His Leu Glu Asn
130 135 140

Ala Ser Tyr Gly Ile Glu Pro Leu Gln Asn Ser Ser His Phe Glu His
145 150 155 160

Ile Ile Tyr Arg Met Asp Asp Val Tyr Lys Glu Pro Leu Lys Cys Gly
165 170 175

Val Ser Asn Lys Asp Ile Glu Lys Glu Thr Ala Lys Asp Glu Glu Glu
180 185 190

Glu Pro Pro Ser Met Thr Gln Leu Leu Arg Arg Arg Arg Ala Val Leut
195 200 205

Pro Gln Thr Arg Tyr Val Glu Leu Phe Ile Val vVal Asp Lys Glu Arg
210 215 220

Tyr Asp Met Met Gly Arg Asn Gln Thr Ala Val Arg Glu Glu Met Ile
225 230 235 240

Leu Leu Ala Asn Tyr Leu Asp Ser Met Tyr Ile Met Leu Asn Ile Arg
245 250 255

Ile Val Leu Val Gly Leu Glu Ile Trp Thr Asn Gly Asn Leu Ile Asn
260 265 270

Ile val Gly Gly Ala Gly Asp Val Leu Gly Asn Phe Val Gln Trp Arg
275 280 285

Glu Lys Phe Leu Ile Thr Arg Arg Arg His Asp Ser Ala Gln Leu Val
290 295 300

Leu Lys Lys Gly Phe Gly Gly Thr Ala Gly Met Ala Phe Val Gly Thr
305 310 315 320

Val Cys Ser Arg Ser His Ala Gly Gly Ile Asn Val Phe Gly Gln Ile
325 330 335

Thr Val Glu Thr Phe Ala Ser Ile Val Ala His Glu Leu Gly His Asn
340 345 350

Leu Gly Met Asn His Asp Asp Gly Arg Asp Cys Ser Cys Gly Ala Lys
355 360 365

Ser Cys Ile Met Asn Ser Gly Ala Ser Gly Ser Arg Asn Phe Ser Ser
370 375 380

Cys Ser Ala Glu Asp Phe Glu Lys Leu Thr Leu Asn Lys Gly Gly Asn

4/17
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385 390 395 400

Cys Leu Leu Asn Ile Pro Lys Pro Asp Glu Ala Tyr Ser Ala Pro Ser
405 410 415

Cys Gly Asn Lys Leu Val Asp Ala Gly Glu Glu Cys Asp Cys Gly Thr
420 425 430

Pro Lys Glu Cys Glu Leu Asp Pro Cys Cys Glu Gly Ser Thr Cys Lys
435 440 445

Leu Lys Ser Phe Ala Glu Cys Ala Tyr Gly Asp Cys Cys Lys Asp Cys
450 455 460

Arg Phe Leu Pro Gly Gly Thr Leu Cys Arg Gly Lys Thr Ser Glu Cys
465 470 475 480

Asp Val Pro Glu Tyr Cys Asn Gly Ser Ser Gln Phe Cys Gln Pro Asp
485 490 495

Val Phe Ile Gln Asn Gly Tyr Pro Cys Gln Asn Asn Lys Ala Tyr Cys
500 505 510

Tyr Asn Gly Met Cys Gln Tyr Tyr Asp Ala Gln Cys Gln Val Ile Phe
515 520 525

Gly Ser Lys Ala Lys Ala Ala Pro Lys Asp Cys Phe Ile Glu Val Asn
530 535 540

Ser Lys Gly Asp Arg Phe Gly Asn Cys Gly Phe Ser Gly Asn Glu Tyr
545 550 555 560

Lys Lys Cys Ala Thr Gly Asn Ala Leu Cys Gly Lys Leu Gln Cys Glu
565 570. 575

Asn Val Gln Glu Ile Pro Val Phe Gly Ile Val Pro Ala Ile Ile Gln
580 585 590

Thr Pro Ser Arg Gly Thr Lys Cys Trp Gly Val Asp Phe Gln Leu Gly
595 600 605

Ser Asp Val Pro Asp Pro Gly Met Val Asn Glu Gly Thr Lys Cys Gly
610 615 620

Ala Gly Lys Ile Cys Arg Asn Phe Gln Cys Val Asp Ala Ser Val Leu
625 ) 630 635 640

Asn Tyr Asp Cys Asp Val Gln Lys Lys Cys His Gly His Gly val Cys
645 650 655

5/17
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Asn Ser Asn

Glu Thr

675

Cys

Glu
690

Asn Met

Leu Ile Val

705

Asp Gln Leu

Glu Ser Asp

Val Pro Arg

755

Ala
770

Tyr Asn

Gln
785

Phe Pro

Gly Asn Leu

Ser Leu Thr

<210> 3

<211> 2740
<212> DNA
<213>

<400> 3
cgctgecatg

gcettectgg
ggcceccgagg
aaaggtgcett
cagtcatatc
gtggtaccag
ctaccaggga

gctcagaggce

Lys Asn
660

Lys Gly
Thr

Asn

Pro Leu

Cys His

Tyr Gly

Ala Leu

Ile

Cys

Gly
680

Arg
695

Val Cys

710

Trp Arg

725

Gly
740

Lys
His Vval
Phe

Arg

Ser Arg

Ser

Asn

Ser

Ala

Pro

Tyr Phe

Gln

Ala

Val
760

Pro

Val
775

Pro

Pro Pro

790

Ile Pro

805

human

cggctggege
ccgctcccaa
gagcccttgg
cagaccagtc
ctggagctge
cccgatggea
agagtgcggg

ttggtggtcce

Ala

Arg Pro

tgctctgggce
atataggtgg
agccccaggt
tgcetgagece
tacagaatag
ctcgggtggt
gatatgcagg

tgaccccaga

Glu
665

Asn Gly

Ser Val Asp

Asp Gly Leu

Ala Ile Phe

715

Arg Lys

730

Lys

Asn Pro Ser

745

Thr Pro Pro

Thr Tyr Ala

Pro Gln Pro

795

Ala Pro Ala

810

cctggggcete
cactgaggag
ccttcaggac
cctgaggatc
ggagttggte
cagtgaggga
ctecctgggtyg

gagaagctat

6/17

Ala Pro

670

Trp

Ser Gly Pro

685

Leu Val Phe

700

Ile Phe Ile

Arg Ser Gln

Gln Pro

750

Arg

Glu
765

Arg Val

Ala Gln

780

Lys

Lys Val Ser

Pro Pro Leu

ctgggcgegyg
cagcaggcag
gatctcccaa
aagttggagce
ccaggccgec
cacactttgg
tccatctgea

accctggagc

PCT/US2003/028751

Pro Asn

Thr Tyr

Phe Phe

Lys Arg

720

Thr
735

Tyr
Ser

Gly

Pro Ile

Pro Gln

Gln
800

Ser

Tyr Ser

815

gcagcccetcet
agtcagagaa
ttagcctcaa
tggacggtga
caaccctggt
agaactgctg
cctgectetgg

aggggcctgg

60
120
180
240
300
360
420

480
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ggaccttcag
ctgtgcectg
acagcgccac
gattgtggct
cacactggaa
actagtgggc
tgtcacccte
tgacagtgcce
tcagaactcc
catcctggga
tgatttgect
ggaggcctec
ggagaaagcc
ccetatggcet
cttcctggat
tgcacagtgt
gcagtgtegt
ccagtgtccecc
gtgcatgcac
agcccagcecec
gagctgtggg
tgggcagcete
actctgggag
cctgggcagt
cctggtgtgt
aagcaaatgc
ctgggcacce
gctectceage
tgccegecetg
ccaatctggt
taagtctcag
gggccggtge

accctccaga

ggtcctecca
agctggeggy
attcgececgga
gatcactcgg
gtggccetet
ctggaggecct
gaaaacttcc
cagctggtga
atctgttcte
gtcgectect
gggaatagct
acagacttcc
ctcctggatg
gctttectgeg
gactgcgtcg
gcatctgacg
cctaccagag
cctgatgtceca
gggcgttgtg
gctgegecac
cgcaacccca
cagtgccaga
acaatagatg
gatgtggccc
atagaccatc
catggacatg
cctgactgcea
ctectggtcet
caccagcgac
ccectetgaac
gggccagcca
ccatcgggtg

ccagegecac

ttatttcgeg
aatctgtaca
ggcgggatgt
aggcccagaa
tgctggacac
ggacccagcyg
tccactggeg
ctggtacttc
ctgacttctce
ccatagccca
gcccecctgtec
taccaggcct
gaatgggcag
gaaatatgtt
atcectgetg
gaccctgttg
gggattgtga
gcectagggga
cctectatge
tttgcctecca
gtggcagtta
caggtaggac
tgaatgggac
agcccctect
gatgccageg
gggtctgtga
ccactcagcet
tattggtcct
tctgccaget
ggccaggacc
agcccccacce
acctgcecgg

cgcctecgac

aatccaagat
cactcagacg
ggtaacagag
ataccgggac
attcttcegg
tgacctggtg
cagggcacat
attctctggg
aggaggtgtyg
tgagttgggce
aggtccagcce
gaacttcagc
ctgcctette
tgtggagecg
tgattctttg
tcaaaattge
cttgcctgaa
tggcgagccce
ccagcagtgce
gacagctaat
tgtgtcctge
ccagcctctg
tgagctgaac
gactctgcecct
tgtggatctc
cagcaacagg
caaagcaacc
ggtgatgett
caagggaccc
tccgeagagg
cccaaggaag
ccecagggget
agtgtccteg
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ctccacctge
ccaccagagce
accaagactg
ttccagcacce
cccectgaatg
gagatcagcc
ttgctgecte
cctacggtgg
aacatggacc
cacagcctgg
ccagccaaga
aactgcagcc
gaacggctge
ggcgagcagt
acctgccage
cagctgcgece
ttctgcccag
tgcgetggeg
cagtcacttt
actcggggaa
acccctagag
ctgggctcca
tgcagctggg
ggcacagcct
ctgggggcac
cactgctact
agctcectga
ggtgcegget
acctgccagt
gcectgetgg
ccactgccetg
ggaatcccge

ctctacctet

PCT/US2003/028751

caggccacac
acccectggg
tggagttggt
tgctaaaccg
tacgagtggce
caaacccagce
gattgcccceca
gcatggccat
actccaccag
gcectggacca
cctgcatcat
gacgggccct
ctagcctacc
gtgactgtgg
tgaggccagyg
cgtctggetg
gagacagctce
ggcaagctgt
ggggacctgg
atgcttttgg
atgccatttg
tcegggatct
tgcacctgga
gtggcectgg
aggaatgtcg
gtgaggaggg
ccacagggct
actggtaccg
acagggcagce
cacgaggcac
ccgacccecca
ccctagtggt

gacctctceg

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400

2460
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gaggttccge
tcecectacca
acgcgctgtc
ggggctgggg
ataaacgtga
<210> 4

<211l> 814
<212> PRT

<213>

<400> 4

tgcctccaag
tgactgaagg
aagcaacact
gttggacggyg

catcttggga

human

ccggacttag
cgccagagac
ctgcggacct
attgaggaag

gcgttaaaaa

Met Arg Leu Ala Leu Leu Trp Ala

1

Pro Leu Pro

Gln Ala Glu

35

Gln
50

Leu Asp

Leu Pro Glu

65

Ile Leu Glu

Leu Val Trp

Thr Glu

115

Leu

Ser Trp

vVal
130 '

Leu Thr

145

Pro

Gln Gly Pro

His Thr Cys

5

Ser
20

Trp

Ser Glu

Asp Leu

Pro Leu

Leu Leu

85

Tyr Gln

100

Asn Cys

Ile

Ser

Glu Arg

Pro

Lys

Pro

Arg

70

Gln

Pro

Cys

Cys

Ser

Leu Pro

Ala Pro

40

Ile
55

Ser
Ile Lys
Asn Arg
Asp

Gly

Gln
120

Tyr

Thr
135

Cys

Tyr Thr

150

Ile
165

Pro

Ala
180

Leu

Ile

Ser

Ser Arg

Trp Arg

ggcttcaaga
tggcggtgte
gccggegtag
gtccgecacag

aaaaaaaaaa

Leu Gly Leu

Asn Ile

25

Gly

Arg Glu Pro

Leu Lys Lys

Glu Leu

75

Leu

Glu Leu Val

90

Thr
105

Arg Val

Gly Arg Val

Ser Gly Leu

Gln
155

Leu Glu

Ile Gln

170

Asp

Glu
185

Ser Val

8/17

ggcgggcegtg
ttaagactcc
ttgcagcggg

cctgtetetg

Leu Gly Ala

Thr Glu

30

Gly

Glu
45

Leu Pro

vVal
60

Leu Gln

Asp Gly Asp

Pro Gly Arg

Val Glu

110

Ser

Gly
125

Arg Tyr

Arg Gly Leu

140

Gly Pro Gly

Leu His Leu

Thr Gln

190

His

PCT/US2003/028751

ccctetggag
gggcaccgcc

ggcttgggga

ctcagttgca

Gly Ser

15

Glu Gln

Gln Vval
Thr

Ser

His
80

Ser

Pro Thr

95

Gly His

Ala Gly
Val

Val

Leu
160

Asp

Pro
175

Gly

Thr Pro

2520
2580
2640
2700

2740
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Pro Glu His Pro Leu Gly Gln Arg His Ile Arg Arg Arg Arg Asp Val
195 200 205

Val Thr Glu Thr Lys Thr Val Glu Leu Val Ile Val Ala Asp His Ser
210 215 220

Glu Ala Gln Lys Tyr Arg Asp Phe Gln His Leu Leu Asn Arg Thr Leu
225 230 235 240

Glu Val Ala Leu Leu Leu Asp Thr Phe Phe Arg Pro Leu Asn Val Arg
245 250 255

Val Ala Leu Val Gly Leu Glu Ala Trp Thr Gln Arg Asp Leu Val Glu
260 265 270

Ile Ser Pro Asn Pro Ala Val Thr Leu Glu Asn Phe Leu His Trp Arg
275 280 285

Arg Ala His Leu Leu Pro Arg Leu Pro His Asp Ser Ala Gln Leu Val
290 295 300

Thr Gly Thr Ser Phe Ser Gly Pro Thr Val Gly Met Ala Ile Gln Asn
305 310 315 320

Ser Ile Cys Ser Pro Asp Phe Ser Gly Gly Val Asn Met Asp His Ser
325 330 335

Thr Ser Ile Leu Gly Val Ala Ser Ser Ile Ala His Glu Leu Gly His
340 345 350

Ser Leu Gly Leu Asp His Asp Leu Pro Gly Asn Ser Cys Pro Cys Pro
355 360 365

Gly Pro Ala Pro Ala Lys Thr Cys Ile Met Glu Ala Ser Thr Asp Phe
370 375 380

Leu Pro Gly Leu Asn Phe Ser Asn Cys Ser Arg Arg Ala Leu Glu Lys
385 390 395 400

Ala Leu Leu Asp Gly Met Gly Ser Cys Leu Phe Glu Arg Leu Pro Ser
405 410 415

Leu Pro Pro Met Ala Ala Phe Cys Gly Asn Met Phe Val Glu Pro Gly
420 425 430

Glu Gln Cys Asp Cys Gly Phe Leu Asp Asp Cys Val Asp Pro Cys Cys
435 440 445

Asp Ser Leu Thr Cys Gln Leu Arg Pro Gly Ala Gln Cys Ala Ser Asp

9/17
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450 455 460

Gly Pro Cys Cys Gln Asn Cys Gln Leu Arg Pro Ser Gly Trp Gln Cys
465 470 475 480

Arg Pro Thr Arg Gly Asp Cys Asp Leu Pro Glu Phe Cys Pro Gly Asp
485 490 495

Ser Ser Gln Cys Pro Pro Asp Val Ser Leu Gly Asp Gly Glu Pro Cys
500 505 510

Ala Gly Gly Gln Ala Val Cys Met His Gly Arg Cys Ala Ser Tyr Ala
515 520 525

Gln Gln Cys Gln Ser Leu Trp Gly Pro Gly Ala Gln Pro Ala Ala Pro
530 535 540

Leu Cys Leu Gln Thr Ala Asn Thr Arg Gly Asn Ala Phe Gly Ser Cys
545 550 555 560

Gly Arg Asn Pro Ser Gly Ser Tyr Val Ser Cys Thr Pro Arg Asp Ala
565 570 575

Ile Cys Gly Gln Leu Gln Cys Gln Thr Gly Arg Thr Gln Pro Leu Leu
580 585 590

Gly Ser Ile Arg Asp Leu Leu Trp Glu Thr Ile Asp Val Asn Gly Thr
595 600 605

Glu Leu Asn Cys Ser Trp Val His Leu Asp Leu Gly Ser Asp Val Ala
610 615 620

Gln Pro Leu Leu Thr Leu Pro Gly Thr Ala Cys Gly Pro Gly Leu Val
625 630 635 640

Cys Ile Asp His Arg Cys Gln Arg Val Asp Leu Leu Gly Ala Gln Glu
645 650 655

Cys Arg Ser Lys Cys His Gly His Gly Val Cys Asp Ser Asn Arg His
660 665 670

Cys Tyr Cys Glu Glu Gly Trp Ala Pro Pro Asp Cys Thr Thr Gln Leu
675 680 685

Lys Ala Thr Ser Ser Leu Thr Thr Gly Leu Leu Leu Ser Leu Leu Val
690 695 700

Leu Leu Val Leu Val Met Leu Gly Ala Gly Tyr Trp Tyr Arg Ala Arg
705 710 715 720

10/17
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Leu His Gln

Ala Ala Gln

Ala
755

Leu Leu

Pro Arg

770

Lys

Asp Leu Pro

785

Arg Pro Ala

<210> 5

<211> 3850
<212> DNA
<213> mous

<400> 5 -
cgaacgcctce

gctgetggeg
gactgtccat
ggaagctctg
gcatattatt
ctacgacaag
tcgaggctat
cagaggcttg
acactttgag
agtctctaac
tgtcactcag
gttcattgtt
agaagagatg
aattgtgctg
agctggagat
gagacacgac
gtttgtagga

cactgtggag

Arg Leu

725

Ser
740

Gly
Arg Gly
Leu

Pro

Gly Pro

Cys Gln

Pro

Thr

Pro

Gly

Leu
Glu

Ser

Ser
760

Lys

Ala
775

Asp

Ala Gly

790

Pro
805

Pro

e

gctatggggce
togtggcttge
ctttcttett
gggcccagtt
cacttggaaa
gaaggctccecc
gtggagggag
ctgcatttgg
cacatatttt
agggacacag
ctgctgcgea
gtagacaagg
attcgcttag
gttggactag
gtgctgggcea
agtgcacagt
acagtatgtt

acatttgcat

Pro

Pro Thr

cgcgegcget
tgggcccagt
atgaaattat
cacagcagat
gaaacacaga
tactctctga
tgcagaattc
agaatgccag
accccatgga
agaaggaagyg
gaagaagagc
aaaggtacga
caaactacct
aaatttggac
actttgttca
tggttttgaa
caaggagcca

ccattgttge

Lys Gly Pro

730

Arg Pro Gly

745

Gln Gly Pro

Pro Gln Gly

Ile Pro

795

Pro

Val Ser Ser

810

ctcgeceectt
cctecgaggcec
tacteccttgg
ctecttacgtce
ccttttacct
ccatcccaac
cgeggtitget
ttttggaatt
tggcatccac
cacacagggg
tgttctacca
catgatggga
ggatagcatg
agacagaaat
gtggcgggaa
gaaaggcttt
cgcaggtggg

tcatgaattg

11/17

Thr Cys

Pro Pro

Ala Lys

765

Arg
780

Cys

Leu Val

Leu

Tyx

gectetetge
gggcgaccag
agattaacta
atccaggccc
aatgattttg
gtacagagcc
gtgagcgcct
gaacctctgce
caggagcctce
gatgaggagg
cagacccgcet
cggaaccaga
tacatcatgt
cctatcaata
aagttcctta
ggtggaactg
atcaatgtgt

gggcataacc

Gln

Gln

750

Pro

Pro

val

PCT/US2003/028751

Tyr Arg

735

Arg Ala

Pro Pro

Ser Gly

Pro Ser
800

Leu

gactaaggtg
acttggaaca
gagaaagaag
aaggaaaaca
tagtttacac
attgtcacta
gctttggact
acaacagctc
tgagatgtgg
agcatccgag
atgtggagct
ctgctgtgag
taaacattcg
taattggagg
taactegteg
caggaatggc
ttgggcaaat

ttggaatgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080
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tcatgatgat
atccgggtec
taagggagga
ctgtggtaat
tgaggtggac
atatggcgac
gaccagtgag
tgtcttcatt
gtgccaatat
aagagattgce
cggcagtgag
gaatgtacag
aggcaccaaa
ggtgaatgaa
tgcttetgte
taacagcaat
aggatatgga
ggacgggctt
ctttatcaag
tggcagaaat
agggggcecca
cccaggtgtce
aaacagattc
acctccacca
tgcaccteet
atgtcttecag
aaagccttte
acaggagcct
gtgaacgttt
gtggattaag
aagctttgtce
gtttctggtt

gcattttcat

gggagagagt
agaaacttta
agctgcctge
aagctggtgg
ccatgctgtyg
tgttgtaaag
tgtgatgttce
cagaatggat
tatgacgcgce
ttcattgaag
tacaagaagt
gacatgccgg
tgctggggtyg
ggcaccaaat
ctgaattatg
aagaattgtc
ggaagcgtgg
ctggtettcet
agagatgaac
caagcaaacg
aatgtctcca
tccagaccac
ccagtaccaa
caaccgaaaa
ttatatagcect
ggaactgagc
tcttccaace
agtggggatt
ccatcgttag
ttattctgag
actatgcgcet
gaccatttga

cttgcatgga

gtttctgtgg
gcagttgcag
ttaacatccc
accctggaga
aaggaagcac
attgccagtt
ctgagtactg
atccttgeca
agtgtcaggt
tcaattctaa
gtgccactgg
tgtttggaat
tggatttcca
gtgatgctgg
actgtgacat
actgtgaaga
acagcgggcece
tcttectaat
tacggaaaac
tctctagaca
gaccaccagg
cagggggccc
cctacgecege
tatcttctca
ccctecacctg
aaatgtttgt
atgaatgaac
gcgaaacaca
aatgttttct
catgttactg
aaacgtaatc
acatgtatta

ttaacagcca

agcaaagagc
tgcggaggac
gaagcctgac
ggagtgtgac
ttgtaagctc
ccttccagga
caacggttcc
gaacagcaaa
catctttggt
aggtgacaga
gaacgcgctg
agtaccagcet
gcttggttece
caagatttgce
tcagggaaaa
tggctggget
gacgtataat
cgtcececectt
cttcaggaag
gccaggagat
gggcccaggt
aggtgtctce
caagcagcct
gggaaacttg
atagtagaat
tgttttttte
acaaaccacc
ggaatgtgca
ctggccattt
taatgattct
ctgacttttt
acttaggaag

tttatatgga

12/17

tgtatcatga
tttgagaagt
gaagcctaca
tgcggcacag
aagtcatttg
ggctccatgt
tctecagttcet
gcctactget
tcaaaggcta
tttggcaact
tgtggaaagce
atcattcaga
gacgttccag
aggaattttc
tgtcatggcce
cccccacact
gcaaagagca
gttgcggetg
aagagatcac
cctagtatcet
gtctccagac
agaccgccac
gcgecagttcec
attcecggete
attagaatct
ttttecctgat
acaaaacaag
ggcgctecegg
gtggatttaa
caaattaact
gaccccagtt
actaattgcc

cttatgtctce
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attcaggagce
taacgttgaa
gcgecgececte
cgaaggagtg
ctgagtgtge
gcagagggaa
gcecgecaga
acaatggcat
aggctgcecccce
gtggtttctce
ttcaatgega
cacccagtcg
acccagggat
agtgtgtaaa
atggggtatg
gtgacaccaa
cagcactgag
ccattttect
aaatgtcaga
ccagaccacc
caccaggggg
ctgggcatgg
cgtcaaggcc
ggcccgctee
tattttttaa
gttttcttga
ctttattaac
ggggtgtaaa
tgcacttgac
gtattagtgt
accattaata
aataacgtct

ttaatgcaca

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000

3060
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aagaagcaga
ttggaaagtg
aactataaca
aatatctttt
gcatcatggt
aggtgtttag
caacagttga
gaatttcaaa
tcetgtetet
ggtttcectta
aaaatgaatt
ttttcataat
ttttaaaata
aaaaaaaaaa
<210> 6

<211>

<212>
<213>

DNA
rat

<400> 6
agctggtgtce

cgtececggece
ggcgcgggca
cagcaagcca
agccccccaa
ggattggagc
cctggecgee

cacagtctgg

tcectetgtg

acactggagc
ctcctettge
gcaccagacce
gagacgaaaa
gacttccaac

cagcccectga

2815

tatctcgaag
tgaaatatgg
attatgatag
caactgtaat
aaagcattgc
tatacccaag
ggtgttacca
gcttgatgtg
tttgactaat
gataactaca
tgtactttga
ctttcataaa

atattgtttg

cggcggggcce
ggagctcecge
gccecteggece
gcccagagag
ttaacctaac
tggacggtga
cgactctggt
aaaactgctg
cctgetcectgg
tgggacctgg
caggccacac
tcecttttgga
ttgtcgaact
aactgctgaa

atgtccgggt

gagcttacac
tgtgtactca
aaatcgattt
gactatgaca
agcagtgttyg
cagataggtg
aaccacttga
aagtcctcta
attttcgtaa
gaattatact
aaggaatgat
gaagtttaat

tgtatatata

gtggctgetce
ggccatgegyg
ctceccgeeg
gacccagagt
agaagtgett
gaatcatatc
gtggtatcag
ctatcgagga
gatcaggggg
agaccttcag
ctgtgcccca
acagcaccac
ggtgattgtg
ccgaacacta

agcacttgtg

aagaaccaca
gttattggcet
aacacaatca
ggaactgatt
ttttgtttga
tcgatcgaac
gaattcatga
gaatgtttac
acattaggct
ggtctetggg
attgacacta
aataggtata

catattaaaa

ctccacgett
ctggcgctge
ctgccaaata
agatccttgg
cagactggtt
ctggagcttce
cctgacggeca
cgagttcagg
ctggtagtec
cgtecctetea
agctggcatg
cttegecagge
gctgataatt
gaagtggecce

ggcctagagg

13/17

attactagat
tccatttttt
gttatgggcet
caactctcaa
agtgcacact
aggagcaggg
gcactttaac
atttactaag
ggagaaagga
attactctct
aaattttaaa
ttaactgaat

taaaaacatt

agccccgeac
tctgggcecect
taggaggtac
agaaccaggt
tacctgagac
aacagaatag
cccgaatggt
gccgecccag
tgtcecectga
ttgtttcteg
catttgtgcc
ttaagcggga
cagaggtcag
ttctgctaga

catggaccca
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catgatatac
atgatctttc
tccattttea
ttttctttat
ctatggtacg
agaatacttc
tctaaactcet
gtgtgctggg
aggaagcagt
cagctgtatt
catttaaatt
ttcattagtt

tacaacaaat

ctgctgeect
gggactcctg
tgaggaagag
tgttcaggac
cctgaggatt
agatctggtc
cagcgagggg
ctcttgggte
gagaagctat
gatccaagac
caccgaggca
tgtagtaaca
gaagtaccct
cacattcttc

gcgcgacctg

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840

3850

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

900
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atagagatga
gacttgctgce
gggcccatgg
gtgaatatgg
ggtcacagcc
gccccageca
agcaactgca
tttgaatggce
cctggagage
tttacctgcc
tgcaagttac
gagttctgec

ccttgtgcecta

tgccagthcw

aacactcggg
tgcaacctta
ctgctggget
aactgcagct
cctggecactg
ctecectgggag
aggcactgcec
accagctcecee
cttggtgcca
teccagetgec
agggcacagce
aagccactge
gatggaagcet
tcgectetace
tggaacctct
catccagccee
ctgcagctga

ggtctgtete

<210> 7

gctccaaccce
ctcgactgec
tgggcatggce
accactcgac
tgggcctaga
agagctgcat
gccgatggge
cacccagccg
agtgtgactg
agctgaggcc
agccagctgg
taggagatag
gtggagaggc
tttggggacc
gtaatgccett
gagatgccat
cagtccaaga
gggtagatct
cctgtggece
cacaggaatg
actgtgacga
tgaccacagyg
gctactggta
aatatagggc
agatgccagg
ccgccaaccce
tgcagctggt
tetgaccect
gtctgaatct
taaagaacca
gtgttgggaa

tgctetgttg

agctgtcctg
ccatgatagt
cattcagaat
aagcatctta
ccacgattca
catggaggcc
cctggaaaaa
ggcccectatg
tggcttcceccea
gggagcacag
ctggcagtge
ctctcagtge
tgtgtgtatg
tggggcccag
tgggagetgt
ttgtgggcaa
tcagctctceg
ggacttgggc
tggectggtg
ccgcagcaaa
gggctgggca
cctgetecte
ccgtgececcge
agcccaatcc
cactaagcct
acagggccgg
agtgccttec
cgagattcgg
cccacaaaac
ccaggcgcetyg
ggggctgggg

taataaatgt

ctagacaact
gceccagettg
tccatctgtt
ggagttgect
cctgggaaca
tccacagatt
gcectectag
tcctetttgt
gatgagtgca
tgtgcatctg
cgecttecceca
cccectgaca
catgggcgcet
cctgctgcac
gggcgcagcce
ctacagtgce
gaggtcttgg
aatgatgtgg
tgcatcggece
tgccatggec
cctectgatt
agcctectgt
ctgcatcage
ggtectectg
caggggccta
ccceegetgg
aggcctgece
ctgtctcctg
actagagaag
ttcagtagta
ctggagtagg

gaggtcttgg
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tcetecgetg
tgactgttac
ctcctgactt
cctceattge
gttgtcecctyg
tcctaccagg
atgggatggg
gtggaaatat
ctgatccttg
acggaccctg
cagacgattg
tcaggcttgg
gtgectcecta
cactttgect
ccagtggtag
agtggggtag
aagccaatgg
cccagectet
atcgatgcca
atggggtctg
gcatgaccca
tgttattggt
ggctctgcecca
agcgaccagg
ccaaaccccce
gtgacctgee
caccaccccc
ctcagttcta
cagaagctta
cctgggaccc
tggtggaagg

aaaaaaaaaa
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gcgecggaca
ttcettetet
ctcgggaggt
ccacgagttg
teccaggtceca
tctgaacttc
cagctgecte
gtttgtggac
ctgtgactat
ttgtcaaaac
cgatttgect
ggacggtgag
cacccggcag
ccaaacagcc
ctacatgcct
gaatcagcct
gacacaatta
cctggetcta
gcectgtggat
cgacagcagc
gctcagagcea
cctegtacta
gctcaaggga
acctccacag
acccccaaga
tggcccagga
agcagcatct
ggacttaaag
gacaatatgg
actgaattac
acgggaatgt

aaaaa

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2815
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2833
DNA

<211>
<212>
<213>

<400> 7
agctggtgtc

agtccageccc
ggcgcgggca
cagcaagcca
agccccccaa
tcettggage
cctggecgece
tacagtctag
tcecectetgtyg
acactggagc
ctgttgctgg
ccagacctcce
acgaaaattg
ttccaacaac
cccttgaatg
gaaatgagct
ttgctgecte
cccatggtgg
aatatggacc
cacagtctgg
ccggctaaga
aactgcagcc
gaacggcaac
ggagagcagt
acctgccagce
aagttgcacc
ttctgcccag
tgtgctagtg
cagtcacttt
actcggggta

gcccctagag

nmouse

cggcggggcec
ggagctccgce
gcecteggece
gcccagagag
tgagcctage
tggacagtga
caactctggt
aaaactgctg
cctgctetgg
tgggceectgg
gccacacctyg
ttctggaaca
tggagttggt
tgctgaaccg
tcegggtage
ccaacccagc
gactgccccea
gcatggccat
actccacaag
gtttggacca
gctgcatcat
gacaggccct
ccagcctgge
gtgactgtgg
tgaggccagg
cagctggttg
gagatagctce
gagaggctgt
ggggacccgg
atgcctttgg

atgtcatgtg

gtggetgetce
ggccatgegg
cteeccegeeg
gacgctgagt
agacgtgcett
gagtcatgte
gtggtaccag
ctaccgagga
gatcaggggg
ggaccttecag
tgccccaage
gcatcacgcet
gattgtggct
gacactagaa
ccttgtgggce
tgtectgeta
tgacagtgcc
tcagaattcce
catcttaggc
tgattctccc
ggaggcctce
ggaaaaggcc
ccectatgtece
cttcecagat
agcgcagtgt
gctgtgecge
tcagtgeccyg
gtgtatgcat
ggcccagect
gagctgtggg

tgggcaactyg

ctccacgegt
ctggecgetge
ctgccaaata
ggatccatgg
cagactggtt
ctggagcettce
cctgatggea
cgagtgcagg
ctecattgtcc
cgtcctgtca
tggcatgect
cacaggctta
gataattcag
gcggctctet
ctagaggcat
gacaacttcc
caactggtga
atctgttcecce
gttgcctcect
gggcacagct
acagacttcc
ctcctggaag
tctttgtgtg
gaatgcactg
gcatctgatg
cctcccacag
tctgacatca
gggcgctgtyg
gctgecgecac
cgcagcectg
cagtgccagt

15/17

agccccgeac
tctgggetcet
taggaggcac
agagccgggt
tacctgagge
tacaaaatag
cccgaatggt
gccaccccag
tgtccccaga
tttcteggat
ctgtgcccac
agcgagatgt
aggtcagaaa
tgctagacac
ggacccagca
tcecgetggeg
ctgtaacttc
ctgacttctc
cgattgccca
gtcectgtece
taccaggttt
gaatgggcag
gaaatatgtt
atcecctgetg
gaccctgttg
acgattgtga
gacttgggga
cctectatge
tttgcctceca
gtggtagcta

ggggtaggag

PCT/US2003/028751

ctgctgeece
gggactecctg
tgaggaagag
tgttcaggac
cctgaggatt
agatctaatc
cagcgagggce
ctectgggtg
gagaggctat
ccaagaccac
tcgggecagga
agtaacagag
gtaccctgac
gttcttecag
caacctgata
ccggacagac
cttctectggt
cggaggtgtg
tgaattgggc
aggtccagcece
gaacttcagc
ctgcctette
tgtggaccce
tgaccatttc
tcaaaactgc
tctgectgag
cggtgagcect
ccggecagtge
aacagccaac
catgccettgt

ccagcctcectg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

1860
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ttgggctcag
tgcagctggg
ggcactgcect
ctgggagcac
cactgccget

agctcectga

ggtgcecaget

agctgccaat
gcacagcaga
ccactgcecctg
ggaagcttge
ctctacctet
atggaacctc
taaagaacca
gatgctgggg
ctatctctge
aaaaaaaaaa
<210> 8

<211> 8

<212> PRT

<213>

<400> 8

tccaagatceg
tggacctgga
gtggtectgg
aggaatgtcg
gtgaagaggg
ccacaggcct
actggcaccyg
atagggcacc
tgacaggcac
ccaacccaca
cgetggtggt
gacctctgga
tgccccaaac
ccaggcgetg
aggggccgaa
tctgttgtaa

aaa

human

gctctecggag
cctgggcaat
cctggtgtge
aagaaaatgce
ctgggcacct
gctcctcage
tgcecegectg
ccaatcctgt
taagtctcag
gggccagcac
gcccteccagg
gatttggctg
actagagaag
ttaagcaata
gccggggcetyg

taaatgtgag

Pro Leu Lys Cys Gly Val Ser Asn

1

<210> 9
<211> 8
<212> PRT
<213>

<400> 9

5

mouse

Pro Leu Arg Cys Gly Val Ser Asn

1

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

10
21
DNA

<400> 10

5

human

aacagacctc acatctttet t

gtectggaag
gatgtggccece
atcggeccacc
cacggccatg
ccagactgca
ctcectgttgt
catcagcggce
cctectgaac
gggcctacca
ccaccaggtg
ccagctccac
cctecttete
caggagaaca
cctggggacg
gagtaggtgg

atcttggaaa
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ccaacgggac
agcctcettet
gatgccagce
gggtctgtga
tgacccagcet
tattggtcct
tctgccaget
gaccaggacc
aacccccacce
acctgcecctgg
cacccectge
aagctctaag
gacaatctgg
cactaaaata
cggaaggaca

aaaaaaaaaa

PCT/US2003/028751

acagttaaac
ggctctgect
cgtggatcte
cagcagcggyg
caaagcaacc
cgtactactt
taagggatcce
teccacagegg
cccaagaaag
cccaggagat
agcatctteg
actcaaagaa
tgtccagcecee
gctgcagegyg
tggacactgt

daaaaaaaaaa

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2820

2833

21
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<210>
<211>
<212>
<213>

<400>

11

24
DNA
human

11

aacagacctc acatetttet tett

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

<400>

12

22
DNA
human

12

aaggagccac gcaggcggga tt
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24

22
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