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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to gene expression profiles in inflammatory bowel disease pathogenesis. This discovery
finds use in the detection and diagnosis of inflammatory bowel disease.

BACKGROUND OF THE INVENTION

[0002] Inflammatory bowel disease (IBD), a chronic inflammatory disorder of the gastrointestinal tract suffered by approximately
one million patients in the United States, is made up of two major disease groups: ulcerative colitis (UC) and Crohn's Disease
(CD). In both forms of IBD, intestinal microbes may initiate the disease in genetically susceptible individuals. UC is often restricted
to the colon, while CD typically occurs in the ileum of the small intestine and in the colon. (Podolsky, D.K., N. Engl. J. Med.
347:417-429 (2002). Gene expression profiling of tissue from IBD patients has provided some insight into possible targets for
therapy and/or diagnosis (see, for example, Dieckgraefe, B.K. et al., Physiol. Genomics 4:1-11 (2000); Lawrance I.C. et al., Hum
Mol Genet. 10:445-456 (2001); Dooley T.P. et al., Inflamm. Bowel Dis. 10:1-14 (2004 ); and Uthoff S.M., Int J Oncol. 19:803-810
(2001)). Further investigations of gene dysregulation in patients experiencing inflammatory bowel disease include, or example,
Lawrance, |.C. et al., who disclosed distinctive gene expression profiles for several genes in UC and CD (Lawrance, I.C. et al.,
Human Mol. Genetics 10(5):445-456 (2001)). Uthoff, S.M.S. et al. disclosed the identification of candidate genes for UC and CD
using micro array analysis (Uthoff, S.M.S. et al., Int'l. J. Oncology 19:803-810 (2001). Dooley, T.P. et al. disclosed correlation of
gene expression in IBD with drug treatment for the disorder (Dooley, T.P. et al., Inflamm. Bowel Dis. 10(1):1-14 (2004).

[0003] US 5,368,854 describes the use of IL-10 to treat inflammatory bowel disease. WO 00/77026 and WO 00/61629 describe
various human secreted proteins.

[0004] There is a need for the identification of additional biological markers of inflammatory bowel disease for use in diagnosis of
this chronic disease. The present disclosure fills that need.

SUMMARY OF THE INVENTION

[0005] Disclosed herein is the unique finding that members of the LY6 superfamily of genes are upregulated on the surface of
intestinal epithelial cells (IEC) in models of murine colitis and in intestinal tissue of human patients experiencing IBD, which genes
are not expressed on healthy IEC. The majority of LY6 family members are GPl-anchored cell surface glycoproteins with broad
distribution on cells of hematopoietic origin, and more limited expression on non-hematopoietic cells. Though widely used as
markers of differentiation of immune cells (Sunderkotter, C. et al., J. Immunol. 172:4410-4417 (2004)), the functions that the LY6
family possesses have been difficult to elucidate (Shevach, E.M. and P.E. Korty, Immunol. Today 10:195-200 (1989 )). Reports
have shown that LY6 molecules are involved in a diverse array of functions including T cell activation (Zhang, Z.X et al., Eur. J.
Immunol. 32:1584-1592 (2002) and Henderson, S.C. et al., J. Immunol. 168:118-126 (2002), olfaction (Chou, J.H. et al., Genetics
157:211-224 (2001) and cellular adhesion (Jaakkola, I. et al., J. Immunol. 170:1283-1290 (2003)).

[0006] In the broadest sense, disclosed is a method of detecting increased expression of genes of the human LY6 gene family in
intestinal tissue in intestinal tissue from a first mammal experiencing an intestinal disorder relative to a control mammal. In a more
directed sense, the method is expected to be applicable to the diagnosis of disorders related to intestinal disorders associated
with human LY6H, LYPD1, LYPD3, and LYPD5 expression, which disorders include without limitation inflammatory bowel disease
(IBD), such as ulcerative colitis (UC) and Crohn's Disease (CD). In one embodiment, the method of the invention is useful to
detect responders and nonrespnders of IBD therapeutic treatment. In one embodiment, the IBD is ulcerative colitis (UC). In one
embodiment, the IBD is Crohn's Disease (CD). In one embodiment, the intestinal tissue is colon tissue. In one embodiment, the
colon tissue is sigmoid colon. In one embodiment, LY6H, LYPD1, LYPD3 and/or LYPD5 gene expression is increased in intestinal
tissue (such as colon tissue) in an IBD, UC or CD mammal relative to normal intestinal (such as normal colon tissue) of a mammal
not experiencing IBD, CD or UC. In an embodiment, the LY6H gene comprises the nucleic acid of SEQ ID NO:1 and encodes the
LY6H polypeptide comprising SEQ ID NO:2. In an embodiment, the LYPD1 gene comprises the nucleic acid of SEQ ID NOS:3 or 4
and encodes the LYPD1 polypeptide comprising SEQ ID NO:5. In an embodiment, the LYPD3 gene comprises the nucleic acid of
SEQ ID NO:6 and encodes the LYPD3 polypeptide comprising SEQ ID NO:7. In an embodiment, the LYPD5 gene comprises the
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nucleic acid of SEQ ID NOS:8 or 9 and encodes the LYPD5 polypeptide comprising SEQ ID NO: 10.

[0007] In one embodiment, the method of the invention comprises obtaining a tissue sample from a test mammal suspected of
experiencing an intestinal disorder, contacting the tissue with a detectable agent that interacts with LY6H, LYPD1, LYPD3 and/or
LYPDS5 protein or with nucleic acid encoding LY6H, LYPD1, LYPD3 and/or LYPD5 and determining the level of LY6H, LYPD1,

LYPD3 and/or LYPDS5 expression relative to a control tissue. In one embodiment increased expression of LY6H, LYPD1, LYPD3

and/or LYPD5 relative to control is indicative of IBD in the test mammal. In one embodiment, increased expression of LY6H,
LYPD1, LYPD3 and/or LYPDS5 in test intestinal tissue relative to control intestinal tissue is indicative of UC in the test mammal. In
one embodiment, increased expression of LY8H, LYPD1, LYPD3 and/or LYPDS5 in test intestinal tissue relative to control intestinal

tissue is indicative of CD in the test mammal. In one embodiment the tissue or cells from the test and control mammal are from the
colon.

[0008] In one embodiment, LY6H, LYPD1, LYPD3 and/or LYPD5 expression is determine by detection of gene expression, such
as by detection of mMRNA encoding LY6H, LYPD1, LYPD3 and/or LYPD5 in a tissue sample or cells. In an embodiment, a control
sample is a sample of tissue or cells of the same tissue or cell type obtained from a mammal known not to be experiencing a
gastrointestinal disorder, such as IBD, UC or CD. In an emobiment, a control sample is a universal standard comprising RNA from
several normal tissues or from multiple cell lines. In microarray analysis, such universal standards are useful for monitoring and
controlling intra- and inter-experimental variation. In one embodiment, a universal standard (or Universal Reference RNA (URR) is
prepared as provided in Novoradovskaya, N. et al., (2004) BMC Genomics 5:20. In one embodiment, for use as a control in
microarray analysis of mouse RNA, the URR is a Universal Mouse Reference RNA from Stratagene® (catalog #740100,
Stratagene®, La Jolla, CA). In one embodiment, for use as a control in microarray analysis of human RNA, the URR is a Universal
Human Reference RNA from Stratagene® (catalog #740000). In one embodiment, for use as a control in microarray analysis of
rat RNA, the URR is a Universal Rat Reference RNA from Stratagene® (catalog #740200). In one embodiment, where the RNA is
mouse RNA, the cell lines from which total RNA is extracted comprise cell lines derived from embryo, embryo fibroblast, kidney,
liver hepatocyte, lung alveolar macrophage, B-lymphocyte, T-lymphocyte (thymus), mammary gland, muscle myoblast, skin, and
testis. In one embodiment, where the RNA is human RNA, the cell lines from which total RNA is extracted comprise cell lines
derived from mammary gland adenocarcinoma, liver hepatoblastoma, cervix adenocarcinoma, embryonal carcinoma or testis,
brain glioblastoma, melanoma, liposarcoma, histiocytic lymphoma (macrophage, histocyte), T lymphoblast lymphoblastic leukemia,
B lymphocyte plasmacytoma melanoma. In one embodiment where the RNA is rat RNA, the cell lines from which total RNA is
extracted comprise cell lines derived from blood basophilic leukemia, blood T-lymphocyte lymphoma, blood B-lymphoblast
hybridoma, brain glioma, embryo yolk sac carcinoma, embryo normal fibroblast, normal kidney, liver hepatoma, lung normal
alveolar macrophage, lung normal alveolar type ll, mammary gland adenocarcinoma, muscle myoblast, normal skin, and testis
leydig cell tumor.

[0009] In one aspect, disclosed is an article of manufacture comprising a container and a composition of matter contained within
the container, wherein the composition of matter comprises a nucleic acid encoding LY6H, LYPD1, LYPD3 and/or LYPD5 or their
complements, and/or an anti- LY6H, LYPD1, LYPD3 and/or LYPD5 antibody or antibodies, or anti- LY6H-, LYPD1-, LYPD3-

and/or LYPD5-binding fragment thereof, wherein the nucleic acids and/or antiobodies are detectable. In one embodiment, the
composition of matter comprises detecting agents for detecting nucleic acid binding, such as without limitation LY6H-, LYPD1-,
LYPD3- and/or LYPD5-encoding nucleic acids or their complements, to LY6H, LYPD1, LYPD3 and/or LYPD5 nucleic acid in a

tissue sample of a test mammal suspected of experiencing an intestinal disorder. In one embodiment, the compositions of matter
comprises detecting agents for detecting antibody binding to, for example, LY6H, LYPD 1, LYPD3 and/or LYPD5 in a tissue
sample of a test mammal suspected of experiencing an intestinal disorder. In one embodiment, the antibody of the composition is
detectably labeled. In one embodiment, the antibody of the composition is detectable by a second antibody, which second
antibody is detectable or detectably labeled. The article may further optionally comprise a label affixed to the container, or a
package insert included with the container, that refers to the use the LY6H, LYPD1, LYPD3 and/or LYPD5 nucleic acid or its

complement and/or the anti-LY6H, anti-LYPD1, anti-LYPD3 and/or anti-LYPD5 antibody or LY6H, LYPD1, LYPD3 and/or LYPD5

binding fragment thereof in the detection of increased expression of LY6H, LYPD1, LYPD3 and/or LYPDS5 in intestinal tissue,
including without limitation, colon tissue. In an embodiment, the intestinal disorder is IBD. In an embodiment the intestinal disorder
is UC or CD. In an embodiment the LYPD1 polypeptide and the anti-LYPD1 antibody is an antibody as disclosed in US7,157,558
and US7,144,990, respectively.

[0010] In one aspect, disclosed is a method of diagnosing the presence of an intestinal disorder in a mammal, comprising
detecting the level of expression of a gene encoding LY6H, LYPD1, LYPD3 and/or LYPDS5 polypeptide (a) in a test sample of
tissue or cells obtained from said mammal, and (b) in a control sample of known normal cells from a mammal not experiencing an
intestinal disorder of the same tissue origin or type, wherein a higher level of expression of the LY6H, LYPD1, LYPD3 and/or
LYPD5 polypeptide in the test sample, as compared to the control sample, is indicative of the presence of an intestinal disorder in
the mammal from which the test sample was obtained. In an embodiment, the intestinal disorder in IBD. In an emobiment, the IBD
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is UC. In an embodiment, the IBD is CD. In an embodiment, the detecting is by contacting an antibody to LY6H, LYPD1, LYPD3
and/or LYPD5 polypeptide, or binding fragment of the antibody, with the test and control samples and determining the relative
amount of antibody-polypeptide complex formation. A higher level of antibody-polypeptide complex formation in the test sample
relative of the control sample is indicative of intestinal disorder, such as IBD, UC or CD, in the test mammal. The antibody of the
invention is detectably labeled or, alternatively, the antibody is detected by subsequent binding of a second antibody which is
detectable.

[0011] In yet a further embodiment, disclosed is a method of diagnosing the presence of an intestinal disorder in a mammal,
comprising (a) contacting a test sample comprising tissue or cells obtained from the test mammal with an oligonucleotide that
hybridizes at high stringency to LY6H, LYPD1, LYPD3 and/or LYPD5 nucleic acid (or its complement) or an antibody that binds
specifically to LY6H, LYPD1, LYPD3 and/or LYPD5 polypeptide and (b) detecting the formation of a complex between the
oligonucleotide or antibody and the LY6H, LYPD1, LYPD3 and/or LYPD5 nucleic acid (or its completment) or LY6H, LYPD1,
LYPD3 and/or LYPD5 polypeptide, respectively, in the test sample, wherein the formation of more of such complex in the test
sample relative to a control sample is indicative of the presence of an intestinal disorder (such as IBD, UC or CD) in the test
mammal. In one embodiment, the intestinal disorder is IBD. In one embodiment, the disorder is UC. In one embodiment the
disorder is CD. In one embodiment the tissue of the test and control mammals is colon tissue. Optionally, the LY6H, LYPD1,
LYPD3 and/or LYPD5 polypeptide binding antibody or LY6H, LYPD1, LYPD3 and/or LYPD5S gene hybridizng oligonucleotide
employed by the method of the invention is detecable, detectably labeled, attached to a solid support, or the like, and/or the test
sample of tissue or cells is obtained from an individual suspected of experiencing an intestinal disorder, wherein the disorder is
IBD, such as without limitation, UC or CD.

[0012] In yet a further embodiment, disclosed is the use of (a) a LY6H, LYPD1, LYPD3 and/or LYPD5 polypeptide, (b) a nucleic
acid encoding a LY6H, LYPD1, LYPD3 and/or LYPD5 polypeptide or a vector or host cell comprising the nucleic acid of (a), (c) an
anti-LY6H, LYPD1, LYPD3 and/or LYPD5 polypeptide antibody, or (d) a LY6H, LYPD1, LYPD3 and/or LYPDS5-binding
oligopeptide, in the preparation of a medicament useful for the diagnostic detection of an intestinal disorder, including without
limitation, IBD CD or UC, in an intestinal tissue of a mammal, including without limitation colon tissue.

[0013] In one aspect, the invention comprises a method of detecting a therapeutic drug response in a mammal treated with an
IBD therapeutic agent, wherein the method comprises determining LY6H, LYPD1, LYPD3 and/or LYPD5 expression in

gastrointestinal tissue of a test mammal relative to a control gastrointestinal tissue of a control mammal, where a higher level of
expression of LY8H, LYPD1, LYPD3 and/or LYPD5 in a test tissue relative to a control tissue indicates a disease state or
continuation of the disease state. A difference in LY8H, LYPD1, LYPD3 and/or LYPD5 expression in the test tissue that is not

significantly higher than normal control expression levels or are within a range of normal expression levels for LY6H, LYPD1,
LYPD3 and/or LYPD5 in a population of mammals indicates improvement or resolution of the intestinal disorder, which
improvement or resolution may be attributed to the therapeutic agent. In one embodiment, a therapeutic response is determined
when the levels of expression of LY6H, LYPD1, LYPD3 and/or LYPDS5 in gastrointestinal or colon tissues or cells of the mammal

treated with a therapeutic agent are different (expression is more similar to normal control, i.e., LY6H, LYPD1, LYPD3 and/or
LYPDS5 levels are lower than LY6H, LYPD1, LYPD3 and/or LYPD5 expression levels were in the mammal prior to treatment.

[0014] Yet further embodiments of the present invention will be evident to the skilled artisan upon a reading of the present
specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Figures 1A and 1B depict the nucleic acid sequence (SEQ ID NO:l) encoding human LY6H polypeptide and the amino acid
sequence of human LY6H polypeptide (SEQ ID NO:2).

Figures 2A and 2B depict nucleic acid sequences (SEQ ID NOS:3 and 4) encoding the human LYPD1 polypeptide and the
amino acid sequence of human LYPD1 polypeptide shown in Figure 2C (SEQ ID NO:5).

Figures 3A and 3B depict the nucleic acid sequence (SEQ ID NO:6) encoding human LYPD3 polypeptide and the amino acid
sequence of human LYPD3 polypeptide (SEQ ID NO:7).

Figures 4A and 4B depict nucleic acid sequences (SEQ ID NOS:8 and 9) encoding human LYPD5 polypeptide and the amino
acid sequence of human LYPDS5 polypeptide shown in Figure 4C (SEQ ID NO: 10).
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Figures 5A and 5B depict the nucleic acid sequence (SEQ ID NO: 11) encoding human LY6D polypeptide and the amino acid
sequence of human LY8D polypeptide (SEQ ID NO: 12).

Figures 6A and 6B depict the nucleic acid sequence (SEQ ID NO:13) encoding human LY6E polypeptide and the amino acid
sequence of human LYBE polypeptide (SEQ ID NO:14).

Figures 7A and 7B depict the nucleic acid sequence (SEQ ID NO: 15) encoding human LYPD2 polypeptide and the amino acid
sequence of human LYPD2 polypeptide (SEQ ID NO:186).

Figures 8A-8H depict sequences of GLG-1 (ESL-1) molecules: (A-B) Accession No. U64791, nucleic acid sequence (SEQ ID
NO:17) encoding human GLG-1 (ESL-1) polypeptide (SEQ ID NO:18); (C-D) Accession No. NM_012201, nucleic acid sequence
(SEQ ID NO:19) encoding human GLG-1 (ESL-1) polypeptide (SEQ ID NO:20); (E-F) Accession No. AK172806, nucleic acid
sequence (SEQ ID NO:21) encoding human GLG-1 (ESL-1) polypeptide (SEQ ID NO:22); and Accession No. AK131501, nucleic
acid sequence (SEQ ID NO:23) encoding human GLG-1 (ESL-1) polypeptide (SEQ ID NO:24).

Figures 9A and 9B depict the nucleic acid sequence (SEQ ID NO:25) encoding murine LYGA polypeptide and the amino acid
sequence of murine LYBA polypeptide (SEQ ID NO:26).

Figures 10A and 10B depict the nucleic acid sequence (SEQ ID NO:27) encoding murine LYSC polypeptide and the amino acid
sequence of murine LYSC polypeptide (SEQ ID NO:28).

Figures 11A and 11B depict the nucleic acid sequence (SEQ ID NO:29) encoding murine LY6D polypeptide and the amino acid
sequence of murine LY8D polypeptide (SEQ ID NO:30).

Figures 12A and 12B depict the nucleic acid sequence (SEQ ID NO:31) encoding murine LYGE polypeptide and the amino acid
sequence of murine LYBE polypeptide (SEQ ID NO:32).

Figures 13A and 13B depict the nucleic acid sequence (SEQ ID NO:33) encoding murine LYBF polypeptide and the amino acid
sequence of murine LYBF polypeptide (SEQ ID NO:34).

Figures 14A and 14B depict the nucleic acid sequence (SEQ ID NO:35) encoding murine LY®6I polypeptide and the amino acid
sequence of murine LY8I polypeptide (SEQ ID NO:36).

Figures 15A and 15B depict the nucleic acid sequence (SEQ ID NO:37) encoding murine LY6K polypeptide and the amino acid
sequence of murine LYBK polypeptide (SEQ ID NO:38).

Figures 16A and 16B depict the nucleic acid sequence (SEQ ID NO:45) encoding murine LYPD3 polypeptide and the amino acid
sequence of murine LYPD3 polypeptide (SEQ ID NO:46).

Figures 17A and 17B depict the nucleic acid sequence (SEQ ID NO:47) encoding murine LY6H polypeptide and the amino acid
sequence of murine LY6H polypeptide (SEQ ID NO:48).

Figures 18A and 18B depict the nucleic acid sequence (SEQ ID NO:49) encoding murine LYPD1 polypeptide and the amino acid
sequence of murine LYPD1 polypeptide (SEQ ID NO:50).

Figures 19A and 19B depict the nucleic acid sequence (SEQ ID NO:51) encoding murine LYPD2 polypeptide and the amino acid
sequence of murine LYPD2 polypeptide (SEQ ID NO:52).

Figures 20A and 20B depict the nucleic acid sequence (SEQ ID NO:53) encoding murine LY6g5c polypeptide and the amino
acid sequence of murine LY6g5c polypeptide (SEQ ID NO:54).

Figures 21A and 22B depict the nucleic acid sequence (SEQ ID NO:55) encoding murine LY8g6c polypeptide and the amino
acid sequence of murine LY6g6c¢ polypeptide (SEQ ID NO:56).

Figures 22A and 22B depict the nucleic acid sequence (SEQ ID NO:57) encoding murine SLURP2/LYNX1 polypeptide and the
amino acid sequence of murine SLURP2/LYNX1 polypeptide (SEQ ID NO:58).

Figure 23 shows that LY6 family members are upregulated in IEC in murine models of colitis. IEC in both the IL107 (Figure 23A)

and CD45RBH transfer colitis model (Figure 23B) were isolated by LCM and RNA was purified. Microarray analysis was
performed and analyzed as described in the Examples. Numbers represent the mean of the fold change compared to a universal
standard RNA of colitic mice over healthy mice. Numbers below the heatmap indicate the inflammation score of the individual
mouse.
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Figures 24A-24D show that surface expression of LY6 molecules is upregulated on IEC in the IL10-/- model of colitis. Wild type
(Figure 24A) or IL10 -/- mice (Figure 24B) were stained for surface expression of LYBA (green, with DAPI counterstain). Similarly,
wild type (Figure 24C) or IL10 -/- mice (Figure 24D) were stained for surface expression of LY6C.

Figures 25A-25] show that surface expression of LYBA and LYBC are upregulated in response to inflammatory cytokines,
particularly IFNy. YAMC cells were treated with the indicated cytokine for 15 hours and stained for surface expression of LY6C
(Figure 25A) and LYBA (Figure 25B). YAMC cells were cultured for 15 hours in the presence of increasing doses of IFNy and
analyzed by flow cytometry for expression of LYBC (Figure 25C) and LYBA (Figure 25D). IFNy stimulated YAMC cells were
collected at various time points, as indicated, and analyzed by flow cytometry for expression of LY6C (Figure 25E) and LY6A
(Figure 25F). IL-22 upregulated expression of both LYBC (Figure 25G) and LYBA (Figure 25H). Levels of both LYBA and LY6C
were upregulated in the murine IEC line, CMT93 in response to treatment with IFNy (Figure 25I).

Figures 26A-26E Lipid raft depletion results in an inhibition of LY6C-mediated chemokine production. Cholesterol depleted (dark
bars) or non-depleted (open bars) YAMC cells were incubated with plate-bound nati-KLH or anti-LY6C as indicated for 15 hours.
RNA was collected and expression levels of CXCL2, CXCL5, and CCL7 were determined (Figures 26A-26C). Surface levels of
LY6A (Figure 26D) and LY6C (Figure 26E) where decreased in response to cholesterol depletion.

Figures 27A-27D show that crosslinking of LYSC, but not LY6A, induces upregulation of surface expression of LY6A and LY6C.
YAMC cells were incubated for 24 hours on plates coated with anti-KLH control, anti-LY6A or anti-LY6C and analyzed by flow
cytometry for expression of LY6C (Figure 27A) or LY6A (Figure 27B). Cells were pretreated for 12 hours with 100 U/ml of IFNy
and similarly plated on antibody coated plates and analyzed for expression of LY6C (Figure 27C) or LYBA (Figure 27D).

Figures 28A-28C show that crosslinking LY6C, but not LYBA, induces secretion of chemokines. Figure 28A: YAMC cells were
preincubated or not, as indicated, with 100 U/ml of IFNy for 15 hours and cultured on plates coated with 10 pg/ml of anti-LY6A
(black bars) or anti-LY6C (hatched bars) or anti-KLH control (open bars). RNA was isolated at 24 (left), 48 (center) and 72 (right)

hours and analyzed for expression of CXCL5 or CCL7 (A). Data indicates mean + SD of the fold change (as determined by 2-DACH
method) compared to untreated, isotype crosslinked cells. Figure 28B: Supernatants were collected at 48 hours in cells
crosslinked, as above, with 1, 5 or 10 ug/ml (as indicated) of antibody and CXCL5 secretion into the supernatant was deterimined
by ELISA. *<0.05. Figure 28C: Levels of both CXCL5 and CXCL2 in response to LY6C crosslinking were diminished when LY6C
levels were knocked down with siRNA.

Figures 29A-29B show that IEC in colitis possess a similar chemokine gene expression pattern. I[EC in both the IL10+ (Figure
29A) and CD45RBM! transfer colitis model (Figure 29B) were isolated by LCM and RNA was purified. Microarray analysis was
performed and analyzed as described in the Examples. Numbers represent the mean of the fold change compared to the
universal standard RNA of colitic mice over healthy mice. Numbers below the heatmap indicate the inflammation score of the
individual mouse.

Figures 30A-30C show that expression of human LY6 family genes is upregulated in colon cells treated with cytokines. Human
Colo-205 cells were treated with the indicated cytokines, or combinations of cytokines, for 18 or 24 hours. The fold increase in
expression of human LY8H (Figure 30A), human LYPD3 (Figure 30B), and human LYPD5 (Figure 30C) are shown relative to
human {-actin control.

Figures 31A-31B show that patients with Crohn's Disease have elevated levels of LYPD1 (Figure 31 A) and LYPD5 (Figure 31B)
in the colon. Tissue samples from human IBD patients were obtained and LYPD1 and LYPD5 gene expression was determined.
Statistically significant increases in expression of LYPD1 and LYPD5 were observed in inflamed tissue of CD patients. A
statistically significant increase in expression of LYPD5 was also observed in inflamed tissue of UC patients. Y-axis values reflect
gene expression relative to a universal RNA standard.

Figures 32A and 32B shows (A) untransfected COS cells, and (B) COS cells transfected with GLG-1 (ESL-1) polypeptide and
stained with LYPD5-Fc protein.

Figure 33A depicts the structure of GLG-1 or ESL-1 and various fragments suitable for characterizing the binding of LYPD5 and
Figure 33B shows the results of a co-immunoprecipitation study characterizing the binding of LYPD5 and an LYPDS5 ligand.

Figure 34A depicts the structure of GLG-1 or ESL-1 and various fragments suitable for characterizing the binding of LYPD5 and
Figure 34B shows the results of a co-immunoprecipitation study characterizing the binding of LYPD5 and an LYPDS5 ligand.

Figure 35A depicts the structure of GLG-1 or ESL-1 and various fragments suitable for characterizing the binding of LYPD5 and
Figure 35B shows the results of a co-immunoprecipitation study characterizing the binding of LYPD5 and an LYPD5 ligand.

Figures 36A and 36B depict the nucleic acid sequence (SEQ ID NO: 68) encoding human integrin, beta 7, and the amino acid
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sequence of human integrin, beta 7 polypeptide (SEQ ID NO: 69).

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0016] "Inflammatory Bowel Disease" or "IBD" is used interchangeably herein to refer to diseases of the bowel that cause
inflammation and/or ulceration and includes without limitation Crohn's disease and ulcerative colitis.

[0017] "Crohn's disease (CD)" or "ulcerative colitis (UC)" are chronic inflammatory bowel diseases of unknown etiology. Crohn's
disease, unlike ulcerative colitis, can affect any part of the bowel. The most prominent feature Crohn's disease is the granular,
reddish-purple edmatous thickening of the bowel wall. With the development of inflammation, these granulomas often lose their
circumscribed borders and integrate with the surrounding tissue. Diarrhea and obstruction of the bowel are the predominant
clinical features. As with ulcerative colitis, the course of Crohn's disease may be continuous or relapsing, mild or severe, but
unlike ulcerative colitis, Crohn's disease is not curable by resection of the involved segment of bowel. Most patients with Crohn's
disease require surgery at some point, but subsequent relapse is common and continuous medical treatment is usual.

[0018] Crohn's disease may involve any part of the alimentary tract from the mouth to the anus, although typically it appears in
the ileocolic, small-intestinal or colonic-anorectal regions. Histopathologically, the disease manifests by discontinuous
granulomatomas, crypt abscesses, fissures and aphthous ulcers. The inflammatory infiltrate is mixed, consisting of lymphocytes
(both T and B cells), plasma cells, macrophages, and neutrophils. There is a disproportionate increase in IgM- and IgG-secreting
plasma cells, macrophages and neutrophils.

[0019] Anti-inflammatory drugs sulfasalazine and 5-aminosalisylic acid (5-ASA) are useful for treating mildly active colonic
Crohn's disease and is commonly perscribed to maintain remission of the disease. Metroidazole and ciprofloxacin are similar in
efficacy to sulfasalazine and appear to be particularly useful for treating perianal disease. In more severe cases, corticosteroids
are effective in treating active exacerbations and can even maintain remission. Azathioprine and 6-mercaptopurine have also
shown success in patients who require chronic administration of cortico steroids. It is also possible that these drugs may play a
role in the long-term prophylaxis. Unfortunately, there can be a very long delay (up to six months) before onset of action in some
patients.

[0020] Antidiarrheal drugs can also provide symptomatic relief in some patients. Nutritional therapy or elemental diet can improve
the nutritional status of patients and induce symtomatic improvement of acute disease, but it does not induce sustained clinical
remissions. Antibiotics are used in treating secondary small bowel bacterial overgrowth and in treatment of pyogenic
complications.

[0021] "Ulcerative colitis (UC)" afflicts the large intestine. The course of the disease may be continuous or relapsing, mild or
severe. The earliest lesion is an inflammatory infiltration with abscess formation at the base of the crypts of Lieberkihn.
Coalescence of these distended and ruptured crypts tends to separate the overlying mucosa from its blood supply, leading to
ulceration. Symptoms of the disease include cramping, lower abdominal pain, rectal bleeding, and frequent, loose discharges
consisting mainly of blood, pus and mucus with scanty fecal particles. A total colectomy may be required for acute, severe or
chronic, unremitting ulcerative colitis.

[0022] The clinical features of UC are highly variable, and the onset may be insidious or abrupt, and may include diarrhea,
tenesmus and relapsing rectal bleeding. With fulminant involvement of the entire colon, toxic megacolon, a life-threatening
emergency, may occur. Extraintestinal manifestations include arthritis, pyoderma gangrenoum, uveitis, and erythema nodosum.

[0023] Treatment for UC includes sulfasalazine and related salicylate-containing drugs for mild cases and corticosteroid drugs in
severe cases. Topical adminstration of either salicylates or corticosteroids is sometimes effective, particularly when the disease is
limited to the distal bowel, and is associated with decreased side effects compared with systemic use. Supportive measures such
as administration of iron and antidiarrheal agents are sometimes indicated. Azathioprine, 6-mercaptopurine and methotrexate are
sometimes also prescribed for use in refractory corticosteroid-dependent cases.



DK/EP 2436781 T3

[0024] As used herein, "LY6 gene family member" or "LY6 gene superfamily member" is used interchangeably herein to refer to
a gene having homology to members of the LY8 gene family, the majority of which gene family members are GPl-anchored cell
surface glycoproteins with broad distribution on cells of hematopoietic origin and more limited expression on non-hematopoietic
cells. Members of this gene family are used as markers of differentiation of immune cells (Sunderkotter, C. et al., J. Immunol.
172:4410-4417 (2004)). Genes of the LY6 family have been examined (Shevach, E.M. and P.E. Korty, Immunol. Today 10:195-

200 (1989)) and functions include T cell activation (Zhang, Z.X. et al., Eur. J. Immunol. 32:1584-1592 (2002) and Henderson, S.C.
et al., J. Immunol. 168:118-126 (2002), olfaction (Chou, J.H. et al., Genetics 157:211-224 (2001) and cellular adhesion (Jaakkola,
I. etal., J. Immunol. 170:1283-1290 (2003)). Members of the LY6 gene family include without limitation members of the mammalian
LY6 gene family, such as the LY6 family genes of mouse or human. As use here, "LY6 gene" refers to a LY6 gene family member

and "LY86 polypeptide" refers to the polypeptide encoded by a LY6 gene. Murine LY6 gene family members include, without
limitation, LYBA (M_010738, nucleic acid SEQ ID NO:25 which encodes polypeptide SEQ ID NO:26), LY6C (NM_010741, nucleic
acid SEQ ID NO:27 which encodes polypeptide SEQ ID NO:28), LY6D (NM_003695, nucleic acid SEQ ID NO:29 which encodes
polypeptide SEQ ID NO:30), LYBE (NM_002346, nucleic acid SEQ ID NO:31 which encodes polypeptide SEQ ID NO:32), LY6F
(NM_008530, nucleic acid SEQ ID NO:33 which encodes polypeptide SEQ ID NO:34), LY6l (NM_020498, nucleic acid SEQ ID
NO:35 which encodes polypeptide SEQ ID NO:36), and LY6K (NM_017527, nucleic acid SEQ ID NO:37 which encodes
polypeptide SEQ ID NO:38). Human LY6 gene family members include, without limitation, LY6H (NM_002347, nucleic acid SEQ ID
NO:1 which encodes polypeptide SEQ ID NO:2), LYPD1 (NM_144586, nucleic acid SEQ ID NOS:3 or 4 which encodes polypeptide
SEQ ID NO:5), LYPD3 (NM_014400, nucleic acid SEQ ID NO:6 which encodes polypeptide SEQ ID NO:7), LYPD5 (NM_182573,
nucleic acid SEQ ID NOS:8 or 9 which encodes polypeptide SEQ ID NO:10), LY6D (NM_003695, nucleic acid SEQ ID NO:11 which
encodes polypeptide SEQ ID NO:12), LYBE (NMNM_002346, nucleic acid SEQ ID NO:13 which encodes polypeptide SEQ ID
NO:14), LYPD2 (NM_205545, nucleic acid SEQ ID NO: 15 which encodes polypeptide SEQ ID NO: 16). In embodiments, the
polynucleotide of each LY6 gene family member disclosed herein comprises at least 15, at least 25, at least, at least 50, at least
100, at least 250, at least 500, at least 750, at least 1000, at least 1250, at least 1500, at least 1750, at least 2000, or at least
2040 contiguous nucleotides of SEQ ID NOs:1, 3, 4, 6, 8,9, 11, 13, 15, 25, 27, 29, 31, 33, 35, 37, 45, 47, 49, 51, 53, 55, or 57, or
the LY6 gene family member polynucleotide comprises SEQ ID NOS:1, 3, 4, 6, 8, 9, 11, 13, 15, 25, 27, 29, 31, 33, 35, 37, 45, 47,
49, 51, 53, 55, or 57. In one embodiment, a polynucleotide that binds a LY6 gene family member polynucleotide (SEQ ID NOs:1,
3,4,6,8,9, 11,13, 15, 25, 27, 29, 31, 33, 35, 37, 45, 47, 49, 51, 53, 55, or 57), or fragment thereof, has at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 99% or 100% sequence identity with the LY6 polypeptide or
fragment thereof. In one embodiment, the LY8 gene family member polypeptide comprises at least 10, at least 25, at least 50, at
least 75, at least 100, at least 125, at least 150, at least 175, at least 200, at least 225, at least 250, at least 275, at least 300, or
at least 325, at least contiguous amino acids of SEQ ID NOs:2, 5, 7, 10, 12, 14, 26, 28, 30, 32, 34, 36, 38, 46, 48, 50, 52, 54, 56,
or 58, or the LY6 gene family polypeptide comprises SEQ ID NOs:2, 5, 7, 10, 12, 14, 26, 28, 30, 32, 34, 36, 38, 46, 48, 50, 52,
54, 56, or 58).

[0025] A "native sequence polypeptide" of any of the LY6 gene family members comprises a polypeptide having the same amino
acid sequence as the corresponding LY6 gene family member polypeptide derived from nature. Such native sequence LY6
polypeptides can be isolated from nature or can be produced by recombinant or synthetic means. The term "native sequence LY6
polypeptide" specifically encompasses naturally-occurring truncated or secreted forms of the specific LY6 polypeptide (e.g., an
extracellular domain sequence), naturally-occurring variant forms (e.g., alternatively spliced forms) and naturally-occurring allelic
variants of the polypeptide. In one specific aspect, the native sequence LY6 polypeptides disclosed herein are mature or full-
length native sequence polypeptides corresponding to the sequences in Figures 1-7 and SEQ ID NOs:2, 5, 7, 10, 12, 14, 26, 28,
30, 32, 34, 36, 38, 46, 48, 50, 52, 54, 56, or 58.

[0026] As used herein, a "LY6 polypeptide variant" means a LY6 polypeptide, preferably biologically active forms thereof, as
defined herein, having at least about 80% amino acid sequence identity with a full-length native sequence LY6 polypeptide
sequence, as disclosed herein, and variant forms thereof lacking the signal peptide, an extracellular domain, or any other
fragment of a full length native sequence LY6 polypeptide such as those referenced herein. Such variant polypeptides include,
for instance, polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or C-terminus of the full-
length native amino acid sequence. In a specific aspect, such variant polypeptides will have at least about 80% amino acid
sequence identity, alternatively at least about 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% amino acid sequence identity, to a full-length native sequence LY6 polypeptide sequence
polypeptide, as disclosed herein, and variant forms thereof lacking a signal peptide, an extracellular domain, or any other
fragment of a full length native sequence LY®6 polypeptide such as those disclosed herein.

[0027] "Percent (%) amino acid sequence identity" with respect to a LY6 polypeptide sequence identified herein is defined as the
percentage of amino acid residues in a candidate sequence that are identical with the amino acid residues in the specific LY6
polypeptide sequence, after aligning the sequences and introducing gaps, if necessary, to achieve the maximum percent
sequence identity, and not considering any conservative substitutions as part of the sequence identity. Alignment for purposes of
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determining percent amino acid sequence identity can be achieved in various ways that are within the skill in the art, for instance,
using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. Those skilled in
the art can determine appropriate parameters for measuring alignment, including any algorithms needed to achieve maximal
alignment over the full length of the sequences being compared. For purposes herein, however, % amino acid sequence identity
values are generated using the sequence comparison computer program ALIGN-2, wherein the complete source code for the
ALIGN-2 program is provided in Table 1 below. The ALIGN-2 sequence comparison computer program was authored by
Genentech, Inc. and the source code shown in Table 1 below has been filed with user documentation in the U.S. Copyright Office,
Washington D.C., 20559, where it is registered under U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is
publicly available through Genentech, Inc., South San Francisco, California or may be compiled from the source code provided in
Table 1 below. The ALIGN-2 program should be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All
sequence comparison parameters are set by the ALIGN-2 program and do not vary.

[0028] As used herein "LY®6 variant polynucleotide" or "LY®6 variant nucleic acid sequence," or "LY6 gene" refers to a nucleic acid
molecule which encodes a LY6 gene family member polypeptide, preferably biologically active forms thereof, as defined herein,
and which have at least about 80% nucleic acid sequence identity with a nucleotide acid sequence encoding a full-length native
sequence LY6 polypeptide sequence identified herein, or any other fragment of the respective full-length LY6 polypeptide
sequence as identified herein (such as those encoded by a nucleic acid that represents only a portion of the complete coding
sequence for a full-length LY6 polypeptide). Ordinarily, such variant polynucleotides will have at least about 80% nucleic acid
sequence identity, alternatively at least about 81 %, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% nucleic acid sequence identity with a nucleic acid sequence encoding the respective full-length
native sequence LY6 polypeptide sequence or any other fragment of the respective full-length LY6 polypeptide sequence
identified herein. Such variant polynucleotides do not encompass the native nucleotide sequence.

[0029] Ordinarily, such variant polynucleotides vary at least about 50 nucleotides in length from the native sequence
polypeptide, alternatively the variance can be at least about 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125,
130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300,
310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450, 460, 470, 480, 490, 500, 510, 520, 530, 540, 550,
560, 570, 580, 590, 600, 610, 620, 630, 640, 650, 660, 670, 680, 690, 700, 710, 720, 730, 740, 750, 760, 770, 780, 790, 800,
810, 820, 830, 840, 850, 860, 870, 880, 890, 900, 910, 920, 930, 940, 950, 960, 970, 980, 990, or 1000 nucleotides in length,
wherein in this context the term "about" means the referenced nucleotide sequence length plus or minus 10% of that referenced
length.

[0030] "Percent (%) nucleic acid sequence identity" with respect to a LY6 gene polypeptide-encoding nucleic acid sequences
identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the nucleotides in the
LY6 gene nucleic acid sequence of interest, respectively, after aligning the sequences and introducing gaps, if necessary, to
achieve the maximum percent sequence identity. Alignment for purposes of determining percent nucleic acid sequence identity
can be achieved in various ways that are within the skill in the art, for instance, using publicly available computer software such as
BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. For purposes herein, however, % nucleic acid sequence identity
values are generated using the sequence comparison computer program ALIGN-2, wherein the complete source code for the
ALIGN-2 program is provided in Table 1 below The ALIGN-2 sequence comparison computer program was authored by
Genentech, Inc. and the source code shown in Table 1 below has been filed with user documentation in the U.S. Copyright Office,
Washington D.C., 20559, where it is registered under U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is
publicly available through Genentech, Inc., South San Francisco, California or may be compiled from the source code provided in
Table 1 below. The ALIGN-2 program should be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All
sequence comparison parameters are set by the ALIGN-2 program and do not vary.

[0031] In situations where ALIGN-2 is employed for nucleic acid sequence comparisons, the % nucleic acid sequence identity of
a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which can alternatively be phrased as a
given nucleic acid sequence C that has or comprises a certain % nucleic acid sequence identity to, with, or against a given
nucleic acid sequence D) is calculated as follows:

100 times the fraction W/Z

where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 in that
program=s alignment of C and D, and where Z is the total number of nucleotides in D. It will be appreciated that where the length
of nucleic acid sequence C is not equal to the length of nucleic acid sequence D, the % nucleic acid sequence identity of C to D
will not equal the % nucleic acid sequence identity of D to C. As examples of % nucleic acid sequence identity calculations, Tables
4 and 5, demonstrate how to calculate the % nucleic acid sequence identity of the nucleic acid sequence designated "Comparison



DK/EP 2436781 T3

DNA" to the nucleic acid sequence designated "REF-DNA", wherein "REF-DNA" represents a hypothetical LY8 gene-encoding
nucleic acid sequence of interest, "Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule against
which the "REF-DNA" nucleic acid molecule of interest is being compared, and "N', "L" and "V" each represent different
hypothetical nucleotides. Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are
obtained as described in the immediately preceding paragraph using the ALIGN-2 computer program.

[0032] In other embodiments, LY6 gene variant polynucleotides are nucleic acid molecules that encode LY6 polypeptide,
respectively, and which are capable of hybridizng, preferably under stringent hybridization and wash conditions, to nucleotide
sequences encoding a full-length LY6 polypeptide, respectively, as disclosed herein. Such variant polypeptides may be those that
are encoded by such variant polynucleotides.

[0033] ‘Isolated", when used to describe the various LY6 polypeptides disclosed herein, means polypeptide that has been
identified and separated and/or recovered from a component of its natural environment. Contaminant components of its natural
environment are materials that would typically interfere with diagnostic or therapeutic uses for the polypeptide, and may include
enzymes, hormones, and other proteinaceous or non-proteinaceous solutes. In preferred embodiments, such polypeptides will be
purified (1) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence by use of a spinning
cup sequenator, or (2) to homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or,
preferably, silver stain. Such isolated polypeptides includes the corresponding polypeptides in situ within recombinant cells, since
at least one component of the LY6 polypeptide from its natural environment will not be present. Ordinarily, however, such isolated
polypeptides will be prepared by at least one purification step.

[0034] An "isolated" LY8 polypeptide-encoding nucleic acid is a nucleic acid molecule that is identified and separated from at
least one contaminant nucleic acid molecule with which it is ordinarily associated in the natural source of the polypeptide-
encoding nucleic acid. Any of the above such isolated nucleic acid molecule is other than in the form or setting in which it is found
in nature. Any such nucleic acid molecules therefore are distinguished from the specific polypeptide-encoding nucleic acid
molecule as it exists in natural cells.

[0035] The term "control sequences" refers to DNA sequences necessary for the expression of an operably linked coding
sequence in a particular host organism. The control sequences that are suitable for prokaryotes, for example, include a promoter,
optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are known to utilize promoters, polyadenylation
signals, and enhancers.

[0036] Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic acid sequence. For
example, DNA for a presequence or secretory leader is operably linked to DNA for a polypeptide if it is expressed as a preprotein
that participates in the secretion of the polypeptide; a promoter or enhancer is operably linked to a coding sequence if it affects
the transcription of the sequence; or a ribosome binding site is operably linked to a coding sequence if it is positioned so as to
facilitate translation. Generally, "operably linked" means that the DNA sequences being linked are contiguous, and, in the case of
a secretory leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is accomplished
by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in
accordance with conventional practice.

[0037] As used herein "expression" as applied to gene expression, refers to transcription of a gene encoding a protein to
produce mRNA as well as translation of the mRNA to produce the protein encoded by the gene. Thus, increased or decreased
expression refers to increased or decreased transcription of a gene and/or increased or decreased translation of mMRNA resulting
from transcription.

[0038] "Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and generally is an
empirical calculation dependent upon probe length, washing temperature, and salt concentration. In general, longer probes
require higher temperatures for proper annealing, while shorter probes need lower temperatures. Hybridization generally depends
on the ability of denatured DNA to reanneal when complementary strands are present in an environment below their melting
temperature. The higher the degree of desired homology between the probe and hybridizable sequence, the higher the relative
temperature which can be used. As a result, it follows that higher relative temperatures would tend to make the reaction
conditions more stringent, while lower temperatures less so. For additional details and explanation of stringency of hybridization
reactions, see Ausubel et al., Current Protocols in Molecular Biology, Wiley Interscience Publishers, (1995).

[0039] "Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those that: (1) employ low
ionic strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 M sodium citrate/0.1% sodium
dodecyl sulfate at 50EC; (2) employ during hybridization a denaturing agent, such as formamide, for example, 50% (v/v)
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formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with
750 mM sodium chloride, 75 mM sodium citrate at 42EC; or (3) overnight hybridization in a solution that employs 50% formamide,
5 x 8SC (0.75 M NaCl, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt=s
solution, sonicated salmon sperm DNA (50 ug/ml), 0.1% SDS, and 10% dextran sulfate at 42EC, with a 10 minute wash at 42EC in
0.2 x SSC (sodium chloride/sodium citrate) followed by a 10 minute high-stringency wash consisting of 0.1 x SSC containing EDTA
at 55EC.

[0040] "Moderately stringent conditions” may be identified as described by Sambrook et al., Molecular Cloning: A Laboratory
Manual, New York: Cold Spring Harbor Press, 1989, and include the use of washing solution and hybridization conditions (e.g.,
temperature, ionic strength and %SDS) less stringent that those described above. An example of moderately stringent conditions
is overnight incubation at 37EC in a solution comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM
sodium phosphate (pH 7.6), 5 x Denhardt=s solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA,
followed by washing the filters in 1 x SSC at about 37-50EC. The ordinarily skilled artisan will recognize how to adjust the
temperature, ionic strength, efc. as necessary to accommodate factors such as probe length and the like.

[0041] The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising an LY6 polypeptide, or LY6
polypeptide binding agent fused to a "tag polypeptide". The tag polypeptide has enough residues to provide an epitope against
which an antibody can be made, yet is short enough such that it does not interfere with the activity of the polypeptide to which it is
fused. The tag polypeptide preferably also is sufficiently unique so that such antibody does not substantially cross-react with
other epitopes. Suitable tag polypeptides generally have at least six amino acid residues and usually between about 8 and 50
amino acid residues (preferably, between about 10 and 20 amino acid residues).

[0042] "Active" or "activity" for the purposes herein refers to form(s) of polypeptides which retain a biological and/or an
immunological activity of native or naturally-occurring polypeptide, wherein "biological" activity refers to a biological function
(either inhibitory or stimulatory) caused by a native or naturally-occurring polypeptide other than the ability to induce the
production of an antibody against an antigenic epitope possessed by a native or naturally-occurring polypeptide, and an
"immunological” activity refers to the ability to induce the production of an antibody against an antigenic epitope possessed by a
native or naturally-occurring polypeptide. An active polypeptide, as used herein, is an antigen that is differentially expressed,
either from a qualitative or quantitative perspective, in IBD tissue, relative to its expression on similar tissue that is not afflicted
with IBD.

[0043] The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully blocks, inhibits, or
neutralizes a biological activity of a native polypeptide disclosed herein. Suitable antagonist molecules specifically include
antagonist antibodies or antibody fragments, fragments or amino acid sequence variants of native polypeptides, peptides,
antisense oligonucleotides, small organic molecules, etc. Methods for identifying antagonists may comprise contacting such a
polypeptide, including a cell expressing it, with a candidate agonist or antagonist molecule and measuring a detectable change in
one or more biological activities normally associated with such polypeptide.

[0044] "Treating" or "treatment” or "alleviation" refers to both therapeutic treatment and prophylactic or preventative measures,
wherein the object is to prevent or slow down (lessen) the progression of a disease. Treatment may also refer the modification of
the progression of an IBD.

[0045] "Diagnosing” refers to the process of identifying or determining the distinguishing characteristics of a disease including
without limitation IBD, UC and/or Crohn's Disease. The process of diagnosing is sometimes also expressed as staging or disease
classification based on severity or disease progression as well as on location (such as, for example, location within or along the
gastrointestinal tract at which inflammation and/or altered gene expression is found).

[0046] Subjects in need of diagnosis include those already experiencing with aberrant LY8 expression as well as those prone to
having or those in whom aberrant LY6 expression is to be prevented. Accordingly, an aspect of the invention is the detection of a
therapeutic drug response in a mammal treated with a therapeutic agent for the treatment of IBD, wherein the method comprises
determining Ih LY6 expression in gastrointestinal tissue of a test mammal relative to a control and determining that the LY6
expression levels are within not significantly different from normal control expression levels. In one embodiment, a therapeutic
response is determined when the levels of expression of LY6 of the mammal treated with a therapeutic agent are different
(expression is more similar to normal control, i.e., LY6 expression levels are lower than LY6 expression levels were in the mammal
prior to treatment).

[0047] The above parameters for assessing successful treatment and improvement in the disease are readily measurable by
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routine procedures familiar to a physician. For IBD therapy, efficacy can be measured, for example, by assessing the time to
disease progression (TTP) and/or determining the response rate (RR). Biopsies may be taken to assess gene expression and
observe histopathology of gastrointestinal tissue from the patient. The invention described herein relating to the process of
prognosing and/or diagnosing involves the determination and evaluation of LY6 gene expression upregulation.

[0048] "Mammal" or "mammalian subject" for purposes of the treatment of, alleviating the symptoms of or diagnosis of a IBD
refers to any animal classified as a mammal, including humans, domestic and farm animals, and zoo, sports, or pet animals, such
as dogs, cats, cattle, horses, sheep, pigs, goats, rabbits, ferrets, etc. Preferably, the mammal is human.

[0049] Administration "in combination with" one or more further therapeutic agents includes simultaneous (concurrent) and
consecutive administration in any order.

[0050] "Carriers" as used herein include pharmaceutically acceptable carriers, excipients, or stabilizers which are nontoxic to the
cell or mammal being exposed thereto at the dosages and concentrations employed. Often the physiologically acceptable carrier
is an aqueous pH buffered solution. Examples of physiologically acceptable carriers include buffers such as phosphate, citrate,
and other organic acids; antioxidants including ascorbic acid; low molecular weight (less than about 10 residues) polypeptide;
proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-forming
counterions such as sodium; and/or nonionic surfactants such as TWEEN?, polyethylene glycol (PEG), and PLURONICS?.

[0051] By "solid phase" or "solid support" is meant a non-aqueous matrix to which a polypeptide, nucleic acid, antibody or LY6
binding agent can adhere or attach. Examples of solid phases encompassed herein include those formed partially or entirely of
glass (e.g., controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and silicones.
In certain embodiments, depending on the context, the solid phase can comprise the well of an assay plate; in others it is a
purification column (e.g., an affinity chromatography column). This term also includes a discontinuous solid phase of discrete
particles, such as those described in U.S. Patent No. 4,275,149.

[0052] A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant which is useful for
delivery of a drug to a mammal. The components of the liposome are commonly arranged in a bilayer formation, similar to the lipid
arrangement of biological membranes.

[0053] A "small molecule" or "small organic molecule" is defined herein to have a molecular weight below about 500 Daltons.

[0054] An "effective amount" of an antagonist agent is an amount sufficient to bring about a physiological effect, such as without
limitation to inhibit, partially or entirely, function of gene or its encoded protein. An "effective amount" may be determined
empirically and in a routine manner, in relation to this purpose.

[0055] The term "therapeutically effective amount" refers to an antagonist or other drug effective to "treat" a disease or disorder
in a subject or mammal. In the case of IBD, the therapeutically effective amount of the drug will restore aberrant LY6 expression to
normal physiological levels; reduce gastrointestinal inflammation; reduce the number of gastrointestinal lesions; and/or relieve to
some extent one or more of the symptoms associated with IBD, UC and/or CD. See the definition herein of "treating”.

[0056] A "growth inhibitory amount" of an antagonist is an amount capable of inhibiting the growth of a cell, especially tumor,
e.g., cancer cell, either in vitro or in vivo. For purposes of inhibiting neoplastic cell growth, such an amount may be determined
empirically and in a routine manner.

[0057] A "cytotoxic amount" of an antagonist is an amount capable of causing the destruction of a cell, especially a proliferating
cell, e.g., cancer cell, either in vitro or in vivo. For purposes of inhibiting neoplastic cell growth may be determined empirically and
in a routine manner.

[0058] The term "antibody" is used in the broadest sense and specifically covers, for example, anti- LY6 monoclonal antibodies
(including antagonist and neutralizing antibodies), anti- LY6 antibody compositions with polyepitopic specificity, polyclonal
antibodies, single chain anti- LY6 antibodies, multispecific antibodies (e.g., bispecific) and antigen binding fragments (see below)
of all of the above enumerated antibodies as long as they exhibit the desired biological or immunological activity. The term
"immunoglobulin” (lg) is used interchangeably with antibody herein.

[0059] An "isolated" antibody is one which has been identified and separated and/or recovered from a component of its natural
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environment. Contaminant components of its natural environment are materials which would interfere with diagnostic or
therapeutic uses for the antibody, and may include enzymes, hormones, and other proteinaceous or nonproteinaceous solutes. In
preferred embodiments, the antibody will be purified (1) to greater than 95% by weight of antibody as determined by the Lowry
method, and most preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or
internal amino acid sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or
nonreducing conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within
recombinant cells since at least one component of the antibody's natural environment will not be present. Ordinarily, however,
isolated antibody will be prepared by at least one purification step.

[0060] The basic 4-chain antibody unit is a heterotetrameric glycoprotein composed of two identical light (L) chains and two
identical heavy (H) chains (an IgM antibody consists of 5 of the basic heterotetramer unit along with an additional polypeptide
called J chain, and therefore contain 10 antigen binding sites, while secreted IgA antibodies can polymerize to form polyvalent
assemblages comprising 2-5 of the basic 4-chain units along with J chain). In the case of IgGs, the 4-chain unit is generally about
150,000 daltons. Each L chain is linked to an H chain by one covalent disulfide bond, while the two H chains are linked to each
other by one or more disulfide bonds depending on the H chain isotype. Each H and L chain also has regularly spaced intrachain
disulfide bridges. Each H chain has at the N-terminus, a variable domain (VR) followed by three constant domains (CH) for each of
the a and y chains and four CH domains for p and ¢ isotypes. Each L chain has at the N-terminus, a variable domain (V) followed
by a constant domain (C|) at its other end. The V|_is aligned with the VR and the C|_ is aligned with the first constant dmain of the
heavy chain (CH1). Particular amino acid residues are believed to form an interface between the light chain and heavy chain
variable domains. The pairing of a VH and V|_ together forms a single antigen-binding site. For the structure and properties of the

different classes of antibodies, see, e.g., Basic and Clinical Immunology, 8th edition, Daniel P. Stites, Abba |. Terr and Tristram G.
Parslow (eds.), Appleton & Lange, Norwalk, CT, 1994, page 71 and Chapter 6.

[0061] The L chain from any vertebrate species can be assigned to one of two clearly distinct types, called kappa and lambda,
based on the amino acid sequences of their constant domains. Depending on the amino acid sequence of the constant domain of
their heavy chains (CH), immunoglobulins can be assigned to different classes or isotypes. There are five classes of
immunoglobulins: IgA, IgD, IgE, IgG, and IgM, having heavy chains designated a, 8, €, y, and W, respectively. The y and a classes
are further divided into subclasses on the basis of relatively minor differences in CH sequence and function, e.g., humans express
the following subclasses: IgG1, IgG2, IgG3, IgG4, IgA1, and IgA2.

[0062] The term "variable" refers to the fact that certain segments of the variable domains differ extensively in sequence among
antibodies. The V domain mediates antigen binding and define specificity of a particular antibody for its particular antigen.
However, the variability is not evenly distributed across the approximately 110-amino acid span of the variable domains. Instead,
the V regions consist of relatively invariant stretches called framework regions (FRs) of 15-30 amino acids separated by shorter
regions of extreme variability called "hypervariable regions" that are each 9-12 amino acids long. The variable domains of native
heavy and light chains each comprise four FRs, largely adopting a B-sheet configuration, connected by three hypervariable
regions, which form loops connecting, and in some cases forming part of, the (-sheet structure. The hypervariable regions in
each chain are held together in close proximity by the FRs and, with the hypervariable regions from the other chain, contribute to
the formation of the antigen-binding site of antibodies (see Kabat et al., Sequences of Proteins of Imnmunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, MD. (1991)). The constant domains are not involved directly in
binding an antibody to an antigen, but exhibit various effector functions, such as participation of the antibody in antibody
dependent cellular cytotoxicity (ADCC).

[0063] The term "hypervariable region" when used herein refers to the amino acid residues of an antibody which are responsible
for antigen-binding. The hypervariable region generally comprises amino acid residues from a "complementarity determining
region" or "CDR" (e.g. around about Kabat residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in the V|, and around about Kabat
residues 31-35B (H1), 50-65 (H2) and 95-102 (H3) in the VH (Kabat et al., Sequences of Proteins of Immunological Interest, 5th
Ed. Public Health Service, National Institutes of Health, Bethesda, MD. (1991)) and/or those residues from a "hypervariable loop"
(e.g. around about Chothia residues 26-32 (L1), 50-52 (L2) and 91-96 (L3) in the V|, and 26-32 (H1), 52A-55 (H2) and 96-101

(H3) in the VH (Chothia and Lesk J. Mol. Biol. 196:901-917 (1987)).

[0064] The term "monoclonal antibody" as used herein refers to an antibody from a population of substantially homogeneous
antibodies, i.e., the individual antibodies comprising the population are identical and/or bind the same epitope(s), except for
possible variants that may arise during production of the monoclonal antibody, such variants generally being present in minor
amounts. Such monoclonal antibody typically includes an antibody comprising a polypeptide sequence that binds a target,
wherein the target-binding polypeptide sequence was obtained by a process that includes the selection of a single target binding
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polypeptide sequence from a plurality of polypeptide sequences. For example, the selection process can be the selection of a
unique clone from a plurality of clones, such as a pool of hybridoma clones, phage clones or recombinant DNA clones. It should
be understood that the selected target binding sequence can be further altered, for example, to improve affinity for the target, to
humanize the target binding sequence, to improve its production in cell culture, to reduce its immunogenicity in vivo, to create a
multispecific antibody, etc., and that an antibody comprising the altered target binding sequence is also a monoclonal antibody of
this invention. In contrast to polyclonal antibody preparations which typically include different antibodies directed against different
determinants (epitopes), each monoclonal antibody of a monoclonal antibody preparation is directed against a single determinant
on an antigen. In addition to their specificity, the monoclonal antibody preparations are advantageous in that they are typically
uncontaminated by other immunoglobulins. The modifier "monoclonal” indicates the character of the antibody as being obtained
from a substantially homogeneous population of antibodies, and is not to be construed as requiring production of the antibody by
any particular method. For example, the monoclonal antibodies to be used in accordance with the present invention may be made
by a variety of techniques, including, for example, the hybridoma method (e.g., Kohler et al., Nature, 256:495 (1975); Harlow et
al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed. 1988 ); Hammerling et al., in: Monoclonal
Antibodies and T-Cell Hybridomas 563-681, (Elsevier, N.Y., 1981 )), recombinant DNA methods (see, e.g., U.S. Patent No.
4,816,567), phage display technologies (see, e.g., Clackson et al., Nature, 352:624-628 (1991) ; Marks et al., J. Mol. Biol.,
222:581-597 (1991); Sidhu et al., J. Mol. Biol. 338(2):299-310 (2004); Lee et al., J.Mol.Biol.340(5):1073-1093 (2004) ; Fellouse,
Proc. Nat. Acad. Sci. USA 101(34): 12467-12472 (2004 ); and Lee et al. J. Immunol. Methods 284(1-2):119-132 (2004), and
technologies for producing human or human-like antibodies in animals that have parts or all of the human immunoglobulin loci or
genes encoding human immunoglobulin sequences (see, e.g., WO 1998/24893; WO 1996/34096; WO 1996/33735; WO
1991/10741; Jakobovits et al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993);
Bruggemann et al., Year in Immuno., 7:33 (1993) ; U.S. Patent Nos. 5,545,806; 5,569,825; 5,591,669 (all of GenPharm);
5,545,807, WO 1997/17852; U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126, 5,633,425; and 5,661,016; Marks et
al., Bio/Technology, 10: 779-783 (1992 ); Lonberg et al., Nature, 368: 856-859 (1994); Morrison, Nature, 368: 812-813 (1994);
Fishwild et al., Nature Biotechnology, 14: 845-851 (1996); Neuberger, Nature Biotechnology, 14: 826 (1996); and Lonberg and
Huszar, Intern. Rev. Immunol., 13: 65-93 (1995).

[0065] "Chimeric" antibodies (immunoglobulins) have a portion of the heavy and/or light chain identical with or homologous to
corresponding sequences in antibodies derived from a particular species or belonging to a particular antibody class or subclass,
while the remainder of the chain(s) is identical with or homologous to corresponding sequences in antibodies derived from
another species or belonging to another antibody class or subclass, as well as fragments of such antibodies, so long as they
exhibit the desired biological activity (U.S. Patent No. 4,816,567; and Morrison et al., Proc. Natl. Acad. Sci. USA 81:6851-6855
(1984)). Humanized antibody as used herein is a subset of chimeric antibodies.

[0066] "Humanized" forms of non-human (e.g., murine) antibodies are chimeric antibodies which contain minimal sequence
derived from non-human immunoglobulin. For the most part, humanized antibodies are human immunoglobulins (recipient or
acceptor antibody) in which hypervariable region residues of the recipient are replaced by hypervariable region residues from a
non-human species (donor antibody) such as mouse, rat, rabbit or nonhuman primate having the desired specificity, affinity, and
capacity. In some instances, Fv framework region (FR) residues of the human immunoglobulin are replaced by corresponding
non-human residues. Furthermore, humanized antibodies may comprise residues which are not found in the recipient antibody or
in the donor antibody. These modifications are made to further refine antibody performance such as binding affinity. Generally,
the humanized antibody will comprise substantially all of at least one, and typically two, variable domains, in which all or
substantially all of the hypervariable loops correspond to those of a non-human immunoglobulin and all or substantially all of the
FR regions are those of a human immunoglobulin sequence although the FR regions may include one or more amino acid
substitutions that improve binding affinity. The number of these amino acid substitutions in the FR are typically no more than 6 in
the H chain, and in the L chain, no more than 3. The humanized antibody optionally also will comprise at least a portion of an
immunoglobulin constant region (Fc), typically that of a human immunoglobulin. For further details, see Jones et al., Nature
321:522-525 (1986); Reichmann et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992).

[0067] "Antibody fragments" comprise a portion of an intact antibody, preferably the antigen binding or variable region of the
intact antibody. Examples of antibody fragments include Fab, Fab', F(ab')2, and Fv fragments; diabodies; linear antibodies (see

U.S. Patent No. 5,641,870, Example 2; Zapata et al., Protein Eng. 8(10): 1057-1062 [1995]); single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.

[0068] Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" fragments, and a residual
"Fc" fragment, a designation reflecting the ability to crystallize readily. The Fab fragment consists of an entire L chain along with
the variable region domain of the H chain (VH), and the first constant domain of one heavy chain (CH1). Each Fab fragment is

monovalent with respect to antigen binding, i.e., it has a single antigen-binding site. Pepsin treatment of an antibody yields a
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single large F(ab')2 fragment which roughly corresponds to two disulfide linked Fab fragments having divalent antigen-binding
activity and is still capable of cross-linking antigen. Fab= fragments differ from Fab fragments by having additional few residues at
the carboxy terminus of the CH1 domain including one or more cysteines from the antibody hinge region. Fab'-SH is the
designation herein for Fab' in which the cysteine residue(s) of the constant domains bear a free thiol group. F(ab')2 antibody
fragments originally were produced as pairs of Fab' fragments which have hinge cysteines between them. Other chemical
couplings of antibody fragments are also known.

[0069] The Fc fragment comprises the carboxy-terminal portions of both H chains held together by disulfides. The effector
functions of antibodies are determined by sequences in the Fc region, which region is also the part recognized by Fc receptors
(FcR) found on certain types of cells.

[0070] "Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding site. This fragment
consists of a dimer of one heavy- and one light-chain variable region domain in tight, non-covalent association. From the folding
of these two domains emanate six hypervariable loops (3 loops each from the H and L chain) that contribute the amino acid
residues for antigen binding and confer antigen binding specificity to the antibody. However, even a single variable domain (or
half of an Fv comprising only three CDRs specific for an antigen) has the ability to recognize and bind antigen, although at a
lower affinity than the entire binding site.

[0071] "Single-chain Fv" also abbreviated as "sFv" or "scFv" are antibody fragments that comprise the VH and V| antibody

domains connected into a single polypeptide chain. Preferably, the sFv polypeptide further comprises a polypeptide linker
between the VH and V|_ domains which enables the sFv to form the desired structure for antigen binding. For a review of sFv, see

Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag, New York, pp.
269-315 (1994); Borrebaeck 1995, infra.

[0072] As used herein "LY6 binding polypeptide” is an oligopeptide that binds, preferably specifically, to a LY6 polypeptide,
ligand or signaling component, respectively, or a LY6 binding portion or fragment thereof. Such oligopeptides may be chemically
synthesized using known oligopeptide synthesis methodology or may be prepared and purified using recombinant technology.
Such oligopeptides are usually at least about 5 amino acids in length, alternatively at least about 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,42, 43, 44, 45,46, 47, 48, 49,
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,69, 70,71, 72,73, 74,75,76,77,78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 amino acids in length or more. Such oligopeptides may be
identified without undue experimentation using well known techniques. In this regard, it is noted that techniques for screening
oligopeptide libraries for oligopeptides that are capable of specifically binding to a polypeptide target are well known in the art
(see, e.g., U.S. Patent Nos. 5,556,762, 5,750,373, 4,708,871, 4,833,092, 5,223,409, 5,403,484, 5,571,689, 5,663,143; PCT
Publication Nos. WO 84/03506 and WO84/03564; Geysen et al., Proc. Natl. Acad. Sci. US.A., 81:3998-4002 (1984 ); Geysen et
al., Proc. Natl. Acad. Sci. U.S.A., 82:178-182 (1985); Geysen et al., in Synthetic Peptides as Antigens, 130-149 (1986); Geysen et
al., J. Immunol. Meth., 102:259-274 (1987); Schoofs et al., J. Immunol., 140:611-616 (1988), Cwirla, S. E. et al. Proc. Natl. Acad.
Sci. USA, 87:6378 (1990); Lowman, H.B. et al. Biochemistry, 30:10832 (1991); Clackson, T. et al. Nature, 352: 624 (1991); Marks,
J. D. etal., J. Mol. Biol., 222:581 (1991); Kang, A.S. et al. Proc. Natl. Acad. Sci. USA, 88:8363 (1991), and Smith, G. P., Current
Opin. Biotechnol., 2:668 (1991).

[0073] An LY6 antagonist (e.g., antibody, polypeptide, oligopeptide or small molecule) "which binds" a target antigen of interest,
e.g. LY6 is one that binds the target with sufficient affinity so as to be a useful diagnostic, prognostic and/or therapeutic agen,t in
targeting a cell or tissue expressing the antigen, and does not significantly cross-react with other proteins. The extent of binding
to a non-desired marker polypeptide will be less than about 10% of the binding to the particular desired target, as determinable
by common techniques such as fluorescence activated cell sorting (FACS) analysis or radioimmunoprecipitation (RIA).

[0074] Moreover, the term "specific binding" or "specifically binds to" or is "specific for" a particular LY6 polypeptide or an epitope
on a particular LY6 polypeptide target means binding that is measurably different from a non-specific interaction. Specific binding
can be measured, for example, by determining binding of a molecule compared to binding of a control molecule, which generally
is a molecule of similar structure that does not have binding activity. For example, specific binding can be determined by
competition with a control molecule that is similar to the target, for example, an excess of non-labeled target. In this case, specific
binding is indicated if the binding of the labeled target to a probe is competitively inhibited by excess unlabeled target. In one
embodiment, such terms refer to binding where a molecule binds to a particular polypeptide or epitope on a particular polypeptide
without substantially binding to any other polypeptide or polypeptide epitope. Alternatively, such terms can be described by a

molecule having a Kd for the target of at least about 104 M, 105 M, 100 M, 10”7 M, 108 M, 109 M, 10-10 M, 10-11 M, 10-12 M, or
greater.
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[0075] A gastrointestinal cell or tissue that "overexpresses" LY6 if that cell or tissue is shown to have increased nucleic acid
encoding LY6 in a cells or if that cell or tissue over produces and secretes LY6 protein, compared to a normal gastrointestinal cell
or tissue of the same tissue type. Such overexpression may result from gene amplification or by increased transcription or
translation. Various diagnostic or prognostic assays are known that measure altered expression levels resulting in increased or
decreased levels at the cell surface or increased or decreased levels of secreted protein and include without limitation
immunohistochemistry assay using anti- LY6 antibodies, FACS analysis, efc. Alternatively, the levels of LY6 encoding nucleic acid
or mRNA can be measured in the cell, e.g., via fluorescent in situ hybridization using a nucleic acid based probe corresponding to
a LY6-encoding nucleic acid or the complement thereof; (FISH; see W098/45479 published October, 1998), Southern blotting,
Northern blotting, or polymerase chain reaction (PCR) techniques, such as real time quantitative PCR (RT-PCR). Alternatively,
LY6 polypeptide overexpression is determinable by measuring shed antigen in a biological fluid such as serum, e.g, using
antibody-based assays (see also, e.g., U.S. Patent No. 4,933,294 issued June 12, 1990; W091/05264 published April 18, 1991;
U.S. Patent 5,401,638 issued March 28, 1995; and Sias et al., J. Immunol. Methods 132:73-80 (1990)). In addition to the above
assays, various in vivo assays are available to the skilled practitioner. For example, one may expose cells within the body of the
patient to an antibody which is optionally labeled with a detectable label, e.g., a radioactive isotope, and binding of the antibody to
cells in the patient can be evaluated, e.g., by external scanning for radioactivity or by analyzing a biopsy taken from a patient
previously exposed to the therapeutic agent.

[0076] As used herein, the term "immunoadhesin” designates antibody-like molecules which combine the binding specificity of a
heterologous protein (an "adhesin") with the effector functions of immunoglobulin constant domains. Structurally, the
immunoadhesins comprise a fusion of an amino acid sequence with the desired binding specificity which is other than the antigen
recognition and binding site of an antibody (i.e., is "heterologous"), and an immunoglobulin constant domain sequence. The
adhesin part of an immunoadhesin molecule typically is a contiguous amino acid sequence comprising at least the binding site of
a receptor or a ligand. The immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any
immunoglobulin, such as IgG-1, IgG-2, IgG-3, or IgG-4 subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD or IgM.

[0077] The word "label" when used herein refers to a detectable compound or composition which is conjugated directly or
indirectly to the antibody, oligopeptide or other organic molecule so as to generate a "labeled" antibody, oligopeptide or other
organic molecule. The label may be detectable by itself (e.g. radioisotope labels or fluorescent labels) or, in the case of an
enzymatic label, may catalyze chemical alteration of a substrate compound or composition which is detectable.

[0078] The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents the function of cells and/or
causes destruction of cells. The term is intended to include radioactive isotopes (e.g., At211, I131, |125, Y90, Re186, Re188,

Sm193, Bi212, p32 and radioactive isotopes of Lu), chemotherapeutic agents, enzymes and fragments thereof such as nucleolytic
enzymes, antibiotics, and toxins such as small molecule toxins or enzymatically active toxins of bacterial, fungal, plant or animal
origin, including fragments and/or variants thereof, and the various antitumor or anticancer agents disclosed below. Other
cytotoxic agents are described below. A tumoricidal agent causes destruction of tumor cells.

[0079] A "chemotherapeutic agent" or "therapeutic agent" is a chemical compound useful in the treatment of a disorder or
disease. Examples of chemotherapeutic or therapeutic agents for the treatment of IBD include without limitation anti-inflammatory
drugs sulfasalazine and 5-aminosalisylic acid (5-ASA); metroidazole and ciprofloxacin are similar in efficacy to sulfasalazne and
appear to be particularly useful for treating perianal disease; in more severe cases, corticosteroids are effective in treating active
exacerbations and can even maintain remission; azathioprine, 6-mercaptopurine, and methotrexate have also shown success in
patients who require chronic administration of cortico steroids; antidiarrheal drugs can also provide symptomatic relief in some
patients; nutritional therapy or elemental diet can improve the nutritional status of patients and induce symtomatic improvement of
acute disease; antibiotics are used in treating secondary small bowel bacterial overgrowth and in treatment of pyogenic
complications. IBD chemotherapeutic agents further include biologicals and other agents as follows: anti-beta7 antibodies (see,
for example, WO2006026759), anti-alpha4 antibodies (such as ANTEGEN®), anti-TNF antibody (REMICADE®)) or non-protein
compounds including without limitation 5-ASA compounds ASACOL®, PENTASA™, ROWASA™, 6 COLAZAL™, and other
compounds such as Purinethol and steroids such as prednisone. Examples of chemotherapeutic agents for the treatment of
cancer include hydroxyureataxanes (such as paclitaxel and doxetaxel) and/or anthracycline antibiotics; alkylating agents such as
thiotepa and CYTOXAN? cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and piposulfan; azridines such as
benzodopa, carboquone, meturedopa, and uredopa; ethylenimines and methylamelamines including altretamine,
triethylenemelamine, trietylenephosphoramide, triethiylenethiophosphoramide and trimethylolomelamine; acetogenins (especially
bullatacin and bullatacinone); delta-9-tetrahydrocannabinol (dronabinol, MARINOL7?); beta-lapachone; lapachol; colchicines;
betulinic acid; a camptothecin (including the synthetic analogue topotecan (HYCAMTIN7), CPT-11 (irinotecan, CAMPTOSAR?),
acetylcamptothecin, scopolectin, and 9-aminocamptothecin); bryostatin; callystatin; CC-1065 (including its adozelesin, carzelesin
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and bizelesin synthetic analogues); podophyllotoxin; podophyllinic acid; teniposide; cryptophycins (particularly cryptophycin 1 and
cryptophycin  8); dolastatin; duocarmycin (including the synthetic analogues, KW-2189 and CB1-TM1); eleutherobin;
pancratistatin; a sarcodictyin; spongistatin; nitrogen mustards such as chlorambucil, chlornaphazine, cholophosphamide,
estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine,
prednimustine, trofosfamide, uracil mustard; nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine, nimustine,
and ranimnustine; antibiotics such as the enediyne antibiotics (e. g., calicheamicin, especially calicheamicin gamma1l and
calicheamicin omegall (see, e.g., Agnew, Chem Intl. Ed. Engl., 33: 183-186 (1994)); dynemicin, including dynemicin A; an
esperamicin; as well as neocarzinostatin chromophore and related chromoprotein enediyne antiobiotic chromophores),
aclacinomysins, actinomycin, authramycin, azaserine, bleomycins, cactinomycin, carabicin, carminomycin, carzinophilin,
chromomycinis, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, ADRIAMYCIN7 doxorubicin (including
morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin, esorubicin,
idarubicin, marcellomycin, mitomycins such as mitomycin C, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
poftfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; anti-
metabolites such as methotrexate and 5-fluorouracil (5-FU); folic acid analogues such as denopterin, methotrexate, pteropterin,
trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine; androgens such
as calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti- adrenals such as aminoglutethimide,
mitotane, trilostane; folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid;
eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone; elfornithine; elliptinium acetate;
an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids such as maytansine and ansamitocins;
mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin; phenamet; pirarubicin; losoxantrone; 2-ethylhydrazide;
procarbazine; PSK7 polysaccharide complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran; spirogermanium;
tenuazonic acid; triaziquone; 2,2'.2"-trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A and
anguidine); urethan; vindesine (ELDISINE7, FILDESIN7); dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman;
gacytosine; arabinoside ("Ara-C"); thiotepa; taxoids, e.g., TAXOL7 paclitaxel (Bristol-Myers Squibb Oncology, Princeton, N.J.),
ABRAXANETM Cremophor-free, albumin-engineered nanoparticle formulation of paclitaxel (American Pharmaceutical Partners,
Schaumberg, llinois), and TAXOTERE7 doxetaxel (Rhdne-Poulenc Rorer, Antony, France); chloranbucil; gemcitabine
(GEMZARY7); 6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as cisplatin and carboplatin; vinblastine
(VELBAN?); platinum; etoposide (VP-16); ifosfamide; mitoxantrone; vincristine (ONCOVIN7); oxaliplatin; leucovovin; vinorelbine
(NAVELBINE?7); novantrone; edatrexate; daunomycin; aminopterin; ibandronate; topoisomerase inhibitor RFS 2000;
difluorometlhylornithine (DMFO); retinoids such as retinoic acid; capecitabine (XELODA7); pharmaceutically acceptable salts,
acids or derivatives of any of the above; as well as combinations of two or more of the above such as CHOP, an abbreviation for a
combined therapy of cyclophosphamide, doxorubicin, vincristine, and prednisolone, and FOLFOX, an abbreviation for a treatment
regimen with oxaliplatin (ELOXATINTM) combined with 5-FU and leucovovin.

[0080] The term "cytokine" is a generic term for proteins released by one cell population which act on another cell as intercellular
mediators. Examples of such cytokines are lymphokines, monokines, and traditional polypeptide hormones. Included among the
cytokines are growth hormone such as human growth hormone, N-methionyl human growth hormone, and bovine growth
hormone; parathyroid hormone; thyroxine; insulin; proinsulin; relaxin; prorelaxin; glycoprotein hormones such as follicle stimulating
hormone (FSH), thyroid stimulating hormone (TSH), and luteiniziing hormone (LH); hepatic growth factor; fibroblast growth factor;
prolactin; placental lactogen; tumor necrosis factor-a and -B; mullerian-inhibiting substance; mouse gonadotropin-associated
peptide; inhibin; activin; vascular endothelial growth factor; integrin; thrombopoietin (TPO); nerve growth factors such as NGF-§3;
platelet-growth factor; transforming growth factors (TGFs) such as TGF-a and TGC-B; insulin-like growth factor-l and -II;
erythropoietin (EPO); osteoinductive factors; interferons such as interferon -q, -, and -y; colony stimulating factors (CSFs) such
as macrophage-CSF (M-CSF); granulocyte-macrophage-CSF (GM-CSF); and granulocyte-CSF (G-CSF); interleukins (ILs) such
as It-1, IL- 1a, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-11, IL-12; a tumor necrosis factor such as TNF-a or TNF-f3; and other
polypeptide factors including LIF and kit ligand (KL). As used herein, the term cytokine includes proteins from natural sources or
from recombinant cell culture and biologically active equivalents of the native sequence cytokines.

[0081] The term "package insert" is used to refer to instructions customarily included in commercial packages of therapeutic
products, that contain information about the indications, usage, dosage, administration, contraindications and/or warnings
concerning the use of such therapeutic products.

[0082] "Epithelia," "epithelial" and "epithelium" refer to the cellular covering of internal and external body surfaces (cutaneous,
mucous and serous), including the glands and other structures derived therefrom, e.g., corneal, esophageal, epidermal, and hair
follicle epithelial cells. Other exemplary epithelial tissue includes: olfactory epithelium - the pseudostratified epithelium lining the
olfactory region of the nasal cavity, and containing the receptors for the sense of smell; glandular epithelium - the epithelium
composed of secreting cells squamous epithelium; squamous epithelium - the epithelium comprising one or more cell layers, the
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most superficial of which is comosed of flat, scalelike or platelike cells. Epithelium can also refer to transitional epithelium, like that
which is characteristically found lining hollow organs that are subject to great mechanical change due to contraction and
distention, e.g., tissue which represents a transition between stratified squamous and columnar epithelium.

[0083] The "growth state" of a cell refers to the rate of proliferation of the cell and/or the state of differentiation of the cell. An
"altered growth state" is a growth state characterized by an abnormal rate of proliferation, e.g., a cell exhibiting an increased or
decreased rate of proliferation relative to a normal cell.

[0084] The term "LY6" or "LY6 polypeptide" is used herein to refer generically to any of the mammalian homologs of the

mammalian LY6 gene family. The term "LY8" may be used to describe protein or nucleic acid.

[0085] The term "overexpression" as used herein, refers to cellular gene expression levels of a tissue that is higher than the
normal expression levels for that tissue. The term "underexpression” as used herein, refers to cellular gene expression levels of a
tissue that is lower than the normal expression levels for that tissue. In either case, the higher or lower expression is significantly

different from normal expression under controlled conditions of the study.

[0086] A "control" includes a sample obtained for use in determining base-line or normal expression or activity in a mammal that
is not experiencing IBD. Accordingly, a control sample may be obtained by a number of means including from tissue or cells not
affected by inflammation and/or IBD, UC or CD (as determined by standard techniques); non-IBD cells or tissue e.g., from cells of
a subject not experiencing IBD; from subjects not having an IBD, Crohn's disease, or ulcerative colitis disorder; from subjects not
suspected of being at risk for an IBD, CD or UC; or from cells or cell lines derived from such subjects. A control also includes a
previously established standard. For assays, such as mRNA assays, including microarray assays, a control may be a universal
control. Such universal control refers to RNA expression information of a particular LY6 gene obtained from RNA isolated from a
mixture of healthy tissues or from a mixture of cell lines derived from various tissues such as, without limitation, universal
reference RNAs disclosed herein. Accordingly, any test or assay conducted according to the invention may be compared with the
established standard and it may not be necessary to obtain a control sample for comparison each time.

Table 1
I

*

* C-C increased from 12 to 15

* Z is average of EQ

* B is average of ND

* match with stop is _M; stop-stop = 0; J (joker) match = 0
*/

#define M -8 /* value of a match with a stop */

int _day|26][26] = {

r* BCDEFGHIJKLMNOPQRSTUVWXYZ¥
A {2,0,2,0,0-4, 1,-1,-1,0,-1,-2,-1,0,_M, 1, 0,-2, 1, 1, 0, 0,-6, 0,-3, 0},
=B*  {0,34,3,2,-5,0,1,-2,0,0-3,-2,2,_M,-1,1,0,0,0,0,-2,-5,0,-3, 1},
mC* o {2,-4,15,-5,-5,-4,-3,-3,-2, 0,-5,-6,-5,-4,_M,-3,-5,-4, 0,-2, 0,-2,-8, 0, 0,-5},
#D*  {0,3-54,3-6,1,1,-2,0,0-4-3,2, M-1,2,-1,0,0,0,-2,-7, 0,-4, 2},
HE¥  {0,25,3,4,-5,0,1,-2,0,0,-3,-2, 1, M,-1,2,-1,0,0, 0,-2,-7, 0,4, 3},
PE* {-4-5,-4,-6,5,9,-5,:2, 1, 0,55, 2, 0,-4, M,-5,-5,-4,-3,-3, 0,-1, 0, 0, 7,-5},
*Gxo (1,03, 1,0,-5,5,-2,-3, 0,-2,-4,-3, 0,_M,-1,-1,-3, 1, 0, 0,-1,-7, 0,-5, 0},
AHY $1,1-3,1,1,-2,-2,6,-2,0,0,-2,-2,2, M, 0,3,2,-1,-1,0,-2,-3, 0,0, 2},
/1 {-1,-2,-2,-2,-2,1,-3,-2,5,0,-2,2,2,-2, M,-2,-2,-2,-1,0, 0, 4,-5,0,-1,-2},
%1% {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0, 0},
#K* o {1,0,-5,0,0,-5,-2,0,-2,0,5,-3,0,1,_ M,-1, 1, 3,0,0,0,-2,-3, 0,-4, 0},
HL* O §2,-3,-6,-4,-3,2,-4,-2,2, 0,3, 6, 4,-3,_M,-3,-2,-3,-3,-1,0, 2,-2, 0,-1,-2},
AM* {21,-2,-5,-3.-2,0,-3,-2,2, 0,0, 4, 6,-2, M,-2,-1,0,-2,-1, 0, 2,-4, 0,-2,-1},
ANF¥ O {0,2,-4,2,1,-4,0,2,-2,0,1,-3,-2,2, M-1, 1,0, 1,0, 0,-2,-4, 0,-2, 1},
AO* {M_M_M M M M M M M M MM MM,

0, M, M, M, M, M, M, M, M, M, M, M},

AP* {1,-1,-3,-1,-1,-5,-1,0,-2, 0,-1,-3,-2,-1,_M, 6,0, 0, 1, 0, 0,-1,-6, 0,-5, 0},
~Q* {0,1,-5,2,2,-5-1,3,-2,0, 1,-2,-1, 1, M, 0,4, 1,-1,-1,0,-2,-5, 0,-4, 3},
AR*§-2,0,-4,-1,-1,-4,-3,2,-2,0,3,-3,0,0,_M, 0, 1, 6, 0,-1,0,-2, 2, 0,-4, 0},
A8 {1,0,0,0,0,-3,1,-1-1,0,0,-3,-2, 1, M, 1,-1,0, 2, 1, 0,-1,-2, 0,-3, 0},
AT {1,002,0,0,3,0,-1,0,0,0,-1,-1, 0, M, 0,-1,-1, 1,3, 0, 0,-5, 0,-3, 0},
~u* £0,0,0,0,0,0,0,0,0,0,000,0,_M0,0,0,0,0,0,0,0,0, 0, 0},
AN £0,:2,-2,-2,-2,-1,-1,-2,4,0,-2,2,2,-2, M,-1,-2,-2,-1, 0,0, 4,-6, 0,-2,-2},
*WH* o {-6,-5,-8,-7,-7,0,-7,-3,-5, 0,-3,-2,-4,-4, M,-6,-5, 2,-2,-5, 0,-6,17, 0, 0,-6},
M~X* o £0,0,0,0,0,0,0,0,0,0,0,0,0,0,M,0,0,0,0,0,0,0,0, 0,0, 0},
HY* §-3,-3,0-4,-4,7-50-1,0,-4-1,-2,-2, M,-5,-4,-4,-3,-3,0,-2, 0, 0,10,-4},
HZ* 40,1,5,2,3,-5,0,2,-2,0,0,-2,-1, 1, M, 0, 3,0,0,0, 0,-2,-6, 0,-4, 4}
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Table I (cont. 1)

/*

*/

#include <stdio.h>
#include <ctype.h>

#define MAXIMP 16 /* max jumps in a diag */

#define MAXGAP 24 /* don't continue to penalize gaps larger than this */
#define IMPS 1024 /* max jmps in an path ¥/

#define MX 4 /* save if there's at least MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */
#define DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 /* penalty for a gap */

#define DINSI 1 /* penalty per base */

#define PINSO 8 /* penalty for a gap */

#define PINS1 4 /¥ penalty per residue */

struct jmp {

short n[MAXIMP];  /* size of jmp (neg for dely) */

unsigned short x[MAXJMP|;  /* baseno. of jmp in seq x */

N

struct diag {

int score;
long offset;
short ymp;
struct jmp i
h
struct path {
int spe;
short  n[IMPS];
int x[IMPS];
b
char *ofile;
char *namex[2];
char *prog;
char *seqx[2];
int dmax;
int dmax0;
int dna;
int endgaps;
int g4pX, gapy,
int len0, lenl;
int ngapx, ngapy;
int smax;
int *xbm;
long offset;

struct  diag *dx;
struct path rpl2);

/* limits seq to 2416 -1 */

/¥ score at last jmp */

/* offset of prev block */
/* current jmp index */
/* list of jmps */

/* number of leading spaces */
/* size of jmp (gap) */
/* loc of jmp (last elem before gap) */

/* output file name */

/* seq names: getseqs( ) */

/* prog name for err msgs */
/* seqs: getseqs( ) */

/% best diag: nw( ) */

/* final diag */

/* set if dna: main( } */

/* set if penalizing end gaps */

/* total gaps in seqs */

/* seq lens */

/* total size of gaps */

/* max score: nw( ) */

/* bitmap for matching */

/* current offset in jmp file ¥/

/* holds diagonals */

/* holds path for seqs */

char *calloe( ), *malloc( ), *index( ), *strepy( );
char *getseq( ), *g_calloc( );

18
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Table 1 (cont. 2
/* Needleman-Wunsch alignment program

* usage: progs filel file2

where filel and file2 are two dna or two protein sequences.

The sequences can be in upper- or lower-case an may contain ambiguity
Any lines beginning with ';', "' or '< are ignored

Max file length is 65535 (limited by unsigned short x in the jmp struct)

A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
Output is in the file "align.out”

% % * ® N %

*

* The program may create a tmp file in /tmp to hold info about traceback.
* Original version developed under BSD 4.3 on a vax 8650
*/

#include "nw.h"
#include "day.h"

static _dbval[26] = {
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0
b

static _pbval[26] = {
1, 2[(1<<('D-"ANI(1<<('N'-'A"), 4, 8, 16, 32, 64,
128, 256, OXFFFFEFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<]5, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
123, [<<24, 1<<25((1<<('E~'AD|(1<<('Q™-'A"))

b
main(ac, av)
int ac;
char  *av[];
{
prog = av[0];
if (ac 1=3) {
fprintf(stderr,"usage: %s filel file2\n", prog);
fprintf{stderr,"where filel and file2 are two dna or two protein sequences.\n");
fprintf{stderr, "The sequences can be in upper- or lower-case\n");
fprintf{stderr," Any lines beginning with ;' or '<" are ignored\n”);
fprintf{stderr,"Output is in the file \"align.out\""\n");
exit(1);
namex[0] = av[1];
namex[1] = av[2];
seqx[0] = getseq(namex[0], &lenQ);
segx[1] = getseq(namex[1], &lenl);
xbm = (dna)? dbval : pbval;
endgaps = 0; /* 1 to penalize endgaps */
ofile = "align.out"; /* output file */
nw( ); /* i1l in the matrix, get the possible jmps */
readjmps( ); /* get the actual jmps */
print( ); /* print stats, alignment */
cleanup(0); /* unlink any tmp files */
}
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Table 1 (cont. 3}

/* do the alignment, return best score: main( )

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983

* pro: PAM 250 values

* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx
*foa gap inseqy.

*/

nw()

char *px, *py; /* seqs and ptrs */
int *ndely, *dely;  /* keep track of dely */

int ndelx, delx; /* keep track of delx */

int *tmp; /* for swapping row0, rowl */
int mis; /* score for each type */

int ins0, insl; /* insertion penaities */
register id; /* diagonal index */

register ij; /* jmp index */

register *col0, *coll; /* score for curr, last row */
register XX, YY) /* index into seqs */

dx = (struct diag *)g_calloc("to get diags", lenO-+lenl+1, sizeof(struct diag));

(int *)g_calloc("to get ndely", lenl+1, sizeof(int));
(mt *)g_calloc("to get dely", lenl+1, sizeof(int));
colO = (int *)g_calloc("to get col0", len1+1, sizeof(int));
coll = (int *)g_calloc("to get col1", lenl+1, sizeof(int));
ins0 = (dna)? DINSO : PINSO;

insl = (dna)? DINS1 : PINS1;

smax = -10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1: yy <= lenl; yy++) {
col0fyy] = dely[yy] = col0[yy-1] - insl;
ndely[yy| =yy:

}
col0[0] =0; /* Waterman Bull Math Biol 84 */

else
for (yy = 1; yy <= lenl; yyt++)
dely[yy] = -ins0;

/* fill in match matrix
*/
for {px = seqx[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col
lf (endaaps) {
if (xx==1)
col1[0] = delx = -(insO+ins1);

col1[0] = delx = col0[0] - ins1;

ndelx = xx;
else {
coll[0] =
delx = -ins0;
ndelx = (;
}

20
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Table 1 (cont. 4)

tor (py = seqx[1], yy = 1; yy <= lenl; py++, yy++) {
mis = col0fyy-1];
if (dna)
mis += (xbm[*px-'A"]&xbm[*py-'A'])? DMAT : DMIS;

AW

else
mis +=_day[*px-"A'|[*py-'A"];

/* update penalty for del in x seq;

* favor new del over ongong del

* ignore MAXGAP if weighting endgaps
*f

if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]} {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
} else {
dely[yy] -= insl;
ndely[yyl++;

} else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[yy] = col0[yy] - (insO+ins1);
ndely[yy] =1;

ndelyfyy]++;
}

/* update penalty for del in y seq;
* favor new del over ongong del
*/
if (endgaps || ndelx < MAXGAP) {
if (coll[yy-1] - ins0 >= delx) {
delx = collfyy-1] - (insO+insl);
ndelx = 1;
}else {
delx -=insl;
ndelx++;

}else {
if (coll[yy-1] - (insO+ins1) >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;
} else
ndelx++;

}

/* pick the maximum score; we're favoring
* mis over any del and delx over dely
*/

21



Table 1 {cont, 5)
id=xx-yy+lenl - 1;
if (mis >= delx && mis >= dely[yy])
collfyy] = mis;
else if (delx >= dely[yy]) {
colllyy] = delx;
ij = dx[1d}.ijmp;
if (dx[id]jp.n[0] && (!dna || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijmp++;
if (+-+ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].oftset = offset;
offset += sizeof(struct jmp) + sizeof(otfset);

}

}

dx[id] jp.n[ij] = ndelx;
dxfid] jp.x[ij] = xx;
dxfid].score = delx;

else {
collfyy] = dely[yy];
ij = dx[id].ijjmp;
if (dx[id].jp.n[0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id]jp-x[{j]+MX) || mis > dx[id]}.score+DINS0)) {
dx[id].ijmp++;
if (++1) >= MAXJIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);

}

}

dx{id].jp.n[ij] = -ndely[yy];
dx[id]jp.x[ij] = xx;
dx[id].score = delylyy];

}
if (xx == len0 && yy < lenl) {
/* last col
*/
if (endgaps)
col1[yy] -= insO-+ins1*(lenl-yy);
if (coll[yy] > smax) {
smax = coll[yy];
dmax = id;

}

}
if (endgaps && xx < len0)

coll[yy-1] -= insO+ins1 *(len0-xx);
if (col1[yy-1] > smax) {

smax = coll[yy-1};

dmax = id;

}

tmp = col0; col0 = coll; coll = tmp;
}
(void) free((char *)ndely);
(void) free((char *)dely);

(void) free{(char *)col0);
(veid) tree({char *)coll);

22
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Table 1 (cont. 6)
/*

*
* print( ) -- only routine visible outside this module
*

* static:

* getmat( ) -- trace back best path, count matches: print( )

* pr_align( ) -- print alignment of described in array p[]: print( )

* dumipblock( ) -- dump a block of lines with numbers, stars: pr_align( )
* nums( } -- put out a number line: dumpblock( )

* putline( ) -- put out a line (name, [num}, seq, [num}): dumpblock( )

* stars( ) - -put a line of stars: dumpblock( )

* stripname( ) -~ strip any path and prefix from a seqname

*/

#include "nw.h"
#define SPC 3
#define P_LINE 256 /* maximum output line */

#define P_SPC 3 /* space between name or num and seq */

extern _day[26][26];

int olen; /* set output line length */
FILE  *fx; /* output file */

print( )

{

int Ix, ly, firstgap, lastgap;  /* overlap */

if ((fx = fopen(ofile, "w")) == 0} {
fprintf{stderr,"%s: can't write %s\n", prog, ofile);
cleanup(1});

printf{fx, "<first sequence: %s (length = %d)\n", namex[0], len0);
fprintf{fx, "<second sequence: %s (length = %d)\n", namex[1], lenl);

olen = 60;
Ix = len0);
Iy = leni;

firstgap = lastgap = 0;

if (dmax < lent - 1) { /* leading gap in x */
ppl0].spc = firstgap = len] - dmax - [;
ly == pp[0].spe;

else if (dmax > lenl - 1) { /* leading gap iny */
pp[1].spe = firstgap = dmax - (lenl - 1);
Ix -=pp[1].spc;

}

if (dmax0 <len0- 1) {  /* trailing gap inx */
lastgap = len0 - dmax0 -1;
Ix -= lastgap;

}

else if (dmax0 > len0 - 1) { /* trailing gap in y */
lastgap = dmax0 - (len0 - 1);
ly -= lastgap;

}
getmat(lx, ly, firstgap, lastgap);
pr_align( };
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Table 1 {cont. 7)

/#
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap) getmat
int Ix, ly; /* "core” (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
{
int om, i0, i, siz0, sizl;
char outx[32];
double pet;
register n0, nl;

register char  *p0, *pl;
/* get total matches, score
*/

i0 =il = siz0 = siz] = 0;
p0 = seqx[0] + pp[1].spc;
pl =seqx{1] + pp[0].spc;
n0=ppll]spc+1;
nl=pp[0].spc+1;

nm = 0;
while ( *p0 && *pl ) {
if (siz0) {
pl+t;
nl++;
5iz0--;

}
else if (sizl} {
pO++;
no++;
sizl--}
H
else {
if (xbm[*p0-'A"1&xbm[*p1-'A"])
nm++;

if (n0++ == pp{0].x[i0])

siz0 = pp[0].n[i0++];
if (ni++=pp[1].x[il])

siz] = pp[].a[il++];
plO++;
pl++;

}
/* pet homology:

* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core

*/
if (endgaps)

Ix = (len0 <len1)? len0 : lent;
else

Ix=(Ix <ly)? Ix : ly;

pet = 100.¥(double)nm/(double)lx;

fprintf(fx, "\n");

fprintf{fx, "<%d match%s in an overlap of %d: %.2f percent similarity\n",
nm, (nm == 1)?"": "es", Ix, pct);

24
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Table 1 (cont. 8)

fprintf{fx, "<gaps in first sequence: %d", gapx); ..getmat
if (gapx) {
(veid) sprintfloutx, " (%d %6s%s)",
ngapx, (dna)? "base":"residue”, (ngapx == 1)? "":"s");
fprintf{fx,"%s", outx);

fprintf(fx, ", gaps in second sequence: %d", gapy);
if (gapy) {
(void) sprintf{outx, " (%d %s%s)",
ngapy, (dna)? "base":"residue", (ngapy == 1)? "":"s");
fprintf{fx,"%s", outx);

}

if (dna)
fprintf{fx,
"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)n",
smax, DMAT, DMIS, DINS0, DINS1);

else
fprintf{fx,
"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n",
smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
"<endgaps penalized. left endgap: Y%d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base" : "residue”, (firstgap == 1)? "" : "s",
lastgap, (dna)? "base" : "residue”, (lastgap == 1)? "" : "s");
else
fprintf{fx, "<endgaps not penalized\n");
}
static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ;2L /* jmp index for a path */
static ne(2]; /* number at start of current line */
static nif2]; /* current elem number -- for gapping */
static siz[2];
static char *ps[2]; /* ptr to current element */
static char *po[2]; /% ptr to next output char slot ¥/

static char oul[2][P_LINE]; /* output line */
static char star[P_LINE];  /* set by stars( ) */
/%

* print alignment of described in struct path pp[]
*/

static
pr_align( ) pr_align
{

int nn; /* char count */

int more;

register i;

for (i= 0, Imax = 0; i <2; i++) {
nn = stripname(namex[i]);
if (nn > lmax)

Imax = nn;
ncfi] = 1;
nifi] =1;
sizfi] = §j[i] = 0;

psli] = seqx[il;
poli] = out(il;

25
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Table 1 (cont. 9
for (nn =nm = 0, more = 1; more; ) { «.pr_align
for (i = more = 0;1<2; i++) {
/*

* do we have more of this sequence?
*

if (!*ps[i])
continue;

more-t+;

if (ppli].spe) {  /* leading space */
*pofij++="%
pplil.spe--;

else if (siz[i}) { /*inagap*/
*polil++ ="

siz[i)--;
else { /* we're putting a seq element
*/
*poli] = *psfi]:
if (islower(*ps[i]))
~ *ps[i] = toupper(*ps[il);
poli}++;
psij++;
/*

* are we at next gap for this seq?
*/
if (nili} -;; pplil.x[ilID {

* we need to merge all gaps

* at this location

*/

siz[i] = pplilafijli]++];

while (nifi} == pp[i}.x[ij[i]])
siz[i] += pp[i] n[ij[i]++];

nifi}++;

}

if (++nn == olen | 'more && nn) {
dumpblock( );
for (i=0;1<2;it++)
pofi] = outfi};

1n = 0;
}
}

}
/#

* dump a block of lines, including numbers, stars: pr_align( )

*/
static
dumpblock( ) dumpbleck
{

register i;
for (i=0;i<2;i++)
*poli}-- =05
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Table 1 (cont. 10)

...dumpblock
(void) pute("n, fx);
for (i=0;i<2;i++)}{
if (*out[i] && (*out[i] I="" || *(po[i]) =" N {
if (i==0)
nums(i);
if (== 0 && *out[1))
stars( );
putline(i);
if (i == 0 && *out[1])
fprintf(fx, star);
if (i==1)
nums(i);
H
}
}
’I*
* put out a number line: dumpblock( )
*/
static
nums(ix) nums
int ix; /* index in out[] holding seq line */
{
char nline[P_LINE];
register i,
register char  *pn, *px, *py;
for (pn = nline, i = 0; { < Imax+P_SPC; i++, pnt+t)
*m=""
for (i =nc(ix], py = out[ix]; *py; py++, pnt+) {
if (tpy =""|| *py ="
*pn="'"
else {
if (i%10 == 0| (i==1 && ne[ix] != 1)) {
j=G<0)?-i:i
for (px = p; §; | /= 10, px--)
*px =j%10+'0";
if (i<0)
*px ="
else
*pn=""
i+
}
}
*pn="0';
nelix] = i;
for (pn = nline; *pn; pn++)
(void) putc(*pn, x);
(void) putc("n', £x);
i
/)ﬁ
* put out a line (name, [num], seq, [num]): dumpblock( )
i//
static
putline(ix) putline
int ix;
{
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Table 1 (cont. 11)

..putline
int i;
register char *px;

for (px = namex([ix}, i = 0; *px && *px I="1; px++, i++)
(void) putc(*px, x):

for (; i <lmax+P_SPC; i++)
(void) pute(' ', fx);

/* these count from 1:
* ni[] is current element (from 1)
* ne[] is number at start of current line
*/'
for (px = out[ix]; *px; px++)
(void) putc(*px&0x7F, £x);
(void) putc("\n', fx);

* put 4 line of stars (seqs always in out[0], out[1]): dumpblock( )
*/

static
stars( )

{

/¥

stars

int i

register char  *p0, *pl, cx, *px;

if (*out[0] || (*out[0] =="'" && *(po[0]} =="")||

Pout[1] || (*out[1] =="" && *(po[1]) =="")

return;

PX = star;

for {i =Imax+P_SPC; i; i--}
*pxr+ ="

for (p0 = out[0], pl = ow[1]; *p0 && *p1; pO++, pl++) {
if (isalpha(*p0) && isalpha(*p1)) {

if (xbm[*p0-'A'l&xbm[*p1-'A"]) {
ox ="
nmt+t;

}

else if ({dna && _day{*p0-'A"][*pl-'A'] > 0)
cx =Y

else
ex=""%
else

cx=""
*px++ = X

*px-++="n';
*px = "0';

Table 1 (cont. 12)

* strip path or prefix from pn, return len: pr_align( )
*/

static

stripname{pn) stripname

¢

char  *pn; /* file name (may be path) */
register char  *px, *py;

py=0;
for (px = pn; *px; px++)
if (*px==")
py=pxtl;
if (py)
(void) strepy(pn, py);
return(strien(pn));
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Table 1 (cont. 13)

i%

* cleanup( ) -- cleanup any tmp file

* getseq( ) -- read in seq, set dna, len, maxlen

* g calloc( ) -- calloc( ) with error checkin

* readjmps( ) -- get the good jmps, from tmp file if necessary

* writejmps( ) -- write a filled array of jmps to a tmp file: nw( )
*/

#include "nw.h"
#include <sys/file.h>

char  *jname = "/tmp/homgXXXXXX"; /* tmp file for jmps */ -
FILE *fj;
int cleanup( ); /* cleanup tmp file */

long  lseek();

%
* remove any tmp file if we blow
*/

cleanup(i) cleanup
int i;

if (£)
(void) unlink(jname);
exit(i);

/*

* read, return ptr to seq, set dna, len, maxlen
* skip lines starting with ';', '<', or >

* seq in upper or lower case

*/

char *
getseq(file, len) getseq
char  *file;  /* file name */
int *len;  /* seqlen*/
{
char line[1024], *pseq;
register char  *px, *py;
int natge, tlen;
FILE *fp;

if ((fp = fopen(file,"r")) == 0) {
fprintf{(stderr, "%s: can't read %s\n", prog, file);
exit(1);

tlen = natge = 0;
while (fgets(line, 1024, fp)) {

if (*ling ==";' || *line = '<' || *line = >

continue;
for (px = line; *px = "n'; px++)
if (isupper(*px) || islower(*px))
tlen++;

}

if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprintfi{stderr,"%s: malloc( ) failed to get %d bytes for %s'n", prog, tlen+6, file);
exit(1);

}
pseq[0] = pseq[1] = pseq[2] = pseq[3] = "0';
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}

char

Table 1 (cont. 14)

py = pseq *+ 4;
*len = tlen;
rewind(fp);

while (fgets(line, 1024, fp)) {
if (*line ==";' [| *line
continue;
for (px = line; *px = "\n'; px++) {
if (isupper(*px))
*py+t = *px;
else if (islower{*px))
*py++ = toupper(*px);
if (index("ATGCU" *(py-1)))
natget+;

< || *line == ">)

}

H

*py++="0";

*py = "0

(void} fclose(fp);

dna = natge > (tlen/3);
return(pseq+4);

*

g_calloc(msg, nx, sz)

}

*

/* program, calling routine */

char  *msg;
/* number and size of elements */

int nx, sz;
char *px, *calloc( );

if ((px = calloc((unsigned)nx, (unsigned)sz)) == 0} {
if (*msg) {

getseq

g calloc

fprintf{stderr, "%s: g_calloc( ) failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz);

exit(1);
}

return(pxj;

* get final jmps from dx[] or tmp file, set pp[], reset dmax: main( )
*/

readjmps( )
t

int fd=-1;
int siz, 10, i1;
register i, j, xx;
if (f) {

(void) fclose(fj);

if ((fd = open(jname, O_RDONLY, 0)) < 0) {
{printf(stderr, "%s: can't open{ ) %s\n", prog, jname);

cleanup(l);
, }
for (i =i0 =il = 0, dmax( = dmax, xx = len0; ; i++) {
while (1) {

for () = dx[dmax].ijmp; j >= 0 && dx[dmax] jp.x[j] >= xx; j--)
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Table 1 (cont. 15)

if j <0 && dx[dmax].offset && i) {
(void) Iseek(fd, dx[dmax].offset, 0);

(void) read(fd, (char *)&dx[dmax].jp, sizeof{struct jmp));
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx[dmax].otfser));

dx[dmax].ijmp = MAXIMP-1;

else
break;

}

if (i>= JMPS) {
tprintf(stderr, "%s: too many gaps in alignmentin", prog};
cleanup(1);

}
if (j >=0) {
siz = dx[dmax]jp.n{j};
xx = dx[dmax]jp.x[j];
dmax += siz;
if (siz < 0) {
ppi1]n[il] = -siz;
XX += siz;
id=xx-yy+lenl -1
*/

/* gap in second seq */

ppl1].x[il] = xx - dmax + lenl - I;
gapy++;
ngapy -= siz;

/* ignore MAXGAP when doing endgaps */

siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;

iT++;

}

else if (siz > 0) { /* gap in first seq */
pp[0].n]i0] = siz;
pp[0].x[i0] = xx;
gapxtt;
ngapx += siz;

/* ignore MAXGAP when doing endgaps */

s(i]z = (siz< MAXGAP || endgaps)? siz : MAXGAP;
10++;

}

else
break;

}
/* reverse the order of jmps
*/

for (j =0, i0--; j < i0; j++, i0--) {
i=pp[0].nfj]; pp([0]-n{j] = pp[0].n[i0]; pp[0].n{i0] = i;
i = pp{0}.x{jJ; pp[0]-x[3] = pp[0].x[i0]; pp[0].x[i0] = i;

for (j =0, 11--;j <il;j++, 1) {
i=pp[1].n[j]; pp(1]-nfj] = pp[L]-n[il}; pp[1]-n[i1] = i;
i=pp[1].x[]; ppl1].x[i] = pp(t].x[it]; pp[1]x[il] =1;

if (fd >= 0)
(void) close(fd);
if (fj) {
(void) unlink(jname);

offset = 0 H

Table 1 {cont. 16)

/))l
* write a filled jmp struct offset of the prev one (if any): nw( )
*/
writejmps(ix)
int ix;
{

char  *mktemp( );

if (1)) {
if (mktemp(jname) < 0) {
fprintf{stderr, "%s: can't mktemp( ) %s\n", prog, jname);
cleanup(1);

}

if {(fj = fopen(jname, "w")) = 0) {
fprintf{stderr, "%s: can't write %s\n", prog, jname);
exit(l);

}
(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
{void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, f§);

w.readjmps

writejmps
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}

Table 2

Reference XXXXXXXXXXXXXXX (Length = 15 amino acids)
Comparison Protein XXXXXYYYYYYY (Length = 12 amino acids)

% amino acid sequence identity =

=5 divided by 15 = 33.3%

(the number of identically matching amino acid residues between the two polypeptide sequences as determined by
ALIGN-2) divided by (the total number of amino acid residues of the reference polypeptide)

Table 3
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Reference XXXXXXXXXX (Length = 10 amino acids)
Comparison Protein XXXXXYYYYYYZZYZ (Length = 15 amino acids)

% amino acid sequence identity =

(the number of identically matching amino acid residues between the two polypeptide sequences as determined by
ALIGN-2) divided by (the total number of amino acid residues of the reference polypeptide)

=5 divided by 10 = 50%

Table 4
Reference-DNA NNNNNNNNNNNNNNN (Length = 14 nucleotides)
Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides)

% nucleic acid sequence identity =

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by ALIGN-2)
divided by (the total number of nucleotides of the reference-DNA nucleic acid sequence)

=6 divided by 14 = 42.9%

Table 5
Reference-DNA NNNNNNNNNNNN (Length = 12 nucleotides)
Comparison DNA NNNNLLLW (Length =9 nucleotides)

% nucleic acid sequence identity =

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by ALIGN-2)
divided by (the total number of nucleotides of the reference-DNA nucleic acid sequence)

=4 divided by 12 = 33.3%

Diagnostic Method

[0087] It is further contemplated that use of therapeutic agents for IBD may be specifically targeted to disorders where the
affected tissue and/or cells exhibit increased LY6 expression relative to control. Accordingly, it is contemplated that the detection
of increased LY6 expression may be used to detect IBD, such as CD or UC, in the gastrointestinal tissue of a mammal and/or to
identify tissues and disorders that will particularly benefit from treatment with an IBD therapeutic agent, including a
chemotherapeutic agent, useful in ameliorating IBD, UC and/or CD in a human patient.

[0088] In preferred embodiments, LY6 expression levels are detected, either by direct detection of the gene transcript or by
detection of protein levels or activity. Transcripts may be detected using any of a wide range of techniques that depend primarily
on hybrization or probes to the LY8 mRNA transcripts, to cDNAs synthesized therefrom, or to DNA where LY6 gene amplification is
present. Well known techniques include Northern blotting, reverse-transcriptase PCR and microarray analysis of transcript levels.
Methods for detecting LY6 protein levels include Western blotting, immunoprecipitation, two-dimensional polyacrylatmide gel
electrophoresis (2D SDS-PAGE - preferably compared against a standard wherein the position of the LY8 proteins has been
determined), and mass spectroscopy. Mass spectroscopy may be coupled with a series of purification steps to allow high-
throughput indentification of many different protein levels in a particular sample. Mass spectroscopy and 2D SDS-PAGE can also
be used to identify post-transcriptional modifications to proteins including proteolytic events, ubiquitination, phosphorylation, lipid
modification, etc. LY6 activity may also be assessed by analyzing binding to substrate DNA or in vitro transcriptional activiaton of
target promoters. Gel shift assay, DNA footprinting assays and DNA-protein crosslinking assays are all methods that may be used
to assess the presence of a protein capable of binding to Gli binding sites on DNA. J Mol. Med 77(6):459-68 (1999); Cell 100(4):
423-34 (2000); Development 127(19): 4923-4301 (2000).

[0089] In certain embodiments, LY6 transcript levels are measured, and diseased or disordered tissues showing significantly
elevated LY6 levels relative to control are treated with an IBD therapeutic compound. Accordingly, LY6 expression levels are a

powerful diagnostic measure for determining whether a patient is experiencing IBD and whether that patient should receive an IBD
therapeutic agent.

Antibody Compositions for Use in the Methods of the Invention

A. Anti-LY6 Antibodies
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[0090] In one embodiment, the present invention provides the use of anti-LY6 antibodies, which may find use herein as
therapeutic, diagnostic and/or prognostic agents in determining the existence, severity of and/or prognosing the disease course
of an inflammatory bowel disease such as UC. Exemplary antibodies that may be used for such purposes include polyclonal,
monoclonal, humanized, bispecific, and heteroconjugate antibodies. The term "antibodies" sometimes also include antigen-
binding fragments. Anti-LY6 antibodies are available commercially, such as for example, from R&D Systems, Minneapolis, MN.
Antiobodies that bind specifically to LY6 as antigen may be obtained commercially or prepared by standard methods known in the
art of antibody and protein chemistry for use in the method of the invention. Antiobodies to LYPD1 are disclosed, for example in
USUS7,144,990.

1. Polyclonal Antibodies

[0091] Polyclonal antibodies are preferably raised in animals by multiple subcutaneous (sc) or intraperitoneal (ip) injections of
the relevant antigen and an adjuvant. It may be useful to conjugate the relevant antigen (especially when synthetic peptides are
used) to a protein that is immunogenic in the species to be immunized. For example, the antigen can be conjugated to keyhole
limpet hemocyanin (KLH), serum albumin, bovine thyroglobulin, or soybean trypsin inhibitor, using a bifunctional or derivatizing
agent, e.g., maleimidobenzoyl sulfosuccinimide ester (conjugation through cysteine residues), N-hydroxysuccinimide (through

lysine residues), glutaraldehyde, succinic anhydride, SOCly, or R N=C=NR, where R and R1 are different alkyl groups.

[0092] Animals are immunized against the antigen, immunogenic conjugates, or derivatives by combining, e.g., 100 pg or 5 pg of
the protein or conjugate (for rabbits or mice, respectively) with 3 volumes of Freund's complete adjuvant and injecting the solution
intradermally at multiple sites. One month later, the animals are boosted with 1/5 to 1/10 the original amount of peptide or
conjugate in Freund's complete adjuvant by subcutaneous injection at multiple sites. Seven to 14 days later, the animals are bled
and the serum is assayed for antibody titer. Animals are boosted until the titer plateaus. Conjugates also can be made in
recombinant cell culture as protein fusions. Also, aggregating agents such as alum are suitably used to enhance the immune
response.

2. Monoclonal Antibodies

[0093] Monoclonal antibodies may be made using the hybridoma method first described by Kohler et al., Nature, 256:495 (1975),
or may be made by recombinant DNA methods (U.S. Patent No. 4,816,567).

[0094] In the hybridoma method, a mouse or other appropriate host animal, such as a hamster, is immunized as described above
to elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind to the protein used for
immunization. Alternatively, lymphocytes may be immunized in vitro. After immunization, lymphocytes are isolated and then fused
with a myeloma cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal
Antibodies: Principles and Practice, pp. 59-103 (Academic Press, 1986)).

[0095] The hybridoma cells thus prepared are seeded and grown in a suitable culture medium which medium preferably contains
one or more substances that inhibit the growth or survival of the unfused, parental myeloma cells (also referred to as fusion
partner). For example, if the parental myeloma cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT
or HPRT), the selective culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine (HAT
medium), which substances prevent the growth of HGPRT-deficient cells.

[0096] Preferred fusion partner myeloma cells are those that fuse efficiently, support stable high-level production of antibody by
the selected antibody-producing cells, and are sensitive to a selective medium that selects against the unfused parental cells.
Preferred myeloma cell lines are murine myeloma lines, such as those derived from MOPC-21 and MPC-11 mouse tumors
available from the Salk Institute Cell Distribution Center, San Diego, California USA, and SP-2 and derivatives e.g., X63-Ag8-653
cells available from the American Type Culture Collection, Manassas, Virginia, USA. Human myeloma and mouse-human
heteromyeloma cell lines also have been described for the production of human monoclonal antibodies (Kozbor, J. Immunol.,
133:3001 (1984); and Brodeur et al., Monoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel Dekker,
Inc., New York, 1987)).
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[0097] Culture medium in which hybridoma cells are growing is assayed for production of monoclonal antibodies directed against
the antigen. Preferably, the binding specificity of monoclonal antibodies produced by hybridoma cells is determined by
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or enzyme-linked immunosorbent assay
(ELISA).

[0098] The binding affinity of the monoclonal antibody can, for example, be determined by the Scatchard analysis described in
Munson et al., Anal. Biochem., 107:220 (1980).

[0099] Once hybridoma cells that produce antibodies of the desired specificity, affinity, and/or activity are identified, the clones
may be subcloned by limiting dilution procedures and grown by standard methods (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)). Suitable culture media for this purpose include, for example, D-MEM or RPMI-1640
medium. In addition, the hybridoma cells may be grown in vivo as ascites tumors in an animal e.g" by i.p. injection of the cells into
mice.

[0100] The monoclonal antibodies secreted by the subclones are suitably separated from the culture medium, ascites fluid, or
serum by conventional antibody purification procedures such as, for example, affinity chromatography (e.g., using protein A or
protein G-Sepharose) or ion-exchange chromatography, hydroxylapatite chromatography, gel electrophoresis, dialysis, etc.

[0101] DNA encoding the monoclonal antibodies is readily isolated and sequenced using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and light chains of murine
antibodies). The hybridoma cells serve as a preferred source of such DNA. Once isolated, the DNA may be placed into
expression vectors, which are then transfected into host cells such as E. coli cells, simian COS cells, Chinese Hamster Ovary
(CHO) cells, or myeloma cells that do not otherwise produce antibody protein, to obtain the synthesis of monoclonal antibodies in
the recombinant host cells. Review articles on recombinant expression in bacteria of DNA encoding the antibody include Skerra et
al., Curr. Opinion in Immunol., 5:256-262 (1993) and Pluckthun, Immunol. Revs. 130:151-188 (1992).

[0102] In a further embodiment, monoclonal antibodies or antibody fragments can be isolated from antibody phage libraries
generated using the techniques described in McCafferty et al., Nature, 348:552-554 (1990). Clackson et al., Nature, 352:624-628
(1991) and Marks et al., J. Mol. Biol., 222:581-597 (1991) describe the isolation of murine and human antibodies, respectively,
using phage libraries. Subsequent publications describe the production of high affinity (nM range) human antibodies by chain
shuffling (Marks et al., Bio/Technology, 10:779-783 (1992 )), as well as combinatorial infection and in vivo recombination as a
strategy for constructing very large phage libraries (Waterhouse et al., Nuc. Acids. Res. 21:2265-2266 (1993)). Thus, these
techniques are viable alternatives to traditional monoclonal antibody hybridoma techniques for isolation of monoclonal antibodies.

[0103] The DNA that encodes the antibody may be modified to produce chimeric or fusion antibody polypeptides, for example, by
substituting human heavy chain and light chain constant domain (CH and C) sequences for the homologous murine sequences
(U.S. Patent No. 4,816,567; and Morrison, et al., Proc. Natl Acad. Sci. USA, 81:6851 (1984)), or by fusing the immunoglobulin
coding sequence with all or part of the coding sequence for a non-immunoglobulin polypeptide (heterologous polypeptide). The
non-immunoglobulin polypeptide sequences can substitute for the constant domains of an antibody, or they are substituted for
the variable domains of one antigen-combining site of an antibody to create a chimeric bivalent antibody comprising one antigen-
combining site having specificity for an antigen and another antigen-combining site having specificity for a different antigen.

3. Human and Humanized Antibodies

[0104] The anti- LY6 antibodies useful in the practice of the invention may further comprise humanized antibodies or human
antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, immunoglobulin chains or
fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen-binding subsequences of antibodies) which contain minimal

sequence derived from non-human immunoglobulin. Humanized antibodies include human immunoglobulins (recipient antibody) in
which residues from a complementary determining region (CDR) of the recipient are replaced by residues from a CDR of a non-
human species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and capacity. In some
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding non-human residues. Humanized
antibodies may also comprise residues which are found neither in the recipient antibody nor in the imported CDR or framework
sequences. In general, the humanized antibody will comprise substantially all of at least one, and typically two, variable domains,
in which all or substantially all of the CDR regions correspond to those of a non-human immunoglobulin and all or substantially all
of the FR regions are those of a human immunoglobulin consensus sequence. The humanized antibody optimally also will
comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin [Jones et al.,
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Nature, 321:522-525 (1986) ; Riechmann et al., Nature, 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol., 2:593-596
(1992)].

[0105] Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized antibody has one or
more amino acid residues introduced into it from a source which is hon-human. These non-human amino acid residues are often
referred to as "import" residues, which are typically taken from an "import" variable domain. Humanization can be essentially
performed following the method of Winter and co-workers (Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature,
332:323-327 (1988); Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the
corresponding sequences of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies ( U.S. Patent
No. 4,816,567), wherein substantially less than an intact human variable domain has been substituted by the corresponding
sequence from a non-human species. In practice, humanized antibodies are typically human antibodies in which some CDR
residues and possibly some FR residues are substituted by residues from analogous sites in rodent antibodies.

[0106] The choice of human variable domains, both light and heavy, to be used in making the humanized antibodies is very
important to reduce antigenicity and HAMA response (human anti-mouse antibody) when the antibody is intended for human
therapeutic use. According to the so-called "best-fit" method, the sequence of the variable domain of a rodent antibody is
screened against the entire library of known human variable domain sequences. The human V domain sequence which is closest
to that of the rodent is identified and the human framework region (FR) within it accepted for the humanized antibody (Sims et al.,
J. Immunol. 151:2296 (1993); Chothia et al., J. Mol. Biol., 196:901 (1987)). Another method uses a particular framework region
derived from the consensus sequence of all human antibodies of a particular subgroup of light or heavy chains. The same
framework may be used for several different humanized antibodies (Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992),
Presta et al., J. Immunol. 151:2623 (1993)).

[0107] It is further important that antibodies be humanized with retention of high binding affinity for the antigen and other
favorable biological properties. To achieve this goal, according to a preferred method, humanized antibodies are prepared by a
process of analysis of the parental sequences and various conceptual humanized products using three-dimensional models of the
parental and humanized sequences. Three-dimensional immunoglobulin models are commonly available and are familiar to those
skilled in the art. Computer programs are available which illustrate and display probable three-dimensional conformational
structures of selected candidate immunoglobulin sequences. Inspection of these displays permits analysis of the likely role of the
residues in the functioning of the candidate immunoglobulin sequence, i.e., the analysis of residues that influence the ability of
the candidate immunoglobulin to bind its antigen. In this way, FR residues can be selected and combined from the recipient and
import sequences so that the desired antibody characteristic, such as increased affinity for the target antigen(s), is achieved. In
general, the hypervariable region residues are directly and most substantially involved in influencing antigen binding.

[0108] Various forms of a humanized anti-LY6 antibody antibodies are contemplated. For example, the humanized antibody may
be an antibody fragment, such as a Fab, which is optionally conjugated with one or more cytotoxic agent(s) in order to generate
an immunoconjugate. Alternatively, the humanized antibody may be an intact antibody, such as an intact IgG1 antibody.

[0109] As an alternative to humanization, human antibodies can be generated. For example, it is now possible to produce
transgenic animals (e.g., mice) that are capable, upon immunization, of producing a full repertoire of human antibodies in the
absence of endogenous immunoglobulin production. For example, it has been described that the homozygous deletion of the
antibody heavy-chain joining region (JH) gene in chimeric and germ-line mutant mice results in complete inhibition of endogenous

antibody production. Transfer of the human germ-line immunoglobulin gene array into such germ-line mutant mice will result in the
production of human antibodies upon antigen challenge. See, e.g., Jakobovits et al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993);
Jakobovits et al., Nature, 362:255-258 (1993) ; Bruggemann et al., Year in Immuno. 7:33 (1993); U.S. Patent Nos. 5,545,806,
5,569,825, 5,591,669 (all of GenPharm); 5,545,807; and WO 97/17852.

[0110] Alternatively, phage display technology (McCafferty et al., Nature 348:552-553 (1990]) can be used to produce human
antibodies and antibody fragments in vitro, from immunoglobulin variable (V) domain gene repertoires from unimmunized donors.
According to this technique, antibody V domain genes are cloned in-frame into either a major or minor coat protein gene of a
filamentous bacteriophage, such as M13 or fd, and displayed as functional antibody fragments on the surface of the phage
particle. Because the filamentous particle contains a single-stranded DNA copy of the phage genome, selections based on the
functional properties of the antibody also result in selection of the gene encoding the antibody exhibiting those properties. Thus,
the phage mimics some of the properties of the B-cell. Phage display can be performed in a variety of formats, reviewed in, e.g.,
Johnson, Kevin S. and Chiswell, David J., Current Opinion in Structural Biology 3:564-571 (1993). Several sources of V-gene
segments can be used for phage display. Clackson et al., Nature, 352:624-628 (1991) isolated a diverse array of anti-oxazolone
antibodies from a small random combinatorial library of V genes derived from the spleens of immunized mice. A repertoire of V
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genes from unimmunized human donors can be constructed and antibodies to a diverse array of antigens (including self-
antigens) can be isolated essentially following the techniques described by Marks et al., J. Mol. Biol. 222:581-597 (1991), or
Griffith et al., EMBO J. 12:725-734 (1993). See, also, U.S. Patent Nos. 5,565,332 and 5,573,905.

[0111] As discussed above, human antibodies may also be generated by in vifro activated B cells (see U.S. Patents 5,567,610
and 5,229,275).

4. Antibody fragments

[0112] In certain circumstances there are advantages of using antibody fragments, rather than whole antibodies. The smaller
size of the fragments allows for rapid clearance, while retaining similar antigen binding specificity of the corresponding full length
molecule, and may lead to improved access to solid tumors.

[0113] Various techniques have been developed for the production of antibody fragments. Traditionally, these fragments were
derived via proteolytic digestion of intact antibodies (see, e.g., Morimoto et al., Journal of Biochemical and Biophysical Methods
24:107-117 (1992); and Brennan et al., Science, 229:81 (1985)). However, these fragments can now be produced directly by
recombinant host cells. Fab, Fv and scFv antibody fragments can all be expressed in and secreted from E. coli, thus allowing the
facile production of large amounts of these fragments. Antibody fragments can be isolated from the antibody phage libraries
discussed above. Alternatively, Fab'-SH fragments can be directly recovered from E. coli and chemically coupled to form F(ab')2
fragments (Carter et al., Bio/Technology 10:163-167 (1992)). According to another approach, F(ab')o fragments can be isolated
directly from recombinant host cell culture. Fab and F(ab')2 fragment with increased in vivo half-life comprising a salvage receptor
binding epitope residues are described in U.S. Patent No. 5,869,046. Other techniques for the production of antibody fragments
will be apparent to the skilled practitioner. In other embodiments, the antibody of choice is a single chain Fv fragment (scFv). See
WO 93/16185; U.S. Patent No. 5,571,894; and U.S. Patent No. 5,587,458. Fv and sFv are the only species with intact combining
sites that are devoid of constant regions; thus, they are suitable for reduced nonspecific binding during in vivo use. sFv fusion
proteins may be constructed to yield fusion of an effector protein at either the amino or the carboxy terminus of an sFv. See
Antibody Engineering, ed. Borrebaeck, supra. The antibody fragment may also be a "linear antibody", e.g., as described in U.S.
Patent 5,641,870 for example. Such linear antibody fragments may be monospecific or bispecific.

5. Bispecific Antibodies

[0114] Bispecific antibodies are antibodies that have binding specificities for at least two different epitopes. Exemplary bispecific
antibodies may bind separate antigens or bind to two different epitopes of a particular LY6 polypeptide described herein. Other
such antibodies may combine the above LY6 binding site with a binding site for another protein. Where the bispecific antibody is
useful in the diagnostic method of the invention, the second antibody arm may bind a detectable polypeptide. Bispecific
antibodies can be prepared as full length antibodies or antibody fragments (e.g., F(ab')2 bispecific antibodies).

[0115] Methods for making bispecific antibodies are known in the art. Traditional production of full length bispecific antibodies is
based on the co-expression of two immunoglobulin heavy chain-light chain pairs, where the two chains have different specificities
(Millstein et al., Nature 305:537-539 (1983)). Because of the random assortment of immunoglobulin heavy and light chains, these
hybridomas (quadromas) produce a potential mixture of 10 different antibody molecules, of which only one has the correct
bispecific structure. Purification of the correct molecule, which is usually done by affinity chromatography steps, is rather
cumbersome, and the product yields are low. Similar procedures are disclosed in WO 93/08829, and in Traunecker et al., EMBO
J. 10:3655-3659 (1991).

[0116] According to a different approach, antibody variable domains with the desired binding specificities (antibody-antigen
combining sites) are fused to immunoglobulin constant domain sequences. Preferably, the fusion is with an Ig heavy chain
constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain
constant region (CH1) containing the site necessary for light chain bonding, present in at least one of the fusions. DNAs encoding
the immunoglobulin heavy chain fusions and, if desired, the immunoglobulin light chain, are inserted into separate expression
vectors, and are co-transfected into a suitable host cell. This provides for greater flexibility in adjusting the mutual proportions of
the three polypeptide fragments in embodiments when unequal ratios of the three polypeptide chains used in the construction
provide the optimum yield of the desired bispecific antibody. It is, however, possible to insert the coding sequences for two or all
three polypeptide chains into a single expression vector when the expression of at least two polypeptide chains in equal ratios
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results in high yields or when the ratios have no significant affect on the yield of the desired chain combination.

[0117] In a preferred embodiment of this approach, the bispecific antibodies are composed of a hybrid immunoglobulin heavy
chain with a first binding specificity in one arm, and a hybrid immunoglobulin heavy chain-light chain pair (providing a second
binding specificity) in the other arm. It was found that this asymmetric structure facilitates the separation of the desired bispecific
compound from unwanted immunoglobulin chain combinations, as the presence of an immunoglobulin light chain in only one half
of the bispecific molecule provides for a facile way of separation. This approach is disclosed in WO 94/04690. For further details
of generating bispecific antibodies see, for example, Suresh et al., Methods in Enzymology 121:210 (1986).

[0118] According to another approach described in U.S. Patent No. 5,731,168, the interface between a pair of antibody
molecules can be engineered to maximize the percentage of heterodimers which are recovered from recombinant cell culture. The
preferred interface comprises at least a part of the CH3 domain. In this method, one or more small amino acid side chains from
the interface of the first antibody molecule are replaced with larger side chains (e.g., tyrosine or tryptophan). Compensatory
"cavities" of identical or similar size to the large side chain(s) are created on the interface of the second antibody molecule by
replacing large amino acid side chains with smaller ones (e.g., alanine or threonine). This provides a mechanism for increasing
the yield of the heterodimer over other unwanted end-products such as homodimers.

[0119] Bispecific antibodies include cross-linked or "heteroconjugate” antibodies. For example, one of the antibodies in the
heteroconjugate can be coupled to avidin, the other to biotin. Such antibodies have, for example, been proposed to target
immune system cells to unwanted cells (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360, WO
92/200373, and EP 03089). Heteroconjugate antibodies also find use in the present method of the invention by providing multiple
(either different or the same) detectable markers on each antibody for improved assay detection. Heteroconjugate antibodies may
be made using any convenient cross-linking methods. Suitable cross-linking agents are well known in the art, and are disclosed in
U.S. Patent No. 4,676,980, along with a number of cross-linking techniques.

[0120] Techniques for generating bispecific antibodies from antibody fragments have also been described in the literature. For
example, bispecific antibodies can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab')p fragments. These fragments are reduced in
the presence of the dithiol complexing agent, sodium arsenite, to stabilize vicinal dithiols and prevent intermolecular disulfide
formation. The Fab' fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB
derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an equimolar amount of
the other Fab'-TNB derivative to form the bispecific antibody. The bispecific antibodies produced can be used as agents for the
selective immobilization of enzymes.

[0121] Recent progress has facilitated the direct recovery of Fab'-SH fragments from E. coli, which can be chemically coupled to
form bispecific antibodies. Shalaby et al., J. Exp. Med. 175: 217-225 (1992) describe the production of a fully humanized bispecific
antibody F(ab')2> molecule. Each Fab' fragment was separately secreted from E. coli and subjected to directed chemical coupling
in vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to cells overexpressing the ErbB2
receptor and normal human T cells, as well as trigger the lytic activity of human cytotoxic lymphocytes against human breast
tumor targets.

[0122] Various techniques for making and isolating bispecific antibody fragments directly from recombinant cell culture have also
been described. For example, bispecific antibodies have been produced using leucine zippers. Kostelny et al., J. Immunol.
148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two
different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region to form monomers and then
reoxidized to form the antibody heterodimers. This method can also be utilized for the production of antibody homodimers. The
"diabody" technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative
mechanism for making bispecific antibody fragments. The fragments comprise a V4 connected to a V|_ by a linker which is too
short to allow pairing between the two domains on the same chain. Accordingly, the VH and V|_ domains of one fragment are
forced to pair with the complementary V| and VH domains of another fragment, thereby forming two antigen-binding sites.
Another strategy for making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been reported. See
Gruber et al., J. Immunol., 152:5368 (1994).

[0123] Antibodies with more than two valencies are contemplated. For example, trispecific antibodies can be prepared. Tutt et
al., J. Immunol. 147:60 (1991).

6. Multivalent Antibodies
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[0124] A multivalent antibody may be internalized (and/or catabolized) faster than a bivalent antibody by a cell expressing an
antigen to which the antibodies bind. The antibodies of the present invention can be multivalent antibodies (which are other than
of the IgM class) with three or more antigen binding sites (e.g. tetravalent antibodies), which can be readily produced by
recombinant expression of nucleic acid encoding the polypeptide chains of the antibody. The multivalent antibody can comprise a
dimerization domain and three or more antigen binding sites. The preferred dimerization domain comprises (or consists of) an Fc
region or a hinge region. In this scenario, the antibody will comprise an Fc region and three or more antigen binding sites amino-
terminal to the Fc region. The preferred multivalent antibody herein comprises (or consists of) three to about eight, but preferably
four, antigen binding sites. The multivalent antibody comprises at least one polypeptide chain (and preferably two polypeptide
chains), wherein the polypeptide chain(s) comprise two or more variable domains. For instance, the polypeptide chain(s) may
comprise VD1-(X1)nVD2-(X2)n-Fc, wherein VD1 is a first variable domain, VD2 is a second variable domain, Fc is one polypeptide

chain of an Fc region, X1 and X2 represent an amino acid or polypeptide, and n is 0 or 1. For instance, the polypeptide chain(s)
may comprise: VH-CH1-flexible linker-VH-CH1-Fc region chain; or VH-CH1-VH-CH1-Fc region chain. The multivalent antibody
herein preferably further comprises at least two (and preferably four) light chain variable domain polypeptides. The multivalent
antibody herein may, for instance, comprise from about two to about eight light chain variable domain polypeptides. The light
chain variable domain polypeptides contemplated here comprise a light chain variable domain and, optionally, further comprise a
CL domain.

7. Effector Function Engineering

[0125] It may be desirable to modify the antibody of the invention with respect to effector function, e.g., so as to enhance
antigen-dependent cell-mediated cyotoxicity (ADCC) and/or complement dependent cytotoxicity (CDC) of the antibody. This may
be achieved by introducing one or more amino acid substitutions in an Fc region of the antibody. Alternatively or additionally,
cysteine residue(s) may be introduced in the Fc region, thereby allowing interchain disulfide bond formation in this region. The
homodimeric antibody thus generated may have improved internalization capability and/or increased complement-mediated cell
killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med. 176:1191-1195 (1992) and Shopes, B.
J. Immunol. 148:2918-2922 (1992). Homodimeric antibodies with enhanced anti-tumor activity may also be prepared using
heterobifunctional cross-linkers as described in Wolff et al., Cancer Research 53:2560-2565 (1993). Alternatively, an antibody
can be engineered which has dual Fc regions and may thereby have enhanced complement lysis and ADCC capabilities. See
Stevenson et al., Anti-Cancer Drug Design 3:219-230 (1989). To increase the serum half life of the antibody, one may
incorporate a salvage receptor binding epitope into the antibody (especially an antibody fragment) as described in U.S. Patent
5,739,277, for example. As used herein, the term "salvage receptor binding epitope"” refers to an epitope of the Fc region of an
IgG molecule (e.g., IgG1, 1gG2, lgG3, or IgG4) that is responsible for increasing the in vivo serum half-life of the IgG molecule.

8. Inmunoconjugates

[0126] The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent such as a
chemotherapeutic agent, a growth inhibitory agent, a toxin (e.g., an enzymatically active toxin of bacterial, fungal, plant, or animal
origin, or fragments thereof), or a radioactive isotope (i.e., a radioconjugate) and/or a detectable label.

a. Chemotherapeutic agents

[0127] Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above. Enzymatically
active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active fragments of diphtheria toxin,
exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites fordii
proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin,
sapaonaria officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of

radionuclides are available for the production of radioconjugated antibodies. Examples include 212g; 131 131, 0y, and 186Re.
Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional protein-coupling agents such as N-
succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido compounds
(such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine),
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diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene).
For example, a ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). Carbon-14-labeled 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of
radionucleotide to the antibody. See W094/11026.

[0128] Conjugates of an antibody and one or more small molecule toxins, such as a calicheamicin, maytansinoids, a trichothene,
and CC1065, and the derivatives of these toxins that have toxin activity, are also contemplated herein.

B. LY6 Binding Oligope ptides

[0129] LY6 binding oligopeptides of the present invention are oligopeptides that bind, preferably specifically, to a LY6
polypeptide as described herein. LY6 binding oligopeptides may be chemically synthesized using known oligopeptide synthesis
methodology or may be prepared and purified using recombinant technology. LY6 binding oligopeptides are usually at least about
5 amino acids in length, alternatively at least about 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67,68,69,70,71,72,73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
96, 97, 98, 99, or 100 amino acids in length or more, wherein such oligopeptides that are capable of binding, preferably
specifically, to a LY6 polypeptide as described herein. LY6 binding oligopeptides may be identified without undue experimentation
using well known techniques. In this regard, it is noted that techniques for screening oligopeptide libraries for oligopeptides that
are capable of specifically binding to a polypeptide target are well known in the art (see, e.g., U.S. Patent Nos. 5,556,762,
5,750,373, 4,708,871, 4,833,092, 5,223,409, 5,403,484, 5,571,689, 5,663,143, PCT Publication Nos. WO 84/03506 and
WOB84/03564; Geysen et al., Proc. Natl. Acad. Sci. U.S.A.,, 81:3998-4002 (1984); Geysen et al., Proc. Natl. Acad. Sci. US.A,,
82:178-182 (1985); Geysen et al., in Synthetic Peptides as Antigens, 130-149 (1986); Geysen et al., J. Immunol. Meth., 102:259-
274 (1987); Schoofs et al., J. Immunol., 140:611-616 (1988), Cwirla, S. E. et al. (1990) Proc. Natl. Acad. Sci. USA, 87:6378;
Lowman, H.B. et al. (1991) Biochemistry, 30:10832; Clackson, T. et al. (1991) Nature, 352: 624 ; Marks, J. D. et al. (1991), J. Mol.
Biol., 222:581; Kang, A.S. et al. (1991) Proc. Natl. Acad. Sci. USA, 88:8363, and Smith, G. P. (1991) Current Opin. Biotechnol.,
2:668).

[0130] In this regard, bacteriophage (phage) display is one well known technique which allows one to screen large oligopeptide
libraries to identify member(s) of those libraries which are capable of specifically binding to a polypeptide target. Phage display is
a technique by which variant polypeptides are displayed as fusion proteins to the coat protein on the surface of bacteriophage
particles (Scott, J.K. and Smith, G. P. (1990) Science 249: 386). The utility of phage display lies in the fact that large libraries of
selectively randomized protein variants (or randomly cloned cDNAs) can be rapidly and efficiently sorted for those sequences that
bind to a target molecule with high affinity. Display of peptide (Cwirla, S. E. et al. (1990) Proc. Natl. Acad. Sci. USA, 87:6378) or
protein (Lowman, H.B. et al. (1991) Biochemistry, 30:10832; Clackson, T. et al. (1991) Nature, 352: 624 ; Marks, J. D. et al.
(1991), J. Mol. Biol., 222:581; Kang, A.S. et al. (1991) Proc. Natl. Acad. Sci. USA, 88:8363) libraries on phage have been used for
screening millions of polypeptides or oligopeptides for ones with specific binding properties (Smith, G. P. (1991) Current Opin.
Biotechnol., 2:668). Sorting phage libraries of random mutants requires a strategy for constructing and propagating a large
number of variants, a procedure for affinity purification using the target receptor, and a means of evaluating the results of binding
enrichments. U.S. Patent Nos. 5,223,409, 5,403,484, 5,571,689, and 5,663,143.

[0131] Although most phage display methods have used filamentous phage, lambdoid phage display systems (WO 95/34683;
U.S. 5,627,024), T4 phage display systems (Ren et al., Gene, 215: 439 (1998); Zhu et al., Cancer Research, 58(15): 3209-3214
(1998); Jiang et al., Infection & Immunity, 65(11): 4770-4777 (1997 ); Ren et al., Gene, 195(2):303-311 (1997); Ren, Protein Sci.,
5: 1833 (1996) ; Efimov et al., Virus Genes, 10: 173 (1995)) and T7 phage display systems (Smith and Scott, Methods in
Enzymology, 217: 228-257 (1993); U.S. 5,766,905) are also known.

[0132] Many other improvements and variations of the basic phage display concept have now been developed. These
improvements enhance the ability of display systems to screen peptide libraries for binding to selected target molecules and to
display functional proteins with the potential of screening these proteins for desired properties. Combinatorial reaction devices for
phage display reactions have been developed (WO 98/14277) and phage display libraries have been used to analyze and control
bimolecular interactions (WO 98/20169; WO 98/20159) and properties of constrained helical peptides (WO 98/20036) . WO
97/35196 describes a method of isolating an affinity ligand in which a phage display library is contacted with one solution in which
the ligand will bind to a target molecule and a second solution in which the affinity ligand will not bind to the target molecule, to
selectively isolate binding ligands. WO 97/46251 describes a method of biopanning a random phage display library with an affinity
purified antibody and then isolating binding phage, followed by a micropanning process using microplate wells to isolate high
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affinity binding phage. The use of Staphlylococcus aureus protein A as an affinity tag has also been reported (Li et al. (1998) Mol
Biotech., 9:187). WO 97/47314 describes the use of substrate subtraction libraries to distinguish enzyme specificities using a
combinatorial library which may be a phage display library. A method for selecting enzymes suitable for use in detergents using
phage display is described in WO 97/09446. Additional methods of selecting specific binding proteins are described in U.S. Patent
Nos. 5,498,538, 5,432,018, and WO 98/15833.

[0133] Methods of generating peptide libraries and screening these libraries are also disclosed in U.S. Patent Nos. 5,723,286,
5,432,018, 5,580,717, 5,427,908, 5,498,530, 5,770,434, 5,734,018, 5,698,426, 5,763,192, and 5,723,323.

[0134] In aspect, the present invention concerns ligands for the LYPD5 polypeptide. Figure 32 demonstrates this showing
untransfected COS cells (A) and COS cells transfected with GLG-1 and stained with LYPD5-Fc protein. In one embodiment, the
ligand for LYPDS5 is the golgi complex localized glycoprotein 1 (GLG-1) or E-selectin 1 (ESL-1) polypeptide as shown in SEQ ID
NOS:18, 20, 22, or 24, encoded by the nucleic acid shown as SEQ ID NOS: 17, 19, 21, or 23, respectively. In another
embodiment, the polynucleotide encoding a GLG-1 polypeptide comprises at least 15, at least 25, at least, at least 50, at least
100, at least 250, at least 500, at least 750, at least 1000, at least 1250, at least 1500, at least 1750, at least 2000, at least 2040,
at least 2090, at least 2150, at least 2200, at least 2300, at least 2400, at least 2500, at least 2600, at least 2700, at least 2800,
at least 2900, at least 3000, at least 3100, at least 3200, at least 3300, at least 3400, at least 3500, at least 3600, at least 3700,
or at least 3720 contiguous nucleotides of SEQ ID NOs 17, 19, 21, or 23, or the polynucleotide encoding a GLG-1 comprises SEQ
ID NOs 17, 19, 21, or 23. In one embodiment, a polynucleotide that binds a polynucleotide encoding a GLG-1 (SEQ ID NOs:17,
19, 21, or 23), or fragment thereof, has at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least
99% or 100% sequence identity with the GLG-1 polypeptide or fragment thereof. In one embodiment, the GLG-1 polypeptide
comprises at least 10, at least 25, at least 50, at least 75, at least 100, at least 125, at least 150, at least 175, at least 200, at
least 225, at least 250, at least 275, at least 300, at least 325, at least 350, at least 400, at least 450, at least 500, at least 550, at
least 600, at least 650, at least 700, at least 750, at least 800, at least 850, at least 900, at least 950, at least 1000, at least 1050,
at least 1100, at least 1150, or at least 1200 contiguous amino acids of SEQ ID NOs:18, 20, 22, or 24, or the GLG-1 polypeptide
comprises SEQ ID NOs:18, 20, 22, or 24. GLG-1 or ESL-1 is expressed on neutrophils, believe to be involved in extravasation of
neutrophils into tissues, and thought to play an important role in inflammation (see Hidalgo et al. (2007) Immunity, 26(4): 477-
489). GLG-1 or ESL-1 has 14 cysteine rich GLG1 domains. The extracellular domain (ECD) is lengthy and as described below,
variants or fragments of the GLG-1 ECD were found to have the ability to bind LYPD5.

[0135] In another embodiment, the LYPD5 ligand is a variant or fragment a GLG-1 or ESL-1 molecule described herein. As
shown in Figure 33A-B, GLG-1 or ESL-1 may be viewed as fragments 1, 2, 3, and 4 and as described in Example 11, any one of
the 4 fragments are sufficient for LYPDS5 binding.

[0136] In another embodiment, the LYPD5 ligand is a variant or fragment of GLG-1 or ESL-1 that is a single GLG-1 domain. As
shown in Figure 34A-B, GLG-1 is made up of multiple GLG-1 domains and as described in Example 11, single GLG-1 domains
are sufficient for LYPD5 binding.

[0137] In another embodiment, the LYPD5 ligand is a variant or fragment of GLG-1 or ESL-1 that is specific for LYPD5. As shown
in Figure 35A-B, GLG-1 includes domains 26-114, domain 115, and domain 150 and as described in Example 11, domain 115
binds LYPD5 but domains 26-114 does not bind LYPD5.

[0138] The present invention contemplates variants of GLG-1 in the same manner it contemplates variants for LY6 family
members.

C. Polypeptide Variants

[0139] In addition to the polypeptides, antibodies and LY86 binding polypeptides described herein, it is contemplated that variants
of such molecules can be prepared for use with the invention herein. Such variants can be prepared by introducing appropriate
nucleotide changes into the encoding DNA, and/or by synthesis of the desired antibody or polypeptide. Those skilled in the art will
appreciate that amino acid changes may alter post-translational processes of these molecules, such as changing the number or
position of glycosylation sites or altering the membrane anchoring characteristics.

[0140] Variations in amino acid sequence can be made, for example, using any of the techniques and guidelines for conservative

and non-conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a substitution, deletion or
insertion of one or more codons encoding the amino acid sequence that results in a change in the amino acid sequence as
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compared with the native sequence. Optionally the variation is by substitution of at least one amino acid with any other amino acid
in one or more of the domains of the amino acid sequence of interest. Guidance in determining which amino acid residue may be
inserted, substituted or deleted without adversely affecting the desired activity may be found by comparing the sequence of the
amino acid sequence of interest with homologous known protein molecules and minimizing the number of amino acid sequence
changes made in regions of high homology. Amino acid substitutions can be the result of replacing one amino acid with another
amino acid having similar structural and/or chemical properties, such as the replacement of a leucine with a serine, i.e.,
conservative amino acid replacements. Insertions or deletions may optionally be in the range of about 1 to 5 amino acids. The
variation allowed may be determined by systematically making insertions, deletions or substitutions of amino acids in the
sequence and testing the resulting variants for activity exhibited by the full-length or mature native sequence.

[0141] Fragments of the various polypeptides are provided herein. Such fragments may be truncated at the N-terminus or C-
terminus, or may lack internal residues, for example, when compared with a full length native antibody or protein. Such fragments
which lack amino acid residues that are not essential for a desired biological activity are also useful with the disclosed methods.

[0142] The above polypeptide fragments may be prepared by any of a number of conventional techniques. Desired peptide
fragments may be chemically synthesized. An alternative approach involves generating such fragments by enzymatic digestion,
e.g., by treating the protein with an enzyme known to cleave proteins at sites defined by particular amino acid residues, or by
digesting the DNA with suitable restriction enzymes and isolating the desired fragment. Yet another suitable technique involves
isolating and amplifying a DNA fragment encoding the desired fragment fragment by polymerase chain reaction (PCR).
Oligonucleotides that define the desired termini of the DNA fragment are employed at the 5' and 3' primers in the PCR.
Preferably, such fragments share at least one biological and/or immunological activity with the corresponding full length molecule.

[0143] In particular embodiments, conservative substitutions of interest are shown in Table 6 under the heading of preferred
substitutions. If such substitutions result in a change in biological activity, then more substantial changes, denominated exemplary
substitutions in Table 6, or as further described below in reference to amino acid classes, are introduced and the products
screened in order to identify the desired variant.

Table 6
Original Residue Exemplary Substitutions Preferred Substitutions
Ala (A) Val; Leuy; lle Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp; Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser, Ala Ser
GIn(Q) Asn; Glu Asn
Glu (E) Asp, GIn Asp
Gly (G) Pro; Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
lle (1) Leu; Val; Met; Ala; Phe; Norleucine Leu
Leu(L) Norleucine; lle; Val; Met; Ala; Phe lle
Lys (K) Arg; GIn; Asn Arg
Met (M) Leu; Phe; lle Leu
Phe (F) Trp; Leu; Val; lle; Ala; Tyr Leu
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) lle; Leu; Met; Phe; Ala; Norleucine Leu

[0144] Substantial modifications in function or immunological identity of the LY6 polypeptide are accomplished by selecting
substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide backbone in the area of the
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substitution, for example, as a sheet or helical conformation, (b) the charge or hydrophobicity of the molecule at the target site, or
(c) the bulk of the side chain. Naturally occurring residues are divided into groups based on common side-chain properties:

(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, lle;

(2) neutral hydrophilic: Cys, Ser, Thr; Asn; GIn

(3) acidic: Asp, Glu;

(4) basic: His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro; and
(6) aromatic: Trp, Tyr, Phe.

S

[0145] Non-conservative substitutions will entail exchanging a member of one of these classes for another class. Such
substituted residues also may be introduced into the conservative substitution sites or, more preferably, into the remaining (non-
conserved) sites.

[0146] The variations can be made using methods known in the art such as oligonucleotide-mediated (site-directed)
mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis (Carter et al., Nucl. Acids Res., 13:4331
(1986); Zoller et al., Nucl. Acids Res., 10:6487 (1987)), cassette mutagenesis (Wells et al., Gene, 34:315 (1985)), restriction
selection mutagenesis (Wells et al., Philos. Trans. R. Soc. London SerA, 317:415 (1986)) or other known techniques can be
performed on the cloned DNA to produce the anti-LY6 molecule.

[0147] Scanning amino acid analysis can also be employed to identify one or more amino acids along a contiguous sequence.
Among the preferred scanning amino acids are relatively small, neutral amino acids. Such amino acids include alanine, glycine,
serine, and cysteine. Alanine is typically a preferred scanning amino acid among this group because it eliminates the side-chain
beyond the beta-carbon and is less likely to alter the main-chain conformation of the variant (Cunningham and Wells, Science,
244:1081-1085 (1989)). Alanine is also typically preferred because it is the most common amino acid. Further, it is frequently
found in both buried and exposed positions (Creighton, The Proteins, (W.H. Freeman & Co., N.Y.); Chothia, J. Mol. Biol., 150:1
(1978)). If alanine substitution does not yield adequate amounts of variant, an isoteric amino acid can be used.

[0148] Any cysteine residue not involved in maintaining the proper conformation of the LY6 polypeptide also may be substituted,
generally with serine, to improve the oxidative stability of the molecule and prevent aberrant crosslinking. Conversely, cysteine
bond(s) may be added to such a molecule to improve its stability (particularly where the antibody is an antibody fragment such as
an Fv fragment).

[0149] A particularly preferred type of substitutional variant involves substituting one or more hypervariable region residues of a
parent antibody (e.g., a humanized or human antibody). Generally, the resulting variant(s) selected for further development will
have improved biological properties relative to the parent antibody from which they are generated. A convenient way for
generating such substitutional variants involves affinity maturation using phage display. Briefly, several hypervariable region sites
(e.g., 6-7 sites) are mutated to generate all possible amino substitutions at each site. The antibody variants thus generated are
displayed in a monovalent fashion from filamentous phage particles as fusions to the gene Ill product of M13 packaged within
each particle. The phage-displayed variants are then screened for their biological activity (e.g., binding affinity) as herein
disclosed. In order to identify candidate hypervariable region sites for modification, alanine scanning mutagenesis can be
performed to identify hypervariable region residues contributing significantly to antigen binding. Alternatively, or additionally, it
may be beneficial to analyze a crystal structure of the antigen-antibody complex to identify contact points between the antibody
and target polypeptide. Such contact residues and neighboring residues are candidates for substitution according to the
techniques elaborated herein. Once such variants are generated, the panel of variants is subjected to screening as described
herein and antibodies with superior properties in one or more relevant assays may be selected for further development.

[0150] Nucleic acid molecules encoding amino acid sequence variants of LY6 polypeptides are prepared by a variety of methods
known in the art. These methods include, but are not limited to, isolation from a natural source (in the case of naturally occurring
amino acid sequence variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, and
cassette mutagenesis of a native sequence or an earlier prepared variant.

D. Modifications of Polypeptides

[0151] Polypeptides and/or antibodies that have been covalently modified may also be suitable for use within the scope of this
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invention. One type of covalent modification includes reacting targeted amino acid residues of such antibodies and polypeptides
with an organic derivatizing agent that is capable of reacting with selected side chains or the N- or C- terminal residues of such
antibodies and polypeptides. Derivatization with bifunctional agents is useful, for instance, for crosslinking the preceding
molecules to a water-insoluble support matrix or surface for use in purification. Commonly used crosslinking agents include, e.g.,
1,1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxysuccinimide esters, for example, esters with 4-azidosalicylic acid,
homobifunctional imidoesters, including disuccinimidyl esters such as 3,3'-dithiobis(succinimidylpropionate), bifunctional
maleimides such as bis-N-maleimido-1,8-octane and agents such as methyl-3-[(p-azdophenyl)dithio]propioimidate.

[0152] Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding glutamyl and
aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl groups of seryl or threonyl
residues, methylation of the a-amino groups of lysine, arginine, and histidine side chains (T.E. Creighton, Proteins: Structure and
Molecular Properties, W.H. Freeman & Co., San Francisco, pp. 79-86 (1983)), acetylation of the N-terminal amine, and amidation
of any C-terminal carboxyl group.

[0153] Another type of covalent modification of the polypeptides or antibodies comprises altering the native glycosylation pattern
of the antibody or polypeptide. "Altering the native glycosylation pattern” is intended for purposes herein to mean deleting one or
more carbohydrate moieties found in native sequence (either by removing the underlying glycosylation site or by deleting the
glycosylation by chemical and/or enzymatic means), and/or adding one or more glycosylation sites that are not present in the
respective native sequence. In addition, the phrase includes qualitative changes in the glycosylation of the native proteins,
involving a change in the nature and proportions of the various carbohydrate moieties present.

[0154] Glycosylation of antibodies and other polypeptides is typically either N-linked or O-linked. N-linked refers to the
attachment of the carbohydrate moiety to the side chain of an asparagine residue. The tripeptide sequences asparagine-X-serine
and asparagine-X-threonine, where X is any amino acid except proline, are the recognition sequences for enzymatic attachment
of the carbohydrate moiety to the asparagine side chain. Thus, the presence of either of these tripeptide sequences in a
polypeptide creates a potential glycosylation site. O-linked glycosylation refers to the attachment of one of the sugars N-
aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly serine or threonine, although 5-hydroxyproline
or 5-hydroxylysine may also be used.

[0155] Addition of glycosylation sites may be accomplished by altering the amino acid sequence such that it contains one or
more of the above-described tripeptide sequences (for N-linked glycosylation sites). The alteration may also be made by the
addition of, or substitution by, one or more serine or threonine residues to the sequence of the original such antibody or
polypeptide (for O-linked glycosylation sites). Such antibody or polypeptide sequence may optionally be altered through changes
at the DNA level, particularly by mutating the DNA encoding the preceding amino acid sequences at preselected bases such that
codons are generated that will translate into the desired amino acids.

[0156] Another means of increasing the number of carbohydrate moieties is by chemical or enzymatic coupling of glycosides to
the polypeptide. Such methods are described in the art, e.g., in WO 87/05330 published 11 September 1987, and in Aplin and
Wriston, CRC Crit. Rev. Biochem., pp. 259-306 (1981).

[0157] Removal of carbohydrate moieties may be accomplished chemically or enzymatically or by mutational substitution of
codons encoding for amino acid residues that serve as targets for glycosylation. Chemical deglycosylation techniques are known
in the art and described, for instance, by Hakimuddin, et al., Arch. Biochem. Biophys., 259:52 (1987) and by Edge et al., Anal.
Biochem., 118:131 (1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety
of endo-and exo-glycosidases as described by Thotakura et al., Meth. Enzymol., 138:350 (1987).

[0158] Another type of covalent modification comprises linking to one of a variety of nonproteinaceous polymers, e.g.,
polyethylene glycol (PEG), polypropylene glycol, or polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835;
4,496,689; 4,301,144; 4,670,417; 4,791,192 or 4,179,337. The LY6 polypeptide may also be entrapped in microcapsules
prepared, for example, by coacervation techniques or by interfacial polymerization (for example, hydroxymethylcellulose or
gelatin-microcapsules and poly-(methylmethacylate) microcapsules, respectively), in colloidal drug delivery systems (for example,
liposomes, albumin microspheres, microemulsions, nano-particles and nanocapsules), or in macroemulsions. Such techniques
are disclosed in Remington's Pharmaceutical Sciences, 16th edition, Oslo, A., Ed., (1980).

[0159] Modifications forming chimeric molecules results from fusions of one polypeptide to another, heterologous polypeptide or
amino acid sequence are contemplated for use with the present methods.

[0160] In one embodiment, such a chimeric molecule comprises a fusion of a polypeptide with a tag polypeptide which provides
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an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally placed at the amino- or carboxyl-
terminus of such antibody or polypeptide. The presence of such epitope-tagged forms of such antibodies or polypeptides can be
detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables such antibodies or polypeptide
to be readily purified by affinity purification using an anti-tag antibody or another type of affinity matrix that binds to the epitope
tag. Various tag polypeptides and their respective antibodies are well known in the art. Examples include poly-histidine (poly-his)
or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its antibody 12CA5 (Field et al., Mol. Cell. Biol., 8:2159-
2165 (1988)); the c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10 antibodies thereto (Evan et al., Molecular and Cellular
Biology, 5:3610-3616 (1985)); and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody (Paborsky et al., Protein
Engineering, 3(6):547-553 (1990)). Other tag polypeptides include the Flag-peptide (Hopp et al., BioTechnology, 6:1204-1210
(1988)); the KT3 epitope peptide (Martin et al., Science, 255:192-194 (1992)); an a-tubulin epitope peptide (Skinner et al., J. Biol.
Chem., 266:15163-15166 (1991)); and the T7 gene 10 protein peptide tag (Lutz-Freyermuth et al., Proc. Natl. Acad. Sci. USA,
87:6393-6397 (1990)).

[0161] In an alternative embodiment, the chimeric molecule may comprise a fusion of a polypeptide with an immunoglobulin or a
particular region of an immunoglobulin. For a bivalent form of the chimeric molecule (also referred to as an "immunoadhesin"),
such a fusion could be to the Fc region of an IgG molecule. The Ig fusions preferably include the substitution of a soluble
(transmembrane domain deleted or inactivated) form of a preceding antibody or polypeptide in the place of at least one variable
region within an Ig molecule. In a particularly preferred embodiment, the immunoglobulin fusion includes the hinge, CHz and CHg,
or the hinge, CHq, CHz and CHgs regions of an IgG1 molecule. For the production of immunoglobulin fusions see also US Patent

No. 5,428,130 issued June 27, 1995.

E. Preparation of Polype ptides

[0162] The description below relates primarily to production of polypeptides by culturing cells transformed or transfected with a
vector containing nucleic acid such antibodies, polypeptides and oligopeptides. The term "polypeptides” may include antibodies,
polypeptides and oligopeptides. It is, of course, contemplated that alternative methods, which are well known in the art, may be
employed to prepare such antibodies, polypeptides and oligopeptides. For instance, the appropriate amino acid sequence, or
portions thereof, may be produced by direct peptide synthesis using solid-phase techniques [see, e.g., Stewart et al., Solid-Phase
Peptide Synthesis, W.H. Freeman Co., San Francisco, CA (1969); Merrifield, J. Am. Chem. Soc., 85:2149-2154 (1963)]. In vitro
protein synthesis may be performed using manual techniques or by automation. Automated synthesis may be accomplished, for
instance, using an Applied Biosystems Peptide Synthesizer (Foster City, CA) using manufacturer's instructions. Various portions
of such antibodies, polypeptides or oligopeptides may be chemically synthesized separately and combined using chemical or
enzymatic methods to produce the desired product.

1. Isolation of DNA Encoding a Polypeptide

[0163] DNA encoding a polypeptide may be obtained from a cDNA library prepared from tissue believed to possess such
antibody, polypeptide or oligopeptide mRNA and to express it at a detectable level. Accordingly, DNA encoding such polypeptides
can be conveniently obtained from a cDNA library prepared from human tissue, a genomic library or by known synthetic
procedures (e.g., automated nucleic acid synthesis).

[0164] Libraries can be screened with probes (such as oligonucleotides of at least about 20-80 bases) designed to identify the
gene of interest or the protein encoded by it. Screening the cDNA or genomic library with the selected probe may be conducted
using standard procedures, such as described in Sambrook et al., Molecular Cloning: A Laboratory Manual (New York: Cold
Spring Harbor Laboratory Press, 1989). Alternatively, PCR methodology may be used. [Sambrook et al., supra; Dieffenbach et al.,
PCR Primer: A Laboratory Manual (Cold Spring Harbor Laboratory Press, 1995)].

[0165] Techniques for screening a cDNA library are well known in the art. The oligonucleotide sequences selected as probes
should be of sufficient length and sufficiently unambiguous that false positives are minimized. The oligonucleotide is preferably
labeled such that it can be detected upon hybridization to DNA in the library being screened. Methods of labeling are well known

in the art, and include the use of radiolabels like 32P-labeled ATP, biotinylation or enzyme labeling. Hybridization conditions,
including moderate stringency and high stringency, are provided in Sambrook et al., supra.

[0166] Sequences identified in such library screening methods can be compared and aligned to other known sequences

44



DK/EP 2436781 T3

deposited and available in public databases such as GenBank or other private sequence databases. Sequence identity (at either
the amino acid or nucleotide level) within defined regions of the molecule or across the full-length sequence can be determined
using methods known in the art and as described herein.

[0167] Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic libraries using the
deduced amino acid sequence disclosed herein for the first time, and, if necessary, using conventional primer extension
procedures as described in Sambrook et al., supra, to detect precursors and processing intermediates of mRNA that may not
have been reverse-transcribed into cDNA.

2. Selection and Transformation of Host Cells

[0168] Host cells are transfected or transformed with expression or cloning vectors described herein for LY6 polypeptide
production and cultured in conventional nutrient media modified as appropriate for inducing promoters, selecting transformants,
or amplifying the genes encoding the desired sequences. The culture conditions, such as media, temperature, pH and the like,
can be selected by the skilled artisan without undue experimentation. In general, principles, protocols, and practical techniques
for maximizing the productivity of cell cultures can be found in Mammalian Cell Biotechnology: A Practical Approach, M. Butler, ed.
(IRL Press, 1991) and Sambrook et al., supra.

[0169] Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily skilled artisan, for
example, CaClp, CaPOy4, liposome-mediated and electroporation. Depending on the host cell used, transformation is performed

using standard techniques appropriate to such cells. The calcium treatment employing calcium chloride, as described in
Sambrook et al., supra, or electroporation is generally used for prokaryotes. Infection with Agrobacterium tumefaciens is used for
transformation of certain plant cells, as described by Shaw et al., Gene, 23:315 (1983) and WO 89/05859 published 29 June
1989. For mammalian cells without such cell walls, the calcium phosphate precipitation method of Graham and van der Eb,
Virology, 52:456-457 (1978) can be employed. General aspects of mammalian cell host system transfections have been
described in U.S. Patent No. 4,399,216. Transformations into yeast are typically carried out according to the method of Van
Solingen et al., J. Bact., 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. Sci. (USA), 76:3829 (1979). However, other methods
for introducing DNA into cells, such as by nuclear microinjection, electroporation, bacterial protoplast fusion with intact cells, or
polycations, e.g., polybrene, polyornithine, may also be used. For various techniques for transforming mammalian cells, see
Keown et al., Methods in Enzymology, 185:527-537 (1990) and Mansour et al., Nature, 336:348-352 (1988).

[0170] Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, or higher eukaryote
cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative or Gram-positive organisms, for
example, Enterobacteriaceae such as E. coli. Various E. coli strains are publicly available, such as E. coli K12 strain MM294
(ATCC 31,448); E. coli X1776 (ATCC 31,537); E. coli strain W3110 (ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable
prokaryotic host cells include Enterobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella, Proteus,
Salmonella, e.qg., Salmonella typhimurium, Serratia, e.q., Serratia marcescans, and Shigella, as well as Bacilli such as B. subtilis
and B. licheniformis (e.g., B. licheniformis 41P disclosed in DD 266,710 published 12 April 1989), Pseudomonas such as P.
aeruginosa, and Streptomyces. These examples are illustrative rather than limiting. Strain W3110 is one particularly preferred
host or parent host because it is a common host strain for recombinant DNA product fermentations. Preferably, the host cell
secretes minimal amounts of proteolytic enzymes. For example, strain W3110 may be modified to effect a genetic mutation in the
genes encoding proteins endogenous to the host, with examples of such hosts including E. coli W3110 strain 1A2, which has the
complete genotype fonA ; E. coli W3110 strain 9E4, which has the complete genotype tonA pitr3; E. coli W3110 strain 27C7

(ATCC 55,244), which has the complete genotype tonA pir3 phoA E15 (argF-lac)169 degP ompT kan'; E. coli W3110 strain
37D86, which has the complete genotype tonA pitr3 phoA E15 (argF-lac) 169 degP ompT rbs7 ilvG kan”; E. coli W3110 strain 40B4,
which is strain 37D6 with a non-kanamycin resistant degP deletion mutation; and an E. coli strain having mutant periplasmic
protease disclosed in U.S. Patent No. 4,946,783 issued 7 August 1990. Alternatively, in vitro methods of cloning, e.g., PCR or
other nucleic acid polymerase reactions, are suitable.

[0171] Full length antibody, antibody fragments, and antibody fusion proteins can be produced in bacteria, in particular when
glycosylation and Fc effector function are not needed, such as when the therapeutic antibody is conjugated to a cytotoxic agent
(e.g., a toxin) and the immunoconjugate by itself shows effectiveness in tumor cell destruction. Full length antibodies have greater
half life in circulation. Production in E. coli is faster and more cost efficient. For expression of antibody fragments and
polypeptides in bacteria, see, e.g., U.S. 5,648,237 (Carter et. al.), U.S. 5,789,199 (Joly et al.), and U.S. 5,840,523 (Simmons et
al.) which describes translation initiation region (TIR) and signal sequences for optimizing expression and secretion. After
expression, the antibody is isolated from the E. coli cell paste in a soluble fraction and can be purified through, e.g., a protein Aor
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G column depending on the isotype. Final purification can be carried out similar to the process for purifying antibody expressed in
suitable cells (e.g., CHO cells).

[0172] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning or expression
hosts for vectors encoding desired polypeptides. Saccharomyces cerevisiae is a commonly used lower eukaryotic host
microorganism. Others include Schizosaccharomyces pombe (Beach and Nurse, Nature, 290: 140 [1981]; EP 139,383 published
2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et al., Bio/Technology, 9:968-975 (1991)) such as, e.g., K.
lactis (MW98-8C, CBS683, CBS4574; Louvencourt et al., J. Bacteriol., 154(2):737-742 [1983]), K. fragilis (ATCC 12,424), K.
bulgaricus (ATCC 16,045), K. wickeramii (ATCC 24,178), K. waltii (ATCC 56,500), K. drosophifarum (ATCC 36,906; Van den Berg
et al., Bio/Technology, 8:135 (1990)), K. thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia pastoris (EP 183,070;
Sreekrishna et al., J. Basic Microbiol., 28:265-278 [1988]); Candida; Trichoderma reesia (EP 244,234); Neurospora crassa (Case
et al., Proc. Natl. Acad. Sci. USA, 76:5259-5263 [1979]); Schwanniomyces such as Schwanniomyces occidentalis (EP 394,538
published 31 October 1990); and filamentous fungi such as, e.g., Neurospora, Penicillium, Tolypocladium (WO 91/00357
published 10 January 1991), and Aspergillus hosts such as A. nidulans (Ballance et al., Biochem. Biophys. Res. Commun.,
112:284-289 [1983]; Tilburn et al., Gene, 26:205-221 [1983]; Yelton et al., Proc. Natl. Acad. Sci. USA, 81: 1470-1474 [1984]) and
A. niger (Kelly and Hynes, EMBO J., 4:475-479 [1985]). Methylotropic yeasts are suitable herein and include, but are not limited
to, yeast capable of growth on methanol selected from the genera consisting of Hansenula, Candida, Kloeckera, Pichia,
Saccharomyces, Torulopsis, and Rhodotorula. Alist of specific species that are exemplary of this class of yeasts may be found in
C. Anthony, The Biochemistry of Methylotrophs, 269 (1982).

[0173] Suitable host cells for the expression of glycosylated polypeptide production are 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 variants and
corresponding permissive insect host cells from hosts such as Spodoptera frugiperda (caterpillar), Aedes aegypti (mosquito),
Aedes albopictus (mosquito), Drosophila melanogaster (fruitfly), and Bombyx mori have been identified. A variety of viral strains
for transfection are publicly available, e.g., the L-1 variant of Autographa californica NPV and the Bm-5 strain of Bombyx mori
NPV, and such viruses may be used as the virus herein according to the present invention, particularly for transfection of
Spodoptera frugiperda cells.

[0174] However, interest has been greatest in vertebrate cells, and propagation of vertebrate cells in culture (tissue culture) has
become a routine procedure. Examples of useful mammalian host cell lines are monkey kidney CV1 line transformed by SV40
(COS-7, ATCC CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham
et al., J. Gen Virol. 36:59 (1977)); baby hamster kidney cells (BHK, ATCC CCL 10); Chinese hamster ovary cells/-DHFR (CHO,
Urlaub et al., Proc. Natl. Acad. Sci. USA 77:4216 (1980)); mouse sertoli cells (TM4, Mather, Biol. Reprod. 23:243-251 (1980));
monkey kidney cells (CV1 ATCC CCL 70); African green monkey kidney cells (VERO-76, ATCC CRL-1587); human cervical
carcinoma cells (HELA, ATCC CCL 2); canine kidney cells (MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL
1442); human lung cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); mouse mammary tumor (MMT 060562,
ATCC CCL51); TRIcells (Mather et al., Annals N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells; FS4 cells; and a human hepatoma
line (Hep G2).

[0175] Host cells are transformed with the above-described expression or cloning vectors for desired polypeptide production and
cultured in conventional nutrient media modified as appropriate for inducing promoters, selecting transformants, or amplifying the
genes encoding the desired sequences.

3. Selection and Use of a Replicable Vector

[0176] The nucleic acid (e.g., cDNA or genomic DNA) encoding the respective LY6 polypeptide may be inserted into a replicable
vector for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector may, for example,
be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate nucleic acid sequence may be inserted into the
vector by a variety of procedures. In general, DNA is inserted into an appropriate restriction endonuclease site(s) using
techniques known in the art. Vector components generally include, but are not limited to, one or more of a signal sequence, an
origin of replication, one or more marker genes, an enhancer element, a promoter, and a transcription termination sequence.
Construction of suitable vectors containing one or more of these components employs standard ligation techniques which are
known to the skilled artisan.

[0177] The desired polypeptide may be produced recombinantly not only directly, but also as a fusion polypeptide with a
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heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage site at the N-terminus
of the mature protein or polypeptide. In general, the signal sequence may be a component of the vector, or it may be a part of the
DNA encoding the mature sequence that is inserted into the vector. The signal sequence may be a prokaryotic signal sequence
selected, for example, from the group of the alkaline phosphatase, penicilinase, Ipp, or heat-stable enterotoxin Il leaders. For
yeast secretion the signal sequence may be, e.g., the yeast invertase leader, alpha factor leader (including Saccharomyces and
Kluyveromyces a-factor leaders, the latter described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C albicans
glucoamylase leader (EP 362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15 November 1990.
In mammalian cell expression, mammalian signal sequences may be used to direct secretion of the protein, such as signal
sequences from secreted polypeptides of the same or related species, as well as viral secretory leaders.

[0178] Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate in one or more
selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. The origin of replication from the
plasmid pBR322 is suitable for most Gram-negative bacteria, the 2p plasmid origin is suitable for yeast, and various viral origins
(8V40, polyoma, adenovirus, VSV or BPV) are useful for cloning vectors in mammalian cells.

[0179] Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. Typical selection
genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampicillin, neomycin, methotrexate, or
tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients not available from complex media, e.g., the
gene encoding D-alanine racemase for Bacilli.

[0180] An example of suitable selectable markers for mammalian cells are those that enable the identification of cells competent
to take up nucleic acid encoding the desire protein, such as DHFR or thymidine kinase. An appropriate host cell when wild-type
DHFR is employed is the CHO cell line deficient in DHFR activity, prepared and propagated as described by Urlaub et al., Proc.
Natl. Acad. Sci. USA, 77:4216 (1980). A suitable selection gene for use in yeast is the irp1 gene present in the yeast plasmid
YRp7 [Stinchcomb et al., Nature, 282:39 (1979); Kingsman et al., Gene, 7:141 (1979); Tschemper et al., Gene, 10:157 (1980)].
The trp1 gene provides a selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example,
ATCC No. 44076 or PEP4-1 [Jones, Genetics, 85:12 (1977)].

[0181] Expression and cloning vectors usually contain a promoter operably linked to the nucleic acid sequence encoding the
desired amino acid sequence, in order to direct mMRNA synthesis. Promoters recognized by a variety of potential host cells are well
known. Promoters suitable for use with prokaryotic hosts include the B-lactamase and lactose promoter systems [Chang et al.,
Nature, 275:615 (1978); Goeddel et al., Nature, 281:544 (1979)], alkaline phosphatase, a tryptophan (trp) promoter system
[Goeddel, Nucleic Acids Res., 8:4057 (1980); EP 36,776], and hybrid promoters such as the tac promoter [deBoer et al., Proc.
Natl. Acad. Sci. USA, 80:21-25 (1983)]. Promoters for use in bacterial systems also will contain a Shine-Dalgarno (S.D.) sequence
operably linked to the DNA encoding the desired protein sequence.

[0182] Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3-phosphoglycerate kinase
[Hitzeman et al., J. Biol. Chem., 255:2073 (1980)] or other glycolytic enzymes [Hess et al., J. Adv. Enzyme Reg., 7:149 (1968);
Holland, Biochemistry, 17:4900 (1978)], such as enolase, glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate
decarboxylase, phosphofructokinase, glucose-6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase,
triosephosphate isomerase, phosphoglucose isomerase, and glucokinase.

[0183] Other yeast promoters, which are inducible promoters having the additional advantage of transcription controlled by
growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid phosphatase, degradative
enzymes associated with nitrogen metabolism, metallothionein, glyceraldehyde-3-phosphate dehydrogenase, and enzymes
responsible for maltose and galactose utilization. Suitable vectors and promoters for use in yeast expression are further
described in EP 73,657.

[0184] DNA Transcription in mammalian host cells is controlled, for example, by promoters obtained from the genomes of viruses
such as polyoma virus, fowlpox virus (UK 2,211,504 published 5 July 1989), adenovirus (such as Adenovirus 2), bovine papilloma
virus, avian sarcoma virus, cytomegalovirus, a retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from heterologous
mammalian promoters, e.g., the actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such
promoters are compatible with the host cell systems.

[0185] Transcription of a DNA encoding the desired polypeptide may be increased by inserting an enhancer sequence into the
vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 bp, that act on a promoter to increase its
transcription. Many enhancer sequences are now known from mammalian genes (globin, elastase, albumin, a-fetoprotein, and
insulin). Typically, however, one will use an enhancer from a eukaryotic cell virus. Examples include the SV40 enhancer on the
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late side of the replication origin (bp 100-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late
side of the replication origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 3' to the
coding sequence of the preceding amino acid sequences, but is preferably located at a site 5' from the promoter.

[0186] Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated cells from other
multicellular organisms) will also contain sequences necessary for the termination of transcription and for stabilizing the mRNA.
Such sequences are commonly available from the 5' and, occasionally 3', untranslated regions of eukaryotic or viral DNAs or
cDNAs. These regions contain nucleotide segments transcribed as polyadenylated fragments in the untranslated portion of the
mRNA encoding the respective antibody, polypeptide or oligopeptide described in this section.

[0187] Still other methods, vectors, and host cells suitable for adaptation to the synthesis of the respective antibody, polypeptide
or oligopeptide in recombinant vertebrate cell culture are described in Gething et al., Nature, 293:620-625 (1981); Mantei et al.,
Nature, 281:40-46 (1979); EP 117,060; and EP 117,058.

4. Culturing the Host Cells

[0188] The host cells used to produce the LY6 polypeptide may be cultured in a variety of media. Commercially available media
such as Ham's F10 (Sigma), Minimal Essential Medium ((MEM), (Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified Eagle's
Medium ((DMEM), Sigma) are suitable for culturing the host cells. In addition, any of the media described in Ham et al., Meth. Enz.
58:44 (1979), Barnes et al., Anal. Biochem. 102:255 (1980), U.S. Pat. Nos. 4,767,704; 4,657,866; 4,927,762; 4,560,655; or
5,122,469; WO 90/03430; WO 87/00195; or U.S. Patent Re. 30,985 may be used as culture media for the host cells. Any of these
media may be supplemented as necessary with hormones and/or other growth factors (such as insulin, transferrin, or epidermal
growth factor), salts (such as sodium chloride, calcium, magnesium, and phosphate), buffers (such as HEPES), nucleotides (such
as adenosine and thymidine), antibiotics (such as GENTAMYCINJ drug), trace elements (defined as inorganic compounds usually
present at final concentrations in the micromolar range), and glucose or an equivalent energy source. Any other necessary
supplements may also be included at appropriate concentrations that would be known to those skilled in the art. The culture
conditions, such as temperature, pH, and the like, are those previously used with the host cell selected for expression, and will be
apparent to the ordinarily skilled artisan.

5. Detecting Gene Amplification/Expression

[0189] Gene amplification and/or expression may be measured in a sample directly, for example, by conventional Southern
blotting, Northern blotting to quantitate the transcription of mMRNA[Thomas, Proc. Natl. Acad. Sci. USA, 77:5201-5205 (1980)], dot
blotting (DNA analysis), or in situ hybridization, using an appropriately labeled probe, based on the sequences provided herein.
Alternatively, antibodies may be employed that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and
DNA-RNA hybrid duplexes or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out
where the duplex is bound to a surface, so that upon the formation of duplex on the surface, the presence of antibody bound to
the duplex can be detected.

[0190] Gene expression, alternatively, may be measured by immunological methods, such as immunohistochemical staining of
cells or tissue sections and assay of cell culture or body fluids, to quantitate directly the expression of gene product. Antibodies
useful for immunohistochemical staining and/or assay of sample fluids may be either monoclonal or polyclonal, and may be
prepared in any mammal. Conveniently, the antibodies suitable for the present method may be prepared against a native
sequence polypeptide or oligopeptide, or against exogenous sequence fused to DNA and encoding a specific antibody epitope of
such a polypeptide or oligopeptide.

6. Protein Purification

[0191] Polypeptides may be recovered from culture medium or from host cell lysates. If membrane-bound, it can be released
from the membrane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic cleavage. Cells employed in
expression of the preceding can be disrupted by various physical or chemical means, such as freeze-thaw cycling, sonication,
mechanical disruption, or cell lysing agents.
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[0192] It may be desireable to purify the preceding from recombinant cell proteins or polypeptides. The following procedures are
exemplary of suitable purification procedures: by fractionation on an ion-exchange column; ethanol precipitation; reverse phase
HPLC; chromatography on silica or on a cation-exchange resin such as DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate
precipitation; gel filtration using, for example, Sephadex G-75; protein A Sepharose columns to remove contaminants such as IgG;
and metal chelating columns to bind epitope-tagged forms of the desired molecules. Various methods of protein purification may
be employed and such methods are known in the art and described for example in Deutscher, Methods in Enzymology, 182
(1990); Scopes, Protein Purification: Principles and Practice, Springer-Verlag, New York (1982 ). The purification step(s) selected
will depend, for example, on the nature of the production process used and the particular antibody, polypeptide or oligopeptide
produced for the claimed methods.

[0193] When using recombinant techniques, the LY6 polypeptide can be produced intracellularly, in the periplasmic space, or
directly secreted into the medium. If such molecules are produced intracellularly, as a first step, the particulate debris, either host
cells or lysed fragments, are removed, for example, by centrifugation or ultrafiltration. Carter et al., Bio/Technology 10:163-167
(1992) describe a procedure for isolating antibodies which are secreted to the periplasmic space of E. coli. Briefly, cell paste is
thawed in the presence of sodium acetate (pH 3.5), EDTA, and phenylmethylsulfonylfluoride (PMSF) over about 30 min. Cell
debris can be removed by centrifugation. Where the antibody is secreted into the medium, supernatants from such expression
systems are generally first concentrated using a commercially available protein concentration filter, for example, an Amicon or
Millipore Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of the foregoing steps to inhibit
proteolysis and antibiotics may be included to prevent the growth of adventitious contaminants.

[0194] Purification can occur using, for example, hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity
chromatography, with affinity chromatography being the preferred purification technique. The suitability of protein A as an affinity
ligand depends on the species and isotype of any immunoglobulin Fc domain that is present in the antibody. Protein A can be
used to purify antibodies that are based on human y1, y2 or y4 heavy chains (Lindmark et al., J. Imnmunol. Meth. 62:1-13 (1983)).
Protein G is recommended for all mouse isotypes and for human y3 (Guss et al., EMBO J. 5:15671575 (1986)). The matrix to
which the affinity ligand is attached is most often agarose, but other matrices are available. Mechanically stable matrices such as
controlled pore glass or poly(styrenedivinyl)benzene allow for faster flow rates and shorter processing times than can be achieved
with agarose. Where the antibody comprises a CH3 domain, the Bakerbond ABXJresin (J. T. Baker, Phillipsburg, NJ) is useful for
purification. Other techniques for protein purification such as fractionation on an ion-exchange column, ethanol precipitation,
Reverse Phase HPLC, chromatography on silica, chromatography on heparin SEPHAROSEJ chromatography on an anion or
cation exchange resin (such as a polyaspartic acid column), chromatofocusing, SDS-PAGE, and ammonium sulfate precipitation
are also available depending on the antibody to be recovered.

[0195] Following any preliminary purification step(s), the mixture comprising the antibody of interest and contaminants may be
subjected to low pH hydrophobic interaction chromatography using an elution buffer at a pH between about 2.5-4.5, preferably
performed at low salt concentrations (e.g., from about 0-0.25M salt).

H. Pharmaceutical Formulations

[0196] Therapeutic formulations ("therapeutic agent") used in accordance with the present invention may be prepared for
storage by mixing the therapeutic agent(s) having the desired degree of purity with optional pharmaceutically acceptable carriers,
excipients or stabilizers (Remington: The Science of Practice of Pharmacy, 20th edition, Gennaro, A. et al., Ed., Philadelphia
College of Pharmacy and Science (2000)), in the form of lyophilized formulations or aqueous solutions. Acceptable carriers,
excipients, or stabilizers are nontoxic to recipients at the dosages and concentrations employed, and include buffers such as
acetate, Tris, phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and methionine; preservatives
(such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride; benzalkonium chloride, benzethonium chloride;
phenol, butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanal;
and m-cresol); low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,
histidine, arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, or dextrins;
chelating agents such as EDTA, tonicifiers such as trehalose and sodium chloride; sugars such as sucrose, mannitol, trehalose or
sorbitol; surfactant such as polysorbate; salt-forming counter-ions such as sodium; metal complexes (e.g., Zn-protein complexes);
and/or non-ionic surfactants such as TWEEN7, PLURONICS7 or polyethylene glycol (PEG). The antibody preferably comprises

the antibody at a concentration of between 5-200 mg/ml, preferably between 10-100 mg/ml.

[0197] The formulations herein may also contain more than one active compound as necessary for the particular indication being
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treated, preferably those with complementary activities that do not adversely affect each other. For example, in addition to the
preceding therapeutic agent(s), it may be desirable to include in the formulation, an additional antibody, e.g., a second such
therapeutic agent, or an antibody to some other target such as a growth factor that affects the growth of the glioma. Alternatively,
or additionally, the composition may further comprise a chemotherapeutic agent, cytotoxic agent, cytokine, growth inhibitory
agent, anti-hormonal agent, and/or cardioprotectant. Such molecules are suitably present in combination in amounts that are
effective for the purpose intended.

[0198] The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation techniques or by
interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, albumin microspheres, microemulsions,
nano-particles and nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington: The Science and Practice

of Pharmacy, supra.

[0199] Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations include semi-
permeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in the form of shaped articles, e.g.,
films, or microcapsules. Examples of sustained-release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-
glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT7
(injectable microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric
acid.

[0200] The formulations to be used for in vivo administration must be sterile. This is readily accomplished by filtration through
sterile filtration membranes.

Methods for the Diagnosis and/or Treatment of Inflammatory Bowel Disease

[0201] To determine LY6 expression in gastrointestinal tissue or cells of a mammal, such as a mammal experiencing IBD, various
diagnostic assays are available. In one embodiment, LY6 polypeptide overexpression may be analyzed by RT-PCR, in-situ
hybridization, microarray analysis, and/or immunohistochemistry (IHC). Fresh, frozen and/or parafin embedded tissue sections
from a gastrointestinal biopsy (such as from the colon or, more specifically, the sigmoid colon) from a mammal (such as without
limitation a human) may be subjected to the RT-PCR, in situ hybridization, microarray analysis and/or IHC assay.

[0202] Alternatively, or additionally, FISH assays such as the INFORM7 (sold by Ventana, Arizona) or PATHVISION 7 (Vysis,

lllinois) may be carried out on formalin-fixed, paraffin-embedded tissue to determine the extent (if any) of LY6 expression and/or
upregulation in a tissue sample or biopsy.

[0203] LY6 expression may be evaluated using an in vivo diagnostic assay, e.g., by administering a molecule (such as an
antibody, oligopeptide or organic molecule) which binds the molecule to be detected and is tagged with a detectable label (e.g., a
radioactive isotope or a fluorescent label) and externally scanning the patient for localization of the label.

[0204] Currently, depending on the stage of the IBD, treatment involves one or a combination of the following therapies: surgery
to remove affected bowel tissue, administration of therapeutic agents, including without limitation chemotherapy; dietary changes,
and lifestyle management. Therapeutic agents or chemotherapeutic agents useful in the treatment of IBD are known in the art
and representative therapeutic and chemotherapeutic agents are disclosed herein.

[0205] In particular, combination therapy with palictaxel and modified derivatives (see, e.g., EP0600517) is contemplated. The
preceding antibody, polypeptide, oligopeptide or organic molecule will be administered with a therapeutically effective dose of the
chemotherapeutic agent. In another embodiment, such antibody, polypeptide, oligopeptide or organic molecule is administered in
conjunction with chemotherapy to enhance the activity and efficacy of the chemotherapeutic agent, e.g., paclitaxel. The
Physicians= Desk Reference (PDR) discloses dosages of these agents that have been used in treatment of various cancers. The
dosing regimen and dosages of these aforementioned chemotherapeutic drugs that are therapeutically effective will depend on
the particular cancer being treated, the extent of the disease and other factors familiar to the physician of skill in the art and can
be determined by the physician.

[0206] Therapeutic agents or chemotherapeutic agents are administered to a human patient, in accord with known methods,
such as intravenous administration, e.g., as a bolus or by continuous infusion over a period of time, by intracranial,
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intracerobrospinal, intra-articular, intrathecal, intravenous, intraarterial, subcutaneous, oral, topical, or inhalation routes.

[0207] The present invention provides methods that involve a diagnostic step and a therapeutic treatment step. In one
embodiment, the present invention provides methods of detecting inflammatory bowel disease (IBD) in a mammalian subject that
include the steps of (1) detecting the level of expression of a nucleic acid or a gene encoding a LY6 polypeptide (a) in a test
sample of tissue or cells obtained from the subject, and (b) in a control sample where a higher level of expression of the LY6
nucleic acid or gene in the test sample, as compared to the control sample, indicates the presence of an IBD in the subject from
which the test sample was obtained; and (2) administering to the subject an effective amount of an IBD therapeutic agent. In one
embodiment, the IBD therapeutic agent is an antagonist of another IBD-associated molecule. The present invention contemplates
various |IBD-associated molecules that are differentially expressed in IBD. In one embodiment, the IBD-associated molecule is a
molecule that is differentially expressed in an IBD. In another embodiment, the IBD-associated molecule is over-expressed in an
IBD. In yet another embodiment, the over-expressed IBD-associate molecule is an integrin. In one other embodiment, the IBD-
associated molecule is integrin, beta 7 (ITGB2) (see WO 2006/026759) The term "IBD therapeutic agent" as used herein refers to
an antagonist of an IBD-associated molecule. In one embodiment, the IBD therapeutic agent is an antagonist of an integrin. In
another embodiment, the IBD therapeutic agent is an antagonist of ITGB7. In yet another embodiment, the IBD therapeutic agent
is an antagonist of the polypeptide shown as SEQ ID NO: 69 encoded by the nucleic acid sequence shown as SEQ ID NO: 68.

J. Articles of Manufacture and Kits

[0208] For diagnostic applications, the article of manufacture comprises a container and a label or package insert on or
associated with the container indicating a use for detecting and expression of LY6 (such as, without limitation LY6, LYPD1,
LYPD3, and/or LYPD5) in a gastrointestinal tissue or cell of a mammal. In one embodiement, the mammal is a human. In one
embodiment, the tissue or cell is gastrointestinal tissue or cell. In one embodiment, detecting includes quantitation relative to a
contro sample. In an embodiment, the container, label or package insert indicates that the gastrointestinal tissue or cells are from
colon of a mammal. In an embodiment, the container, label or package insert indicates that increased LY6 expression relative to a
control sample is indicative of IBD, including without limitation CD and/or UC, in the mammal. Suitable containers include, for
example, bottles, vials, syringes, etc. The containers may be formed from a variety of materials such as glass or plastic.
Additionally, the article of manufacture may further comprise a second container comprising a buffer or other reagent (such as
detectable label) useful for carrying out the detection. It may further include other materials desirable from a commercial and user
standpoint, including other buffers, diluents, filters, and dyes.

[0209] For isolation and purification of LY6 polypeptide, the kit can contain the LY6-binding reagent coupled to beads (e.g.,
sepharose beads). Kits can be provided which contain such molecules for detection and quantitation of LY8 polypeptide in vitro,
e.g., in an ELISA or a Western blot. As with the article of manufacture, the kit comprises a container and a label or package insert
on or associated with the container. The container holds a composition comprising at least one such LY6 binding antibody,
oligopeptide or organic molecule useable with the invention. Additional containers may be included that contain, e.g., diluents and
buffers, control antibodies. The label or package insert may provide a description of the composition as well as instructions for the
intended in vitro or diagnostic use.

K. Sense and Anti-Sense LY6-Encoding Nucleic Acids

[0210] Molecules that would be expected to bind to nucleic acids encoding an LY6 gene include sense and antisense
oligonucleotides, which comprise a single-stranded nucleic acid sequence (either RNA or DNA) capable of binding to target LY6
mRNA or DNA sequences. Antisense or sense oligonucleotides, according to the present invention, comprise a fragment of the
coding region of the LY6 DNA or its complement. The ability to derive an antisense or a sense oligonucleotide, based upon a
cDNA sequence encoding a given protein is described in, for example, Stein and Cohen (Cancer Res. 48:2659, 1988) and van
der Krol et al. (BioTechniques 6:958, 1988).

[0211] The sense and/or antisense oligonucleotides hybridizable to a LY6 gene are useful, for example, for detecting the
presence of LY6 DNA or mRNA in a tissue or cell sample gastrointestinal tissue or cells of mammal according to the invention.
The sense and/or antisense compounds used in accordance with this invention may be conveniently and routinely made through
the well-known technique of solid phase synthesis. Equipment for such synthesis is sold by several vendors including, for
example, Applied Biosystems (Foster City, Calif.). Any other means for such synthesis known in the art may additionally or
alternatively be employed. It is well known to use similar techniques to prepare oligonucleotides such as the phosphorothioates
and alkylated derivatives. The compounds of the invention may also be admixed, encapsulated, conjugated or otherwise
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associated with other molecules, molecule structures or mixtures of compounds, as for example, liposomes, receptor targeted
molecules, oral, rectal, topical or other formulations, for assisting in uptake, distribution and/or absorption. Patents that teach the
preparation of such uptake, distribution and/or absorption assisting formulations include, but are not limited to, U.S. Pat. Nos.
5,108,921; 5,354,844; 5416,016; 5459,127; 5,521,291; 5,543,158; 5,547,932; 5,583,020; 5,591,721; 4,426,330; 4,534,899;
5,013,556; 5,108,921; 5,213,804; 5,227,170; 5,264,221; 5,356,633; 5,395,619; 5,416,016; 5417,978; 5462,854; 5,469,854;
5,512,295; 5,527,528; 5,534,259; 5,543,152; 5,556,948, 5,580,575; and 5,595,756.

[0212] Sense and antisense oligonucleotides include without limitation primers and probes useful in PCR, RT-PCR, hybridization
methods, in-situ hybridization, and the like.

[0213] Other examples of sense or antisense oligonucleotides include those oligonucleotides which are covalently linked to
organic moieties, such as those described in WO 90/10048, and other moieties that increases affinity of the oligonucleotide for a
target nucleic acid sequence, such as poly-(L-lysine). Further still, intercalating agents, such as ellipticine, and alkylating agents
or metal complexes may be attached to sense or antisense oligonucleotides to modify binding specificities of the antisense or
sense oligonucleotide for the target nucleotide sequence.

[0214] Antisense or sense RNA or DNA molecules are generally at least about 5 nucleotides in length, alternatively at least about
6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 210, 220,
230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450, 460, 470,
480, 490, 500, 510, 520, 530, 540, 550, 560, 570, 580, 590, 600, 610, 620, 630, 640, 650, 660, 670, 680, 690, 700, 710, 720,
730, 740, 750, 760, 770, 780, 790, 800, 810, 820, 830, 840, 850, 860, 870, 880, 890, 900, 910, 920, 930, 940, 950, 960, 970,
980, 990, or 1000 nucleotides in length, wherein in this context the term "about" means the referenced nucleotide sequence
length plus or minus 10% of that referenced length.

EXAMPLES

[0215] The following nonlimiting examples are provided for illustrative purposes and are not intended to limit the scope of the
invention. Commercially available reagents referred to in the examples were used according to manufacturer's instructions unless
otherwise indicated. The source of those cell lines identified in the following examples, and/or throughout the specification, by
ATCC accession numbers is the American Type Culture Collection, Manassas, VA.

Example 1: Materials and Methods

[0216] Reagents, cells and mice: IFNy, TNFa, and IL1p were obtained from Peprotech™ (Rocky Hill, NJ). IFNa was obtained from
Hycult Biotechnology™ (The Netherlands). For crosslinking experiments, anti-KLH control antibody, anti-LY8A (clone E13-161.7
or D7) were obtained from Pharmingen™ (San Diego, CA). Anti-LYEC (clone HK1.4) was obtained from Southern Biotech™
(Birmingham, AL).

[0217] Chronic cD45RBNIN transfer colitis was induced as described previously in SCID mice on a Balb/c background (Powrie,
F. et al, (1994) Immunity 1:553-562). IL10-/- mice (Kuhn, R. et al., (1993) Cell 75:263-274) on a 129 background, which develop
spontaneous colitis, were sacrificed between 11 and 13 weeks of age. Colons were snap frozen in OCT until used in experiments
as described. Proximal colon, middle colon, distal colon and rectum were scored using a scale of 0-5 (0 = normal bowel, 5 =
severe disease). Scores were summed to achieve a total colitis severity score for each animal.

[0218] The young adult mouse colonocyte (YAMC) cell line (provided by Robert Whitehead, Vanderbilt University Medical
Center, Nahville, TN) was derived from the Immortomouse™ a transgenic animal containing a temperature-sensitive T-antigen
(tsTag) under the control of an interferon-y-dependent promoter, as previously described (Whitehead, R.H. et al, (1993) Proc Natl
Acad Sci U S A 90:587-591). YAMC cells proliferate under permissive conditions of 32°C in the presence of 5 units/ml IF-y
(Peprotech™, New Jersey), but no longer proliferate upon removal of IFN-y at 37°C (nonpermissive conditions).

[0219] YAMC cells were cultured in RPMI containing 5% FBS, 2mM L-glutamine, penicillin/streptomycin, 5 U/ml IFNy and N-2

supplement (Invitrogen™, Carlsbad, CA). Cells were cultured under non-permissive conditions for 24 hours prior to experiments,
and for the duration of experimentation.
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[0220] CMT93 cells were obtained from ATCC (ATCC Number® CCL-223™  ATCC, Manassas, VA) cultured in DMEM containing
10% FBS, 2mM L-glutamine, and penicillin/streptomycin.

[0221] Laser capture microscopy and RNA purification: 10-12 um sections were applied to LCM membrane slides (Molecular
Machines™, Glattbrugg, Switzerland). Slides were subjected to an abbreviated H&E stain (total time of about five minutes) before
crypt epithelial cells were histologically identified and dissected using an MMI Cellcut™ microscope (Molecular Machines,
Glattbrugg, Switzerland). RNA was purified from the dissected cells using the Arcturus™ Picopure™ RNA purification kit and
manufacturer's protocols (Arcturus™, Sunnyvale, CA) and quantified using the NanoDrop ND-1000™ Spectrophotometer
(NanoDrop Technologies™, Wilmington, DE).

[0222] Microarray hybridization and data analysis: The quantity and quality of input total RNA samples was determined using ND-
1000 spectrophotometer (NanoDrop™ Technologies, Montchanin, DE) and Bioanalyzer 2100™ (Agilent™ Technologies, Palo
Alto, CA), respectively. The method for preparation of Cy-dye labeled cRNA and array hybridization was provided by Agilent™
Technologies (Palo Alto, CA). Briefly, total RNA sample was converted to double-stranded cDNA and then to labeled cRNA using

a Low RNA Input Fluorescent Linear Amplification™ Kit (Agilent™, Product# 5184-3523). The labeled cRNA was purified using
RNeasy™ mini kit (Qiagen™, San Diego, CA) and then quantified using ND-1000™ spectrophotometer (Nanodrop™
Technologies). Cy-dye incorporation was determined by running the labeled cRNA on a Novex™ TBE-Urea gel (Invitrogen™,
Carlsbad, CA) followed by gel scanning on a Typhoon™ scanner (GE Healthcare™, Piscataway, NJ). To determine the amount of
Cy-dye fluorescent counts, the gel images were analyzed using ImageQuant™ software (GE Healthcare™). Approximately
500,000 counts of Cy-dye labeled cRNA was fragmented and hybridized to the Agilent's whole mouse genome array as described
in Agilent's /n situ Hybridization kit-plus (Agilent™, Product# 5184-3568). LCM samples were labeled with Cy5 dye and hybridized
against Cy3 dye labeled universal mouse reference (Stratagene™, La Jolla, CA). Following hybridization, the arrays were
washed, dried with acetonitrile and scanned on the Agilent™ DNA microarray scanner. The array image files were analyzed using
Agilent™'s Feature Extraction™ software 7.5 and further data analysis was performed using Resolver™ (Merck™, Seattle, WA).

[0223] Data was analyzed using Rosetta Resolver™ software (Rosetta Biosoftware™, Seattle, WA). Briefly, healthy and colitic
samples were grouped separately and probes that passed two-tailed anova (p<0.05) were selected. These probes were analyzed
further for probes that demonstrated a two fold or greater change in colitic samples versus healthy samples.

[0224] Real time quantitative RT-PCR: RT-PCR was performed on extracted RNA using Tagman™ Gold™ RT-PCR kit and
reagents (Applied Biosystems™, Foster City, CA). All samples were run with gene specific primers using 5'-FAM and 3'-TAMRA
labeled internal probes. Analysis was performed compared to housekeeping gene, SPF31, specific primers by the 288Ct method
as described (Livak, K.J., and T.D. Schmittgen (2001) Methods 25:402-408). Primers and probes were either designed using
Primer3™ software (Rozen, S., and H. Skaletsky (2000) Methods Mol Biol 132:365-386) or obtained commercially (Applied
Biosystems™). Primers and probes used for these assays were the following, shown in the 5'-3' direction:

LYBA:

Sense: CTTACC CATCTGCCC TCC TA (SEQID NO:39)
Antisense: CCT CCA TTG GGA ACT GCTAC (SEQ ID NO:40)
Probe: TCC TGT TGC CAG GAA GAC CTC TGC (SEQID NO:41)
LY6C:

Sense: ACT TCC TGC CCA GCAGTTAC (SEQID NO:42)
Antisense: GGC ACT GAC GGG TCTTTA GT (SEQID NO:43)
Probe:CTG CCG CGC CTC TGA TGG AT (SEQID NO:44)

[0225] Immunofluorescent staining: Frozen tissues were cut into 5 pm sections and stained with biotinylated anti-LY8C (Southern
Biotech™, Birmingham, AL) or anti-SCA-1 at 2.5 ng/ml (R&D Systems™, Minneapolis, MN). Slides were washed and labeled with
Alexa Fluor™ 488 conjugated streptavidin, mounted using Prolong Gold™ with DAPI (Invitrogen™, Carlsbad, CA) and visualized
by confocal microscopy.

[0226] Crosslinking LY6 molecules: The ability of crosslinked LY6 polypeptide to effect chemokine production was tested by
incubating YAMC cells with plate-bound anti-LY6C or anti-KLH (control) antibodies and measuring the production of chemokines
CXCL2, CXCL5, and CCL7. Because lipid raft formation in the cell membrane is required for crosslinking, chemokine production
was tested under conditions of normal raft formation (non-cholesterol depletion) and under conditions of cholesterol depletion.
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[0227] For crosslinking using plate-bound antibody, 100 pl of anti-LY8C or anti-KLH (control) antibody at 5ug/mL concentration

was added to a 96 well plate, or 2 mL were added to a 60 mmZ dish and allowed to bind to the plate for 15 hours at 4 °C. YAMC
cells, grown in cholesterol depleting or non-depleting conditions (as provided in Example 5, herein) were incubated with the plate-
bound antibodies for 15 hours at 32°C under cholesterol non-depleting conditions RNA was collected and expression levels of
CXCL2, CXCL5, and CCL7 were determined. The assay is further described and results are shown in Example 5, herein.

[0228] siRNA inhibition: Individual siRNA directed against murine LY6C were obtained from Dharmacon (Lafayette, CO). SiRNA
was trasnfected into YAMC cells using lipofectamine 2000 (Invitrogen) and standard protocols. 72 hours after transfection, cells
were collected to determine knockdown efficiency. One siRNA was chosen for crosslinking experiments based on superior
knockdown efficiency (95% inhibition by quantitative RT-PCR).

[0229] CXCLS5 secretion: Supernatants were collected at the indicated time point from stimulated cells and cytokine CXCL5
concentrations were determined by ELISA using a commercially available kit from R&D Systems™ and manufacturer's protocols.
The level of detection was 15 pg/ml of CXCL5.

[0230] Cholesterol depletion: YAMC cells were cultured for 72 hours in serum free medium at 37°C in the presence of 4 uM
lovastatin and 250 puM mevalonate (Sigma). Cells were plated and maintained in lovastatin and mevalonate throughout the
experiment.

[0231] Statistics: Student's t test was used for comparison between groups (* indicates p<0.05).

Example 2: Gene expression patterns of IEC are altered during colitis

[0232] Studies have indicated that gene expression patterns of IEC are significantly altered in mouse models of colitis, as well as
human IBD (Fahlgren, A., et al. (2004) Clin Exp Immunol 137:379-385; Brand, S. et al. (2006) Am J Physiol Gastrointest Liver
Physiol 290:G827-838; Ruiz, P.A. et al. (2005) J Immunol 174:2990-2999). In this example, evaluated gene expression patterns in
IEC of healthy and colitic mice were examined in order to illuminate novel genes and pathways altered in IBD.

[0233] The identification of genes involved in the immunopathology of IBD was sought by evaluating intestinal epithelial cells

(IEC) from the CcD45RBI T call transfer colitis mouse model as well as the IL107 mouse model, both of which result from Th1
dysregulation and share many features of human Crohn's disease (Elson, C.O. et al. (2005) Immunol Rev 206:260-276; Bouma,
G., and W. Strober (2003) Nat Rev Immunol 3:521-533). Laser capture microdissection (LCM) was used to isolate crypt [EC from
the colons of healthy and colitic mice in the two models of murine IBD. RNA was extracted from these samples and analyzed by
microarray technology as described herein in Example 1. The gene expression profile of IEC of colitic mice in the transfer colitis
model identified 1770 probes with > 2 fold expression changes compared to control mice, while the IL10 -/- model identified 1140
probes. Overlapping in both models, there were 540 probes with >2 fold changes in expression, corresponding to approximately
400 different genes (data not shown).

Example 3: Pathways and genes affected in IEC during colitis

[0234] Of the approximately 400 genes affected in both models, genes involved in antigen presentation, TLR signaling and cell
migration were overrepresented (Table 7). In Table 7, numbers represent the mean with standard deviation of the fold change

compared to universal standard RNA of colitic mice over healthy mice in either the IL10~ model of colitis or the CD45RBH! model
of colitis, as indicated. The results indicated that some IEC expressed genes show altered expression patterns in murine models
of IBD. Many of these genes, including TLR2, CCL7, CXCL5 and ICAM-1 have been described previously as having increased
epithelial expression during colitis (Breider, M.A. et al. (1997) Vet Pathol 34:598-604 ; Uguccioni, M. et al. (1999) Am J Pathol
155:331-336; Z'Graggen, K. et al. (1997) Gastroenterology 113:808-816; Singh, J.C. et al. (2005) Am JPhysiol Gastrointest Liver
Physiol 288:G514-524), suggesting that the gene expression pattern obtained in these microarrays are an accurate reflection of
the biology of IEC in colitis.

Table 7
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Fold change (p value):

Cell migration IL10 -/- model CD45RBhi model
CXCLA1 +3.89 (<0.0001) +2.09 (0.00066)
CXCL5 +21.82 (<0.0001) +23.34 (<0.0001)
CXCL 13 +3.01 (<0.0001) +2.85 (<0.0001)
CCL6 -3.47 (<0.0001) -2.5 (<0.0001)
CCL7 +4.2 (<0.0001) +5.54 (0.00026)
CCL11 -3.43 (<0.0001) -3.6 (0.00607)
TLR signaling

TLR2 +2.15 (<0.0001) +2.68 (<0.0001)
Fos +3.64 (<0.0001) +2.03 (<0.0001)
LBP +2.34 (<0.0001) +2.57(<0.0001)
NFKBIA +2.37 (<0.0001) +2.15 (<0.0001)
Antigen presentation

H2-D1 +2.77 (<0.0001) +2.23 (<0.0001)
HLA-A +2.83(<0.0001) +2.40(<0.0001)
HLA-B +2.71(<0.0001) +2.44(<0.0001)
HLA-E +2.31(<0.0001) +2.34(<0.0001)
ICAM-1 +2.51(<0.0001) +2.587(<0.0001)
PSMB8 +8.10(<0.0001) +3.09(<0.0001)
PSMB9 +6.61(<0.0001) +2.72(<0.0001)
TAP1 +4.05(<0.0001) +4.10(<0.0001)
TAP2 +2.08(<0.0001) +2.18(<0.0001)

[0235] IEC can function as non-professional APC (Snoeck, V. et al., (2005) Microbes Infect 7:997-1004; and Shao, L et al.,

(2005) Immunol Rev 206:160-176), and the gene expression pattern obtained in these microarrays indicate that these functions
are enhanced during colitis by upregulation in genes associated with antigen processing, such as LMP7 and TAP1, as well as
MHC class | and Il genes which would serve to enhance presentation of antigens on the surface of the IEC.

[0236] The microarray data supports the concept that colitic IEC attract immune cells to the colon through altered chemokine
expression, and may present antigen to infiltrating T cells by upregulating expression of genes associated with antigen
presentation.

Example 4: Expression of LY6 family members is strongly upregulated on the surface of colitic IEC

[0237] Members of the mouse LY86 family of molecules were overrepresented in number as well as degree of upregulation in both
the transfer colitis mouse model and the IL10-/- mouse model (Figures 23A and 23B). These results were confirmed by real-time
quantitative RT-PCR of pooled and amplified [IEC RNAin the transfer colitis model (data not shown). Expression of the LY6 family
members was unique to the disease state, so no healthy mice expressed appreciable levels of any of these LY6 family members.

[0238] While expression of murine LY6 molecules on the surface of cells of hematopoietic origin is known, expression on [EC has
not been previously described (Bamezai, A. (2004) Arch Immunol Ther Exp (Warsz) 52:255-266 ; and Rock, K.L. et al. (1989)
Immunol Rev 111:195-224 ). Expression of murine LYBA and LY6C is detectable on many non-epithelial cells present within the
colon, such as T cells and granulocytes. Immunofluorescent staining was performed for both murine LYBA and LYBC on healthy
and colitic colons. Levels of murine LYBA and LY6C were minimal or absent on the surface of healthy IEC (Figure 24A and 24C,
respectively). Expression of both murine LYBA and LY6C was detectable on the surface of IEC throughout the colons of colitic
mice (Figure 24B and 24D, respectively). There was no evidence of polarization of either LYSA or LY6C, and staining was present
on both the apical and basolateral membranes, making LY6 molecules potentially accessible to ligands on either surface. These
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results indicate that the microarray analysis results showing upregulation of murine LY6A and LY6C in murine colitic models was
not due to the influx of contaminating immune cells.

[0239] LY6 expression on T cells is induced and enhanced by both type | and type Il IFNs (Khodadoust, M.M., K.D. Khan, and
A.L. Bothwell. 1999. Complex regulation of Ly-6E gene transcription in T cells by IFNs. J Immunol 163:811-819). Furthermore,
expression of a number of cytokines, is elevated in the colon during active colitis (Niessner, M., and B.A. Volk. 1995. Altered
Th1/Th2 cytokine profiles in the intestinal mucosa of patients with inflammatory bowel disease as assessed by quantitative
reversed transcribed polymerase chain reaction (RT-PCR). Clin Exp Immunol 101:428-435).

[0240] To determine if cytokines present during colitis affect transcription of LY6 family members in IEC, we treated YAMC cells,
a conditionally immortalized murine IEC line, with IL-18, IFNa, TNFa, IFNy or the combination of TNFa and IFNy and analyzed the
transcription of all identified murine LY6 genes by real-time quantitative RT-PCR (Table 8). Briefy, mRNA levels of the indicated
LY6 family member in IEC was determined by real time quantitative RT-PCR after 15 hours of treatment with the indicated
cytokine. Number represents the fold change (determined by 2-AACt method) versus the untreated, media control. *, P<0.05
versus media control. 1, p<0.05 versus IFNy treated cells. The following LY6 family members were tested, but not detected in
samples, regardless of treatment: LY6K, Lypd3, Lypd4, Lypd5, LYBg5b, Ly6g6d, Ly6g6e, Slurp1. The results indicate that IEC
upregulate LY6 family members in response to inflammatory cytokines.

Table 8
Media IL18 TNFa IFNa IFNy IFNy & TNFa
Ly6A 1.0 1.8* 2.2* 2.8* 33.1* 65.4*t
Ly6C 1.0 1.6* 1.2* 24> 65.6" 63.6*
Ly6D 1.0 2.7* 2.1* 1.5* 1.0 0.9
Ly6E 1.0 1.4* 1.5* 21" 1.9* 2.9%
Ly6F 1.0 2.5" 0.6* 7.1 108.2* 169.7*t
Ly6H 1.0 1.0 11 1.2 3.7* 1.4%
Lypd1 1.0 1.5* 2.1* 1.3* 1.3* 2.9*t
Lypd2 1.0 0.1* ND 0.4* 0.1* ND
Ly6g5¢c 1.1 1.3 0.8 0.9 1.3 1.1
Ly6g6c 1.0 0.7 0.7 0.6 0.6* 0.3*t
Slurp2/Lynx1 1.1 0.7 04 0.7 15 0.4*

[0241] While many of the LY6 family members were not detected in either the presence or absence of inflammatory cytokines, we
detected a strong upregulation in the transcription of murine LY6A, LY6C and LY6F in response to the majority of the cytokines
tested, as well as more moderate upregulation of murine LYBE, LYBH and LYPD1 in response to some cytokines tested. However,
IFNy was by far the most potent cytokine in inducing LY8 upregulation. Furthermore, TNFa enhanced the effects of IFNy on the
expression of LYBA, LY6F, LYBE and LYPD1. Similar upregulation of LY6 family members were seen in another murine IEC line,

CMT93 (data not shown).

[0242] To examine the surface expression of LY6 family members in response to cytokines, YAMC cells were exposed to the
above cytokines and analyzed by flow cytometry for expression of murine LYBA and LY6C, for which commercial antibodies are
available, as descriebed herein in Example 1. High levels of murine LY6A was expressed on YAMC cells even in the absence of
added cytokines (Figure 25B, media). Expression of murine LY6C (Figure 25A, media) was considerably lower than expression of
LY6BA.

[0243] IL-1B and TNFa induced slight increases in the surface expression of both murine LY6A and LY6C, in agreement with the
RNA expression (Figures 25A and 25B). A more moderate increase in expression was noted when IFNa was added to the cells,
while IFNy induced dramatic increases in surface expression of both LY6A and LYBC (Figure 25A and 25B). Surface protein
expression closely mirrored RNA expression. Th2 cytokines, such as IL4, IL10 or IL 13 had no effect on surface expression of
either LYBA or LYBC (data not shown).
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[0244] Induction of both LYBA (Figure 25D) and LY6C (Figure 25C) by IFNy was dose dependent. Doses as low as 6.25 units/ml
of IFNy resulted in detectable increases in both LY8 molecules by flow cytometry. Furthermore, the increase in both LYBA (Figure
25F) and LY6C (Figure 25E) surface expression became evident between 2 and 4 hours after IFNy treatment, and steadily
increased for at least 24 hours after IFNy treatment. This data indicates that relatively low concentrations of IFNy are sufficient to
increase surface expression of LY6 molecules within hours.

[0245] There is evidence that IL-22, which is secreted primarily from activated T cells, functions through the IL-22R complex,
present on IEC to promote cytokine production and an inflammatory phenotype (Brand, S.F. et al. Am J Physiol Gastrointest Liver
Physiol 290:G827-838 (2006)). Furthermore, IL-22 is involved in the immunopathogenesis of Crohn's Disease. To examine
whether IL-22 affects LY6 molecule expression on murine IEC, YAMC cells were cultured in the presence of IL-22 and analyzed
for expression of LY6C (Figure 25G) and LY6A ((Figure 25H). Both LY6 molecules were substantially increased in the presence
of IL-22 at comparable levels to the induction seen after treatment with IFNy.

[0246] To ensure that the upregulation of LY6 molecules was not specific to the YAMC cell line, RNA levels of murine LY6A and

LY6C in the murine colonic epithelial tumor cell line CMT93 was examined. Levels of both murine LYBA and murine LY6C were
upregulated upon treatment with IFNy (Figure 25I). Though the levels of upregulation of LY6 molecules were more modest in
CMT93 cells, flow cytometry analysis indicated that levels were quite high even in untreated cells (data not shown), which is likely
a result of the tumor phenotype of CMT93 cells.

[0247] This data supports the data obtained by real time quantitative RT-PCR in confirming that IEC upregulate LY6 family
members in response to inflammatory cytokines.

Example 5: LY6 stimulation of IEC is associated with lipid raft formation

[0248] As GPl-anchored proteins, LY6 family members do not possess a unique intracellular domain associated with traditional
outside-in signaling. Rather, they are present within lipid raft microdomains (Bohuslav, J. et al. Eur J Immunol 23:825-831(1993)).
However, it has been suggested that cross-linking of LY6 family members on the surface of cells results in redistribution of other
cell surface molecules as well as reorganization of lipid raft structures, suggesting a mechanism by which LY6 molecules can
affect signal transduction and downstream cellular functions (Simons, K. et al., Nat Rev Mol Cell Biol 1:31-39 (2000)).

[0249] Few ligands for LY proteins have been identified to date, and no ligand for LYBA or LY6C is currently known ( Paret, C.
et al., (2005) Int J Cancer 115:724-733; Apostolopoulos, J. et al., (2000) Immunity 12:223-232; and Classon, B.J. (2001) Trends
Immunol. 22:126-127). Cholesterol is required to maintain lipid raft integrity. (Simons, K., et al. J Clin Invest 110:597-603 (2002)),
and depletion of cholesterol is often used to inhibit lipid raft biosynthesis in vitro (von Tresckow, B. et al. J Immunol 172:4324-
4331 (2004)).

[0250] To analyze whether lipid raft reorganization occurs in IEC in response to LY6 crosslinking, YAMC cells were grown in
cholesterol-depleting conditions (conditions under which lipid rafts are depleted from cells) and cholesterol non-depleting
conditions (conditions permissive for lipid raft formation). For cholesterol depleting conditions, YAMC cells were grown in the
absence of serum and in the presence of 4uM lovastatin and 0.25 mM mevalonate (Sigma Chemical Co., St. Louis, MO) for 72
hours at 37 °C. The same growth conditions were use for YAMC cells under cholesterol non-depleting conditions, except that no
lovastatin or mevalonate were added to the growth medium. Cells were then lifted and LYBC was crosslinked as described above
in Example 1. RNA was collected and expression levels of CXCL2, CXCL5, and CCL7 were determined.

[0251] The results of these studies indicated that lipid raft depletion results in an inhibition of LY8C-mediated chemokine
production. Figures 26A-26C show that cholesterol depleted (dark bars) YAMC cells produced less chemokine than cells that
were not depleted of cholesterol (open bars). Cholesterol depletion affected chemokine production in control anti-KLH stimulated
groups, irrespective of LY6C stimulation, however the response was minimal and not in a consistent direction. To examine
whether cholesterol depletion globally affected cell viability, we measured cell death, by 7AAD exusion, and determined that
cholesterol depletion did not significantly affect the viability of the YAMC cells (92% viability versus 86% in the cholesterol
depleted cells, data not shown). Surface expression of both LYBA (Figure 26D) and LY6C (Figure 26E) were both significantly
lower in cholesterol depleted YAMC cells, suggesting that plasma membrane cholesterol levels and lipid raft integrity affect the
levels of LY6 expression on the surface of cells. This data suggests that lipid raft integrity, influenced by cholesterol biosynthesis,
allows for the expression of LY6 molecules on the surface, and is potentially involved in the LY6C mediated induction of
chemokines. Thus, the enhancement of chemokine production mediated by interaction of LY6C polypeptides in the cell
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membrane requires the presence of lipid rafts on the cell surface.

Example 6: Crosslinking LY6C results in increased surface expression of LY6 molecules

[0252] It has been reported that crosslinking LYBC on the surface of T cells results in shedding of LYBC (Jaakkola, I. et al.
(2003) J Immunol 170:1283-1290). However, unlike T cells, when murine LYBC was crosslinked on the surface of IEC, no
shedding of either LY6A or LY6C occurred (Figure 27A and 27B, respectively). To the contrary, in the absence of IFNy, surface
expression levels of both LYBA and LY6C were increased on IEC with crosslinked LY6C, but not LYBA. When IEC were
preincubated with IFNy, much of this effect was abolished (Figure 27C), however a slight upregulation of LY6A was still detected
(Figure 27D).

[0253] These data indicate a positive feedback loop whereby stimulation through LY6C on IEC results in increased surface
expression of LY6 molecules.

Example 7: Stimulation of LY6A results in increased secretion of chemokines

[0254] Functions for LY6 molecules have not been fully elucidated. To examine the role of LY6 molecues in the
immunopathology of colitis, stimulation of LY6 molecules was studied for affects on the transcription and secretion of chemokines
from IEC.

[0255] To analyze production of chemokines from IEC in response to crosslinking of murine LY6 molecules, YAMC cells, either
pretreated with IFNy or untreated, were cultured on plates coated with either anti-KLH control antibody, anti-LYBA or anti-LY6C.
Twenty four hours later, mRNA from these cells was obtained and analyzed by quantitative RT-PCR for expression of CCL2,
CCL4, CCL5, CCL7, CCL8, CCL25, CXCL1, CXCL2, CXCL5, CXCL10, CXCL12 and CX3CL1, which are chemokines that have
been implicated in colitis (Table 9) ( Papadakis, KA. (2004) Curr Allergy Asthma Rep 4:83-89 ; Banks, C. et al., (2003) J Pathol
199:28-35; and Papadakis, KA., and S.R. Targan (2000) Inflamm Bowel Dis 6:303-313). The assay was performed under non-
permissive growth conditions (37°C in the absence of IFNy) to rule out the possibility of increased proliferation of IEC in response
to IFNy stimulation.

Table 9
Pretreatment > Media IFN
Crosslink > Anti-KLH Anti-LY6A Anti-LY6C Anti-KLH Anti-LY6A Anti-LY6C
CCL2 1.01(0.14) §{ -1.38(0.13) 8.81(0.72) 3.53(0.21) 2.83(0.21) 16.12 (0.56)
CCL4 1.31(1.14) { 1.83(049) 3.15(1.17) 5.35(0.48) 3.65 (0.69) 16.12 (0.56)
CCL5 1.00(0.10) § 1.09(0.02) 3.31(0.15) 2.73 (0.13) 2.76 (0.23) 10.13 (0.27)
CCL7 1.00(0.11) §{ 1.06(0.08) 3.37 (0.15) 2.82 (0.44) 1.39 (0.33) 5.81 (0.51)
CCL8 1.03(0.30) §{ 2.05(0.37) 12.78 (3.14) 74.22 (8.94) | 74.44 (9.81) 110.44 (3.36)
CCL25 1.01(0.16) { 1.06(0.11) 1.16 (0.00) 1.38 (0.36) 1.32 (0.15) 1.46 (0.19)
CXCL1 1.00 (0.07) §{ -3.17 (0.11) 11.58 (0.12) -1.13 (0.10) -1.64 (0.17) 13.36 (0.35)
CXCL2 1.33(1.10) ND 21.81(3.13) 14.30 (3.30) { 10.95(3.05) § 113.20 (16.23)
CXCL5 1.08 (0.53) ND 118.45 (65.14) 1.70 (1.15) ND 150.99 (55.50)
CXCL10 1.00 (0.05) { 1.02(0.06) 5.11(0.19) 5.68 (0.31) 5.22 (0.22) 12.22 (0.51)
CXCL12 1.01(0.14) { 1.12(0.05) -1.99 (0.14) -1.11 (0.05) -1.23 (0.21) -3.02 (0.06)
CX3CL1 1.00 (0.08) { -1.18 (0.15) 1.92 (0.07) 2.21(0.11) 1.87 (0.16) 3.22 (0.42)

[0256] Cells pretreated with IFNy showed upregulation of many of these chemokine genes (see Media, Anti-KLH group versus
IFNy, Anti-KLH group of Table 9). However, with the exception of an upregulation of CCL8 and a downregulation of CXCL1, anti-
LY6A stimulated YAMC cells showed similar gene expression patterns as anti-KLH stimulated YAMC cells. However, YAMC cells
stimulated with anti-LY8C showed increased expression of all chemokines analyzed except for CCL25, which remained essentially
unchanged, and CXCL12, which was downregulated in response to LY6C stimulation. While the increased gene expression of
chemokines induced by LY6C crosslinking was not dependent upon IFNy, cells pretreated with IFNy showed increased expression
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of chemokines versus cells that had not been pretreated with IFNy.

[0257] To analyze the kinetics of chemokine induction induced by murine LY8BC stimulation, 96 well plates were coated with anti-
KLH antibody or either anti-LYBA or anti-LY8C monoclonal antibodies. YAMC cells, either pretreated or not with IFNy, were added
for 24, 48 or 72 hours. At the indicated time point RNA was collected for quantitative RT-PCR analysis and supernatants were
collected for ELISA.

[0258] Within 24 hours, a spike in transcription of both CXCL5 and CCL7 was detected on cells with crosslinked LY6C, but not
LYBA (Figure 28A). Increased expression of CXCL5 and CCL7 diminished over time but was still detectable after 72 hours in
culture. Though IFNy was not required to enhance chemokine transcription, IFNy acted synergistically with LY6C stimulation in
inducing transcription of both CXCL5 and CCL7 at early time points.

[0259] In parallel with the gene expression, supernatants of LYBC, but not LYBA, crosslinked cells contained significantly higher
concentrations of CXCL5 at 48 hours (Figure 28B). The effect was dose dependent, and detectable with as little as 1 pg/ml of
coated anti-LY6C. Like transcription, secretion of CXCL5 was enhanced when cells were pretreated with IFNy, but IFNy was not
required for the effect. Increased secretion of CXCL5 was noted at both the 24 and 72 hour time points as well.

[0260] To ensure that LY6C was involved in the observed upregulation of chemokines, we used siRNA to knockdown LY6C.
LY6C transcript was inhibited by 95% in the absence of IFNy and about 90% in the presence of IFNy by real time quantitative RT-
PCR which corresponded to significantly lower levels of LYBC on the surface of the YAMC cells (data not shown). Cells with
decreased levels of LYBC on the surface showed a diminished response to LYBC crosslinking with regard to transcription of
chemokines (Figure 28C). Secretion of CXCL5 was markedly inhibited by knocking down LY6C as well (data not shown).

[0261] These results indicate that crosslinking of LY6C, but not LYBA, on the surface of IEC results in increased secretion of
chemokines.

Example 8: IEC in vivo show a similar chemokine gene expression to LY6C stimulated cells

[0262] The above data establishes a model whereby IEC stimulated through murine LY8C significantly upregulate expression of
chemokine genes.

[0263] Analyzing the microarray data from laser capture microdissected IEC in murine models of colitis, the expression of the
same 12 chemokine genes in healthy and colitic mice in the two murine models of colitis was examined to determine if the
chemokines stimulated by LY6C crosslinking in vitro correlate with the chemokines secreted by IEC in vivo (Figures 29A and 29B).
Though the expression pattern is not identical to the upregulation of chemokines resulting from LYS6C stimulation, expression of
CXCL5, which was the most highly upregulated chemokine gene in in vitro studies, was also the highest upregulated chemokine in
murine models of colitis. We saw significant upregulation in expression of CXCL1, CXCL10, CCL5 and CCL7 in both models of
colitis. In addition, we saw upregulation of CCL4 and CCL8 in the transfer colitis model or the IL10 -/- model, respectively.

[0264] Interestingly, the only chemokine that was down-regulated as a result of murine LY6C stimulation in vitro, CXCL12 was
also the only one of these chemokines downregulated in vivo.

Example 9: Expression of human LY6 genes in colon cells

[0265] Expression of human LY6H, LYPD1, LYPD3, and LYPD5 in a human colon cell line, Colo 205 cells (a cell line derived from
human colon carcinoma, ATCC™ accession number CCL-222™), was examined. Human Colo 205 cells were treated with the
cytokines IFN-r, LPS, TNFa, IFN-r + TNFa, IFN-r + LPS, or LPS + TNFa (all at 100 ng/ml, except LPS at 1 ug/ml) for 18 hours
(LYPD3) or 24 hours (LY6H or LYPD5). RNA was collect and purified and expression of the indicated LY6 family member was
determined by quantitative RT-PCR using reagents from Applied Biosystems™ according to manufacturer's instructions. Primers
and probes used for RT-PCR analysis were the following:

LYPD 1:

Sense: CAT GATCCTCCGAATCTG GT (SEQID NO:59)
Antisense: AGC ACA GAA CAG AGG GGC TA (SEQ ID NO:60)
Probe: ATA CGG CCAATG TCA CAACA (SEQID NO:61)
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LYPD3:

Sense: ACT TCC TGT TCC CAC CAC TG (SEQID NO:62)
Antisense: AGA GGA CAA GCG GAG AGA CA (SEQID NO:63)
Probe: TTC TGG CAG GGG TGT TCT AG (SEQID NO:64)
LY6H:

Sense: AGC AGC AGC AGG AAG GAT (SEQID NO:65)
Antisense: AAA AGT GCC GCT TAA CGA AG (SEQ ID NO:66)
Probe: CAA GATGTG TGC TTC CTC CTG CGA (SEQID NO:67)

[0266] LYPDS5 primers and probes were purchased from Applied Biosysems™ (catalog number HS00289062_m1).

[0267] The results plotted in Figures 30A-30C indicate fold increases in expression of these human LY6 genes relative to human
B-actin control. Significant increases in expression of human LY6H, LYPD3, and LYPD5 were observed following treatment with
the indicated cytokines.

Example 10: Expression of human LY6 genes in colon biopsy tissue

[0268] To further investigate the source of the increased LYPD1 and LYPD5 expression in the colon of patients with CD and UC,
was undertaken in a cohort of biopsies of patients with UC, CD and controls. Microarray analysis for LYPD1 expression using RNA
extracted from colon biopsies showed statistically increased expression in inflamed colon tissue of CD patients (Figure 31A). In
the UC and CD biopsies taken from the colon, statistically increased LYPD5 expression was observed in inflamed UC and CD
patients (Figure 31B). This was not observed in the non-inflamed control biopsies.

[0269] Expression of human LY6H in terminal ileum biopsies of inflamed IBD tissue was analyzed relative to control (non-IBD)
terminal ileum biopsies using RT-PCR (Tagman™) analysis. Human LY6H expression was at least 1.5 fold greater in inflamed IBD
biopsies relative to control.

[0270] Human LYPD3 expression in inflamed UC colon biopsies was upregulated and less than 2 fold greater in inflamed IBD

biopsies relative to control.

[0271] The results of these examples demonstrated expression of LY6 molecules on the surface of IEC, and further indicated
that expression is unique to IEC in the context of inflammation. Furthermore, surface expression levels of LY6BA and LY6C were
high on IEC of colitic mice, and nearly universal throughout the colon. As molecules both specific to the diseased state, and
ubiquitously expressed during disease, detection of human LY6 gene or polypeptide expression, particularly human LY6H,
LYPD1, LYPDS3, and LYPD?5, is a useful method for detecting IBD, including UC and/or CD in humans. Additionally, the method of
detecting human LY8 expression is useful for diagnosing IBD, UC and/or CD in a human and monitoring response to IBD
therapeutic agents.

[0272] In the Examples disclosed herein, the functional significance of LY6 expression in IEC was demonstrated. YAMC cells
were strongly positive for LY6A, and expressed lower levels of LYBC. However, upon stimulation with a number of cytokines
present within the colon during calitis, including IL-13, TNFq, IFNa, and in particular IL-22 and IFNy, expression levels of both LY6
molecules were greatly enhanced. YAMC cells pretreated with IFNy to upregulate expression of LY6 molecules, were a useful in
vitro model to analyze functional significance for LY6 expression.

[0273] The conditionally immortalized nature of the YAMC cells comes from MHC Il promoter driven expression of the SV40 large
T antigen; low levels (2.5-5 U/ml) of IFNy are used to drive proliferation of these cells (Whitehead, R.H. et al. (1993) Proc Natl
Acad Sci U S A90:587-591; Whitehead, R.H., and J.L. Joseph. (1994) Epithelial Cell Biol 3:119-125). YAMC cells are often used
as an in vitro model for cytokine treatments of murine IEC (Mei, J.M. et al. (2000) Faseb J 14:1188-1201; Yan, F., and D.B. Polk
(2002) J Biol Chem 277:50959-50965). The SV40 large T antigen that these cells contained is temperature sensitive, and non-
functional at 37°C. All experiments performed herein involved IFNy treatment under these non-permissive conditions. In addition,
YAMC cells were serum starved (and IFNy starved) at 37°C for 24 hours prior to experiments. Under such conditions, effects
indicating residual T antigen expression, such as proliferation of cells, were not observed. As a result, effects of IFNy treatment
were due to inherent effects of IFNy rather than effects stemming from driving expression of the T antigen. Furthermore, the
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upregulation of LY6 family members was detected in a second murine cell line, CMT93, confirming that this is effect is broadly
applicable to IEC.

[0274] Furthermore, IFNy was not unique among cytokines for inducing LY6 molecules as modest upregulation of LY6
expression was noted after treatment with TNFq, IL-1B and, IL-22. The upregulation of LY6 molecules on |IEC in response to IL-22
is interesting in light of recent data demonstrating a potential role for IL-22 in Crohn's Disease (Wolk, K., et al. J Immunol
178:5973-5981 (2007)). Though homology between mouse and human LY6 molecules are often complicated, there is evidence to
suggest that the upregulation of LY6 molecules is not restricted to mice. Previous studies in rats have suggested upregulation of
LY6 molecules in the small intestine in colitis models, and it has been suggested that such expression is involved in inflammation,
cell/cell interactions as well as signaling within the rat [EC (Baksheev, L. et al. J Gastroenterol 41:1041-1052 (2006)).

[0275] The data described above indicates that there is a possibility that lipid raft integrity is involved in LYBC mediated signal
transduction in IEC. This implies that disruption of lipid rafts might serve to attenuate downstream affects of LYBC stimulation both
by downregulating LYBC expression and disrupting the structural components of LY6C signaling. Recently, it has been
determined that cholesterol depletion of IEC with statins inhibits proinflamamtory gene expression through NF-kB modulation (Lee,
J. et al,, Int Immunopharmacol 7:241-248 (2007)). Furthermore, statins have been effective therapeutics in murine models of
colitis (Naito, Y., et al. Int J Mol Med 17:997-1004 (2006 )). The mechanism linking lipid raft motility and NF-kB blockade remain
undetermined, but our data suggests that activation through LY6C could be one hypothesis to explain the mechanism of action.

[0276] In this study, we identify LY6 molecules as a potential upstream switch in the expression of chemokine genes. Crosslinking
of the LYBC receptor with monoclonal antibodies resulted in dramatic upregulation of nearly all chemokines analyzed, including
CXCL5. We further confirmed that CXCL5 secretion is greatly enhanced in LYBC crosslinked IEC. It is interesting that even though
both LYBA and LY6C are anchored to the cell surface by a GPI moiety, and despite higher levels of expression of LYBA than

LYBC on the surface of IEC, that the downstream effects on chemokine secretion are seen with LY6C crosslinking and not
consistently with LYBA crosslinking.

Example 11: Identification of a ligand for LYPD5

[0277] In this study, a search for ligands of LYPD5 was performed through techniques well known to those of ordinary skill in the
art, namely by expression cloning of about 14,000 human genes under CMV promoter into COS cells. Pools of 100 genes were
transfected into the COS cells grown in 140 wells on 12 well plates. Following transfection, the cells were stained with LYPD5-Fc
protein (see Figure 32). Wells with positive staining were identified and individual clones were transfected into COS cells. A single
well expressing a single protein, GLG-1 (ESL-1) was identified as a ligand for LYPD5. GLG-1 is characterized by a lengthy
extracellular domain (ECD), a transmembrane domain and a cytoplasmic domain. A series of co-immunoprecipitation studies were
conducted using techniques known to those of ordinary skill in the art to assess the ability of various regions of the GLG-1 ECD to
bind LYPDS. It was found that variants or fragments of the GLG-1 ECD (see Figures 33-35) were able to serve as a ligand for
LYPDS5. Figure 33B shows the results of co-immunoprecipitation studies using Fragments 1, 2, 3, or 4 as depicted in Figure 33A
and demonstrates that any one of the fragments is sufficient for LYPD5 binding.

[0278] In addition, a GLG-1 ECD domain by itself was found to be sufficient for LYPDS5 binding. As shown in Figure 33, GLG-1 is
made up of multiple GLG-1 domains and single GLG-1 domains can bind LYPD5. Figure 34B shows the results of a co-
immunoprecipitation demonstrating that Fragments 1, 2, 3, and 4, as well as single GLG-1 domains 115, 150, 215, 538, 609, 670,
729, and 858 (as shown in Figure 34A) were able to bind LYPD5.

[0279] Through another co-immunoprecipitation study, binding was shown to be specific based on fragments of LYPD5 (see
Figure 35A) in which LYPD5 was found not to bind BAP negative control, an FN14 negative control was not found to bind GLG-1
fragment 2, the human GLG-1 domain 115 binds LYPD5, domain 115 is not always expressed at detectable levels but still pulls
down LYPD5, and the fraction of human GLG-1 fragment 1 that lacks domain 115 (residues 26-114) does not bind LYPD5
(Figure 35B).

[0280] The " in Figures 34A and 35A indicates a potential fucosylation site.

[0281] Although the foregoing invention has been described in some detail by way of illustration and example for purposes of
clarity of understanding, the descriptions and examples should not be construed as limiting the scope of the invention.
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Patentkrav

1. Fremgangsmade til detektering af et terapeutisk laeegemiddelrespons hos
et pattedyr behandlet med et terapeutisk middel mod IBD, hvor frem-
gangsmaden omfatter at bestemme og sammenligne  LY6-
ekspressionsniveauer i en testprove omfattende gastrointestinalt veev eller
gastrointestinale celler fra pattedyret for og efter behandling med det tera-
peutiske middel mod IBD, hvor et lavere niveau af LYG6-ekspression i
testpraven efter behandlingen indikerer et respons fra pattedyret pa det tera-
peutiske middel.

2. Fremgangsmade ifolge krav 1, hvor testpraven er fra pattedyrets colon.

3. Fremgangsmade ifglge krav 1, hvor testpraven er fra pattedyrets terminale
ileum.

4. Fremgangsmade ifglge et hvilket som helst af kravene 1-3, omfattende:

(@) at bringe testproven i kontakt med et detekterbart middel, som specifikt
binder et polynukleotid, der koder for LY6-polypeptid eller fragment deraf; og
(b) at detektere dannelsen af et kompleks mellem midlet og polynukleotidet i
testproven; eventuelt hvor fremgangsmaden er in situ-hybridiseringsanalyse
eller realtids polymerasekeedereaktions- (RT-PCR-) analyse.

5. Fremgangsmade ifolge krav 4, hvor polynukleotidet omfatter nuklein-
syresekvensen ifolge SEQ ID NO: 8, 9, 1, 3, 4, 6 eller et fragment deraf om-
fattende mindst 15 sammenhaengende nukleotider ifelge SEQ ID NO: 8, 9, 1,
3, 4 eller 6.

6. Fremgangsmade ifalge krav 4, hvor det detekterbare middel er et andet
polynukleotid, der hybridiserer til et polynukleotid med sekvensen SEQ ID
NO: 8, 9, 1, 3, 4, 6 eller dets komplement.

7. Fremgangsmade ifalge krav 6, hvor det andet polynukleotid omfatter et
detekterbart maerke eller er fastgjort til et fast underlag, hvor det detekterbare
meerke er direkte detekterbart eller indirekte detekterbart, og eventuelt hvor
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det detekterbare maerke er et fluorescerende maerke.

8. Fremgangsmade ifalge et hvilket som helst af kravene 1 til 3, omfattende:
(@) at bringe testproven i kontakt med et detekierbart middel, der specifikt
binder et LY6-polypeptid eller fragment deraf; og (b) at detektere dannelsen
af et kompleks mellem midlet og polypeptidet i testproven.

9. Fremgangsméade ifolge krav 8, hvor LY6-polypeptidet omfatter SEQ ID
NO: 10, 2, 5 eller 7 eller et fragment deraf omfattende mindst 10 sammen-
heengende aminosyrer ifglge SEQ ID NO: 10, 2, 5 eller 7.

10. Fremgangsmade ifglge krav 8, hvor det detekerbare middel er et antistof
eller bindende fragment deraf, eventuelt hvor antistoffet eller det bindende
fragment deraf omfatter et detekterbart maerke, hvor det detekterbare maerke
er direkte detekterbart eller indirekte detekterbart, og eventuelt hvor det de-
tekterbare meerke er et fluorescerende meerke eller et radioaktivt meerket
stof.

11. Fremgangsmade ifglge et hvilket som helst af kravene 1-10, hvor patte-
dyret har ulcergs kolitis (UC).

12. Fremgangsmade ifglge et hvilket som helst af kravene 1-10, hvor patte-
dyret har Crohns sygdom (CD).
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cgegtetgeggctgegttcccegaaagacgaggctgegeccggattceggteegeagggagacegaagggeacagetcccegegecg
cgeacgeegeeecgagoccggagtgeggacacceccgggatgettgegeeecagaggaccegrgeercaageeceegegocgecece
aggcccacccggageatgetgectgeagecatgaagggecteggectggegetgetggeegiectgetgtgetcggegeccgetcatgg
cotgtggtgccaggactgeaccctgaccaccaactccagecatigeaccceaaageagtgecagecegtecgacacggtgigtgecagtgt
ccgadtcaccgatceeageageageaggaaggatcactcggtgaacaagatgtgtgectectectgtgacticgttaagegacacttittcte
agactatctgatggggtttattaactctgggatcttaaaggtcgacgtggactgetgegagaaggatttgtgcaatlggggeggeaggggeag
ggeacageeceigggeectggecgggggectectgeteageotggggectgeeclectetgggctggpeccigatgleteeiceticeea
cggggcettetgagettgetcecectgagectgtggetgecctetcecocagectggegtggetggegctgggggcagecttggeccapetee
glggeigtggectgtggeteteactectececcgacgtgaagecteecigictetccgecagetctgagteccaggeagetggacarcicca
ggaaaccaggeeatctgggeaggaggectgpggatgagggleggggaggacceccaggleccggagggpaagigaageaacagee
cagctggaagggegtclictgeggag aaataaagteacttitgagtectgagaaaaaaaaaaa

Figure 1A
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MLPAAMKGLGLALLAVLLCSAPAHGLWCQDCTLTTNSSHCTPKQCQPSDTVCASVRIT
DPSSSRKDHSVNKMCASSCDFVKRHFFSDYLMGFINSGILKVDVDCCEKDLCNGAAGA
GHSPWALAGGLLLSLGPALLWAGP

Figure 1B



agggeggtpt caatgeacee tccageggtg cgegeaggeg ggagaaggga geecggcceg ggeaagtgag acagttaagg
cagtglccce accacaccce cacccagatlt ggecacgecg agetggiict tgacagaagg ccticgegga ggaagagggs
geacagetge acaggacace ctacggagec tgegggegtg gaacttigee aggegeacgg gaacgegege ccticctgte
agecteecgg ggegecagge tccegeggee cgrageggga cagectcagt gigtggget ggacccagic getggggtac
cgaccaglee lggaagycge agaggacglg gaglggggag geigecttee tatgtgegaa gggecageeg ggeacgeagt
cctcagacce tagtccgeac ccggeaggite cccacggeac ctgelgegee clectegeeg cleccccaac ctecccatet
cagaaaacta ccagttctct ccegecccee ggegeccectt tecccaggaac gtgeggagge gggagaagag gaagacagga
aggeeptggg gatgtgaage gaccgtecca gecttccceg cecgecacce ccaccccaac tcggeagecg tcacgtgatg
cctggaglgg pagetgggga gaaaaggega gactiitgtg ggtgcteccg atcgecagta gttecttcag  tetcagecge
caactccgga gecgegglge tCgEcceggg agegrgagey ggaggageag agaccecgeag cegggageee gagegegesc
gatgeagget ccgegagepg cacctgegge tectetaage tacgacegte gletcegegg cageagegeg ggecccagea
goctcggeag ccacagecge tgeagecggg geagecteeg ctgetgtege ctectetgat gegettgece teteceggee
ccgggactcc  gggagaatgt gggtectagg catcgeggea  actttitgeg  gattgtictt  gettecagge  titgegetge
aaatccagtg ctaccagtgt gaagaattcc agctgaacaa cgactgetec lcccccgagt teattgtgaa  ttgeacggtg
aacgticaag acatgtgica gaaagaaglg atggagcaaa gtgcegggat catgtaccge aagtectgtg catcatcage
ggectgtetc  atcgectetg  cegggtacca  gtccttctge  tccccaggga  aactgaactc  agtttgecatc  agetgetgea
acacccctet ttgtaacggg ccaaggecca agaaaagggg aapttctgee teggecctca ggecaggget ccgeaccace
atectgttee tcaaattage cetettetcg geacactget gaagetgaag gagatgecac cecctectge attgtictte cageectege
ccecaaccee ccaccteect gagtgagtit ctictgggtg (ecttttatt ctgggtaggg agegggagtc cgtgtietet titgticetg
tgcaaataat gaaagagclc ggtaaageat tctgaataaa ticagectga ctgaattttc agtatgtact tgaaggaagg
aggrggagtg aaagttcacc cccatgictg tgtaaccgga gtcaaggcca ggetggeapa gtcagtectt agaagtcact
gaggtggpea tetgectiit  gtaaagectc cagtgtceat tccatcectg  atgggggeat agtttgagac tgeagagtga
gagtgacgtt ticttagggc tggagggcca gticccacte aaggctecct cgettgacat tcaaacttca tgetectgaa aaccattete
tgcageagaa ttggetggtt tcgegectga gtigggetct agrgactcga gactcaatga ctgggactta gactgggget
cggeeleget ctgaaaaglg cttaagaaaa (cttctcagt tcfccttgea gaggactgge gecgggacge gaagageaac
ggpegetgea caaageggge gotgteggtg gtggagtgeg catgtacgeg caggegette tegtggtigg cgtgetgeag
cgacaggegg cagcacagcea cctgcacgaa cacccgecga aactgetgeg aggacacegt gtacaggage gggttgatga
ccgagetgag gtagaaaaac gtetcegaga agpgopapgap gatcatgtac geceggaagt agpacctegt ceagtegige
ttgggtitgg ccgeageeat gatectccga  atctggttgg  geatccagea tacggecaat gtcacaacaa tcageeetgg
geagacacga graggaggga gagacagaga aaagaaaaac acagcatgag aacacagtaa atgaataaaa ccataaaata
tttageecct ctgliclgly cltaciggee aggaaatggl accaattitt caglgtigga ctigacagel (clitigeca caageaagag
agaatttaac actgtttcaa acccggggga gttggetgtg ttaaagaaag accattaaat getttagaca gtgtatttat accagttgat
gtctgttaat titaaaaaaa tgtitteatt ggtgtttgtt tgegtatcca gaaagceagtt catgttatee ata
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gatgectgga gtgggagpty gggagaaaag gegagacttt (gtgggtget cecgalcgee  agtagttect teagtetcag
cegecaacte cggaggeges ggctcggee cgggagegcy agcgegagga geagagacce geageeggga geccgagege
gggcgatgea ggetecgega geggeacctg cggetectct aagetacgac cgtegtetce geggeageag cgegggeece
agcageetcg geagecacag cegelgeage cggggeagee tecgetgetg tegectecte tgatgegett geeeteteee
ggeeecggga clecgggaga atgigggice taggeatcge ggeaactttt tgoggattgt tettgettce  aggetitgeg
clgcaaatce agegetacca grgtgaagaa ftccagetga acaacgactg ctcctcccee  gagticattg  tgaattgeac
ggtgaacgtt caagacatgt gtcagaaaga agtgatggag caaagtgeeg ggatcatgta ccgeaagtee tgtgcatcat
cageggectg  tetcatcgee  tetgecgggt accagtectt ctgcleccca gggaaactga  actcagtitg  catcagetge
tgcaacacce ctctttgtaa cgggecaagg cccaagaaaa ggggaagitc tgectcggee ctcaggecag ggoteegeac
caccatcetg ttcctcaaat tagecctett cteggeacac tgetgaaget gaaggagatg ccacccccte ctgeatigtt cttecageee
tcgeccceaa cecceeacct cectgagtga gtitctietg ggtgtecttt tattctgggt agggageggg agteegtgtt clettttgtt
cetgtgeaaa taatgaaaga getcggtaaa gcaltctgaa' taaattcagc ctgactgaat tttcagtatg tacttgaagg
aaggagglge aglgaaagll cacceccalg tctgtgtaac cgpagicaag gccaggetgg cagagtcagt ccltagaagt
cactgagplg ggcatctgee tiitgtaaag cctccagtgt ccaticcatc cctgatgggg geatagtitg agactgeaga
gigagagtga cgtittctta  gggetggagyg gecagttcce  actcaagget cectegettg  acattcaaac  ttcatgetee
tgaaaaccat (ciclgeage agaattggct ggtitcgege ctgagiiggg ctctagtgac tcgagactca atgactggga
cttagactgg ggctcggect cgcetotgaaa agtgettaag aaaatcttct cagttctcct tgcagaggac tggegeeggg
acgegaagag caacgggcge tgcacaaage gggegotgic ggtggtggag tgegeatgia cgegeaggeg clicleglgg
ttggegtget geagegacag geggeageac ageacctgea cgaacacceg ccgaaactge tgegaggaca ccgtgtacag
gagcgggltg atgaccgage tgaggtagaa aaacgtctce gagaagggga ggaggatcat gtacgeccgg aaglaggace
tegiccagte  gtgettggpt ttggecgeag ccatgatcct ccgaatctgg  ttggpgeatce agcatacgge caaigtcaca
acaalcagec Clgggeagac acgageagga gggagagaca gagaaaagaa aaacacagea lgagaacaca gtaaatgaat
aazaaccataa aatatttage ccctetgttc tgtgettact ggecaggaaa tggtaccaat ttitcagtgt tggacttgac agetictttt
gecacaagea agagagaatt taacaclgtt tcaaacecgg gggagttgge tgtgttaaag aaagaccatt aaatgetita gacagtg

Figure 2B
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MWVLGIAATFCGLFLLPGFALQIQCYQCEEFQLNNDCSSPEFIVNCTVNVQDMCQKEV
MEQSAGIMYRKSCASSAACLIASAGYQSFCSPGKLNSVCISCCNTPLCNGPRPKKRGSSA
SALRPGLRTTILFLKLALFSAHC

Figure 2C



aaggelgggg llgectggrg cgaggttact catcetggge tcaggtaaga gggeccgage teggaggegg cacatceagg
ggggacgeca agggageagg acggagecat ggaccccgee aggaaageag gtgoocagge catgatctgg actgeagget
ggctgetget getgetgett cgeggaggag cgeaggecet ggagtgetac agotgeptge agaaageaga tgacggatge
tccccgaaca agatgaagac agtgaagtge gegecgggeg tggacgictg caccgaggec gtgggggepg lggagaccat
ccacggacaa tfctcgetgg cagtgeggeg ttgeggticg ggactececg geaagaatga cegeggectg gatcticacg
ggettetgge  gttcatccag ctgeageaat gegetcagga tcgetgeaac gecaagetca acctcaccte gegggegete
gacccggeag gtaatgagag tgeatacceg cccaacggeg tggagtgeta cagetgtgtg ggcctgagee gggaggegtg
ccagggtaca tcgecgecgg toglgagetg ctacaacgee agegatcatg tctacaaggg ctgettcgac ggeaacgtca
cettgacgge agctaatgtg actgtgtect tgectgiceg  gggetgtgte  caggatgaat tctgeactcg ggatggagta
acaggcccag ggltcacget cagtggetee fgtigeecagg  geteeegelg taactctgac ctccgcaaca agacctactt
ctcecetega  atcccaccee  ttgtccgget gececcteca gageccacga ctgtggectc  aaccacatct  gtcaccactt
ctaccicgge cccagtgaga cccacatcca ccaccaaace catgecageg ccaaccagic agactecgag acagggagta
gaacacgagg ccteecggga tgaggagece aggttgactg gaggegecge tggecaccag gaccgeagea attcagggea
gtatcctgea aaagggggge cccageagee ccataataaa ggetgigtgg ctcccacage tggattggea geecttetgt
tggcegtgge tgetggigte ctactgtgag cttctecacc tggaaattte cetctcacet acttetetgg cectggptac cectcttete
alcaclicet gtteccacea ctggactggg ctggeccage cectgtittt ccaacatice ccagtatcee cagettetge tgegetggtt
tgeggetttg ggaaataaaa tacegtigta tatattctge caggggtgtt ctagettttt gaggacagcet cctgtatect tetcateett
gtctetcege  ttgtectett  gtgatgttag gacagagtga gagaagtcag ctgtcacggg gaaggtgaga pagagpgatpe
taagettcct actcacttic tcctagecag cctggactit ggagegtggg gigggtggga caatggetee  ccactotaag
cactgectee  cctactcece  geatcetttgg  ggaateggit  coccatatgt  cttecttact  agactgtgag  ctectegagg
geagggaceg tgectlatgt cigtgtgtga tcagtticlg geacataaat gectcaataa agatttaatt acttlgaaaa aaaaaaaaaa
2322223332 23a3232aaa aaaaa

Figure 3A
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MDPARKAGAQAMIWTAGWLLLLLLRGGAQALECYSCVQKADDGCSPNKMKTVKCAP
GVDVCTEAVGAVETIHGQFSLAVRGCGSGLPGKNDRGLDLHGLLAFIQLQQCAQDRCN
AKLNLTSRALDPAGNESAYPPNGVECYSCVGLSREACQGTSPPVVSCYNASDHVYKGC
FDGNVTLTAANVTVSLPVRGCVQDEFCTRDGYTGPGFTLSGSCCQGSRCNSDLRNKTYF
SPRIPPLVRLPPPEPTTVASTTSVTTSTSAPVRPTSTTKPMPAPTSQTPRQGVEHEASRDEE
PRLTGGAAGHQDRSNSGQYPAKGGPQQPHNKGCVAPTAGLAALLLAVAAGVLL

Figure 3B
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gatecgetit gegeatccca gtgattcttg ggltcegegt gtagtticgg aaggagacat cgaageaggg cgaggegeag
agggeglige ggacicalge cccaglegge aglgeggggt cccaageect geagigelac agelitgage acacctactt
tggoeeettt  gacctcaggg ccatgaaget geccageatc tectgtecte  atgagtgett tgaggetate  ctgletetgg
acaccgggta tcgegegeeg gtgaccetgg tgeggaaggg ctgetggace gggectectg cgggecagac geaatcgaac
geggacgege tgeegecaga ctactcggtg gtgegegget geacaactga caaatgeaac geccacctea fgactcatga
cgeectecee aacctgagec aageacccga cccgeegacg ctcageggeg ccgagtgeta cgectgtate ggggteeace
aggatgaclg cgetalcgge agglccegac gagiccagtg tcaccaggac cagaccgeet gettccaggg caatggeaga
atgacagttg gcaatttctc agtccctgtg tacatcagaa cctgecaccg gecctectge accaccgagg geaccaccag
cceetggaca gecatcgace tccagggete ctgetgtgag gggtacctct geaacaggaa atccatgace cageccttca
ccagtgette  agecaccace cctccccgag cactacaggt ceotggeeetg clectcecag  tectectget ggtgggecte
tcagcataga ccgeccctce aggatgetgg ggacaggget cacacaccte attcttgetg  cttcageecc tatcacatag
ctcactggaa aatgatgtta aagtaagaat tgcactcetg tecctetggce cttecatete tecegecectt gtgececaca acctggecaa
cagtactgga agaaactgga cacagtcacc agcatccccg gggagggeaa aacagecatg tegigecceg atgaagagea
attctgatca cagetgttac tcactgagca ccagecagge accaggeace ccataacacg gettectgtg  ctctcectee
agagcctgtc gcagctetag  gagggageta tacaatgatg totttattag tgtcatcatg agaagceccaa taagcagtat
geeclaucay  llaglagpcee ageclolgga pelaagelge atgggttcaa atcccagelc caccaltcag cctgeagaga
ccatgagega gitacttaag ccaggetetg gagctaaget geatgggltc aaatcccage tccagcattc agcctacaga
gaccatgggt pagttactia agccaggetc tggagctaag ctgeatgggt tcaaatccca getccaccat teagectgea
gagactgtgg gtgagttact tgagcetctet gtgecaatat titctcacct ataaggtgga ggtgaaaata aactctataa catgacaaga
actacitcac agtagtigca glgaggattc aacgagalga acatitagta cttgggacac agcagtggee cagtgtaaat
gggetacttg  tcataagece taagtcacag gicaacaaac tgagaggceaa aageactigg ttgagettgl gtatctagtg
agtatggatt cagggaccag attcccagee ccacgauactg ctaagcaacce ccacctcota aacacatgag tgecgattaa
clicacagaa aaacacacaa ggcaaagtic agegaggtga aattctccaa getataaaga tcagggaaga clicclggag
gaattcacee ttgagcaaaa tcctaaagga tcaatagtag ctggcaaaaa gaagcaggag gaagegceatt ctaggtagag
gagacagcct ggacaaaggt ctgagggagg aaggagcaca aggagtgeag gacactttca tgagtgceagg acactitcat
aactgcatga acttcataga gatgggatce tttageatgt tctctgtgea catgettgac catgttettt cacatgettt ttgecacttg
alcttlccag caactcagly agagaageda aadaglaagt tgeatectge tattgtetga atgtitgtgt ctccccaaaa ttcatctttt
gaaacctaat taccaaagtg atattactgg gaggtgggec ctttgggagg tggtgagatc atgagggtgg agcccccatg
aataggatta gtgeeettat aaaagaggee ctggagaget gecttgecee ttccaccaca tgagaacaca gecageaggt
gectataage  aagaaagtgg gttctcacca gecatcgaat ctgetggtge attgattgea  gacttcccag  actccagage
latgagacat aaartictgt 1gigtataag ccaaaaaaan aaaaaaaaaa
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gattcttggg ttccgegegt agtttcggaa ggagacalcg aagcagggeg aggegeagag ggegitgegg actcatgeee
cagtcggeag tgeggggtee caagecctge agtgetacag CtttgagCaC acctactttg gecccttiga cetcagggee
atgaagetge ccageatcte ctgtectcat  gagtgetttg  aggctatcct  gieictggac accgggtatc  gegegeeggt
gaccetggtg cggaagggct getggacegg gectectgeg ggccagacpe aatcgaaccc ggacgegetg ccgecagact
actegptggt gegeggetge acaactgaca aatgcaacge ccacctcatg actcatgacg ccetccccaa cctgagecaa
geaccegace cgecgacgct cageggegee gaglgetacg cotglategg ggtccaccag gatgactgeg clatcggeag
gicecgacga glecagigtc accaggacca gaccgectge ticcagggea gtggeagaat gacagitgge aatltctcag
tccetgigta catcagaace tgecaccgge cctectgeac caccgaggge accaccagec cctggacage catcgaccic
cagggetect getgtgaggg gtacctctge aacaggaaat ccatgaccca geccttcace agtgettcag ccaccaccee
tceecgagea  ctacaggice tggecctget cetcccagie cicctgetgg tggggetete ageatagace geccctccag
gatgetgggg  acagggetca cacacctcat fetigetget tcagecccta  tcacataget cactggaaaa tgatgttaaa
glaagaattg cactectgle ccletggect tecatctele  ctgeeettgt  gecccacaac ctggecaaca  glacliggaag
aaactggaca cagicaccag calcccaggg gagggeaaaa cagecatgic glgeectgal gaagagceaat ictgalcaca
getgttacle  aclgageace agecaggeac caggeaccee ataacacgge ttectglgel clecliccag  agectgtege
agctctaggy ggpgagcetata caatgatgte ftttattagtg tcatcatgag aageccaata agcagtatge cctaacagtt
agtaggeeag getctggage taagetgeat gggttcacat cccageteca ccattcagee tgeagagace atgagegagt
tacttaagec aggetctgga getaagetge atgggitcaa atcccagetc cageattcag cctacagaga ccatgggtga
gttacttaag ccaggetctg gagctaaget geatgggttc aaatcccage tccaccattc agectgcaga gactgtgggt
gagttactlg agetctetgt gecaatattt tetcacctat aaggtggagg tgaaaataaa ctetataaca tgacaagaac tacttcacag
tagttgcagt gaggattcaa cgagatgaac afttagtact tgggacacag cagtggecca gtataaatgg getactigtc
ataagcecta agtcacaggt caacaaactg agaggtaaaa gcacttggtt gagettgigt atctagtgag tatggattca
gggaccagat tcccagecce acgaactget aagcaacceC acctectaaa cacatgagtg ccgattaact tcacagaaaa
acacacaagg caaagftcag cgaggtgaaa ttciccaage tataaagatc agggaagact tcctggagga aticacccit
gagcaaaatc ctaaaggatc aatagtagct ggcaaaaaga agcaggagga ageacatitt agglagagga gacagectgg
acaaaggicl gagggaggaa ggaacacaag gaglgeagga cactiicala actgeatgaa cltcatagag atgggaicct
ttagcatgtt ctetgtgeac atgettgace atgttctttc acatgetitt tgecacttga tetttccage aactcagtga gagaagcaaa
aaagtaagtt geatcctg
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MKLPSISCPHECFEAILSLDTGYRAPVTLVRKGCWTGPPAGQTQSNADALPPDYSVVRG
CTTDKCNAHLMTHDALPNLSQAPDPPTLSGAECYACIGVHQDDCAIGRSRRVQCHQDQ
TACFQGNGRMTVGNFSVPVYIRTCHRPSCTTEGTTSPWTAIDLQGSCCEGYLCNRKSMT
QPFTSASATTPPRALQVLALLLPVLLLVGLSA

Figure 4C
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ctgagaggaa gtittatctg tgcageectt ctetgaggat ggacacitct cacactacaa agtectgttt gotgattctt ctigtggeee
tactgtgtge agaaagagct cagggactgg agtgttacca gtgotatgga gtoccatttg  agacttcttg  cccatcaatt
acctgeeeel accetgatgg  agtetgtgtt actcaggagg cagcagttat tgtggattct caaacaagga aaglaaagaa
caatctttge ttacccatct gecetectaa tattgaaagt atggagatee tgggtactaa ggtcaacgtg aagactteet gttgecagga
agaccictge aatgtagcag ttcccaalgg aggeageace tggaccatgg caggggtget totgticage ctgagetcag
tectectgea gacctigete tgatggtect cocaatgace tecacecttg teclittate clcatgtgea acaatictic clggageect
ctagtgatga attatgagtt atagaagcete caaggtggga gtagtgtgtg aaataccatg ttttgecttt atagecectg ctgggtaggt
agglgcteta atcetetcta gggelttcaa gtetgtactt cctagaatgt cattttgtig tggattgetg clcatgacee tggaggeaca
cagccagcac agtgaagagy cagaattcca aggtaltatg ctatcaccat ccacacataa gtatctgggg tcctgcaatg
ticceacalg tatcctgaal gicccectgt tgagiccaal aagaccetilg liclcccaaa aaaaaaaaaa aa

Figure SA
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MDTSHTTKSCLLILLVALLCAERAQGLECYQCYGVPFETSCPSITCPYPDGVCVTQEAAV
IVDSQTRKVKNNLCLPICPPNIESMEILGTKVNVKTSCCQEDLCNVAVPNGGSTWTMAG

VLLFSLSSVLLQTLL

Figure 5B
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geteeggeca geegeggtee agagegegeg aggttcggge agetccgeca ggetgetggt acctgegtee geeeggegag
caggacagge lgclitggtt tgtgaccice aggceaggacg gecatcetct ccagaatgaa gatcticttg ccagtgetge
tggotgecet  totgggtatg gagegageca getogetgat gtgettctee  tgettgaace agaagagceaa tetgtactge
ctgaagcega ccalctgete cgaccaggac aactactgeg tgactgtgtc tgetagtgec ggeattggga atcicgtgac
atttggecac agectgagea agacctgltc cccggectge cccalcccag aaggegtcaa tgttggtgtg  gottccatgg
geatcagetg ctgecagage (tictgtgea atitcagtge ggocgatgge gggetgeggg caagegteac cctgetgggt
geegggetge tgetgagect getgeeggee ctgetgeggt ttggeceetg accgeccaga ceetgtcece cgatccecca
gotcaggaag gaaageccag  cccttictgg atcccacagt gtatgggage ccctgactce tcacgtgect gatctglgee
cttggteccca ggtcaggece accecctgea cclccacctg cceccagecee tgectetgee caagtgggee agetgeccte
acttctgggg tggatgatgt gaccticctt gggggactge ggaagggacg agggttcect ggagtcttac ggtccaacat
cagaccaagt cccatggaca tgctgacagg gtccccaggg agaccgigic agtagggatg tgtgectgge tgtgtacgtg
gelgtgeagt geacgtgaga geacgtggeg gettelgggg gecatgitig gggagggagg tgtgecagea geelggagag
cctcagtcee  tgtageecce tgecctggea cagetgeatg cacttcaagg  geagectttg  ggggtigggg  titetgecac
ttccgggtel aggecclgee caaatccage caglectgee ccageccace ccecacattgg  agecctectg  ctgetttggt
gecicaaata aatacagatg tcecce

Figure 6A
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MKIFLPVLLAALLGVERASSLMCFSCLNQKSNLYCLKPTICSDQDNYCVTVSASAGIGNL
VTFGHSLSKTCSPACPIPEGVNVGVASMGISCCQSFLCNFSAADGGLRASVTLLGAGLLL
SLLPALLRFGP

Figure 6B
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ccagtctglc gecaccteac ttggtgtetg ctgtecceccge caggeaagee tggggtgaga geacagagga gtgggeeggs
accalgeggyg ggacgegaet ggegetectg gegelgglge tggelgectg cggagagetg gegeeggeee tgegetgeta
cgtctgtceg gagcccacag gagtgtegga ctgtgtcace atcgecacct geaccaccaa cgaaaccatg tgcaagacea
cactctactc ccgggagata gigtaccect tccaggggga ctccacggtg accaagtcct gtgccageaa gtgtaagece
tcggatgtpg atggeategg ccagaccectg ceegtgleet getgeaatac tgageigtge aatgtagacg gggegeecge
tctgaacage ctccactgeg gggecctcac getectcecca ctettgagee tccgactgta gagtccccge  ccacceccat
ggcecctalge ggeccageee cgaatgectt gaagaagige cceelgeace aggaaaaaaa aaaaaaaaaa

Figure 7A
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MRGTRLALLALVLAACGELAPALRCYVCPEPTGVSDCVTIATCTITNETMCKTTLYSREI
VYPFQGDSTVTKSCASKCKPSDVDGIGQTLPVSCCNTELCNVDGAPALNSLHCGALTLL
PLLSLRL

Figure 7B
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aagatggegg cglgtggacg tgtacggagg atgtteeget tgteggegge getgeatctg ctgetgetat tcgeggeegg
ggecgagaaa ciceecggec atggegtcca cagecaggge cagggteccg gggecaactt tgtgtectte gtagggceagg
ccggaggegg cggeeeggeg ggtcageage tgecceaget geticaglea tegeagelic ageageaaca geageageag
caacagcaac agcagcitca gecgeegeag cegectttce cggegggtgg gocteeggee cggegeggag gagcsgeeec
tggtggggec tggaagetgg cggaggaaga gteetgeagg gaggacglga cecgegtgtg cootaageac acctggagea
acaaceigge ggtgelegag tgectgcagg  atgtgaggga gectgaaaat gaaaltictt cagactgeaa teatttgtig
tggaartata  agetgaacct aactacagat cccaaatttg aatctgtgge cagagaggtt tgcaaatcta ctataacaga
gattaaagaa tgtgetgatg aaccggttgg aaaaggttac atggtttcct gettagtgga tcaccgagge aacatcactg
agtatcagtg tcaccagtac attaccaaga tgacggcecat cattittagt gattacegtt taatetgtgg cttcatggat gactgcaaaa
atgacaicaa cattcigaaa tgtggcagta ttcggettgg agaaaaggat gcacattcac aaggtgaggt ggtatcatge
ttggagaaag gectggtgaa agaagcagaa gaaagagaac ccaagattca agttictgaa ctctgcaaga aagecattct
ccgggtgpet gagetgteat cggatgactt tcacttagac cggeatttat attttgettg ccgagatgat cgggagegtt ttigtgaaaa
tacacaagct gglgagggea gagiglataa grgectclit aaccataaal (tgaagaatc caigagtgaa aaglgicgag
aageacttac aacccgecaa aagetgattg cccaggatta taaagtcagt taticatigg  ccaaatcctg  (aaaagtgac
ttgaagaaat accggtgcaa tgtggaaaac cttccgegat cgegtgaage caggcetctee tacttgttaa tglgeetgga
glcagetgta cacagaggge gacaagtcag caglgagtge cagggggaga tgetggatta ccgacgeatg tigatggaag
actittetct  gageectgag atcatcctaa  gelglcgggg ggagattgaa caccattgtt ccggattaca icgaaaaggg
cggaccctac actgtctgat gaaagtagtt cgaggggaga aggggaacct lggaatgaac tgecagcagg cgcttcaaac
actgattcag gagactgacc ctggtgcaga ttaccgeatt gatcgagett tgaatgaage ttgtgaatet gtaatccaga
cagectgeaa acatataaga tctggagacc caatgatctt gteglgectg atggaacatt tatacacaga gaagatggta
gaagactglg aacaccgict cttagagetg cagtatttca tctcccggga ttggaagetg gaccctgtee tgtaccgeaa
glgeecaggga gacgettete gietitgeca cacccacggt tggaatgaga ccagtgaatt tatgecicag ggagetgtgt tetettgtt
atacagacac gectaccgea ctgaggaaca gggaaggagg cictcacggg agtgeegage lgaagtccaa aggatcotac
accageglge catggatgtc aagetggatc ctgecctcca ggataagtge ctgattgatc tgggaaaatg gtgcagtgag
aaaacagaga ctggacagga getggagtge cticaggace atctggatga ctiggtggtg gagtgtagag atalagtigg
caacctcact gagttagaat cagaggatat (caaatagaa gecttgetga tgagagectg tgageccata aticagaact
tctgecacga tgtggecagat aaccagatag actctgggga cctgatggag tgtctgatac agaacaaaca ccagaaggac
atgaacgaga agtgigccat cggagttace cacttccage tggtgeagat gaaggattit cggtittctt acaagtttaa aatggectge
aaggaggacyg tgtigaaget ttgeccaaac ataaaaaaga aggtggacgt ggtgatctge ctgageacga cegtgegeaa
tgacactclg caggaageca aggageacag ggtgicectg aagtgecgea ggeagetecg tgtggaggag ctggagatga
cggaggacat cegettggag

Figure 8A
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ccagatctat acgaagcctg caagagtgac atcaaaaact tetgttccge tgtgcaatat ggcaacgetc agattatcga
atgicigaaa gaaaacaaga agcagelaag cacccgelge caccaaaaag tatttaaget geaggagaca gagatgatgg
acccagagct agactacacc ctcatgaggg tctgeaagea gatgataaag aggttcigic cggaagcaga ttctaaaace
atgttgcagt getigaagca aaataaaaac agtgaattga tggatcccaa atgcaaacag atgataacca agcgecagat
cacccagaac acagattacC gcettaaaccc catgttaaga aaagectgta aagctgacat tcctaaattc tgtcacggta
tcctgactaa ggecaaggat gattcagaat tagaaggaca agtcatcict tgectgaage tgagatatge tgaccagege
ctgtettcag  actgitgaaga ccagatccga atcattatcc aggagtcege cctggactac cgectggate ctcageteca
getgeactge tcagacgaga tctccagtet atgtgctgaa gaagcageag cccaagagea gacaggtcag gtggaggagt
gecteaaggt caacctgetc aagatcaaaa cagaattglg taaaaaggaa gtgctaaaca tgotgaagga aagcaaagea
gacalctitg  ttgacccggt acticatact getigtgece tggacattaa acaccactge geagecatca  cccctggeeg
cgggeglcaa atgtectgic tcatggaage actggaggal aagegggtpa ggttacagec cgagtgcaaa aagegcectca
atgaccggat tgagalgtgg agttacgcag caaaggtgge cccagceagat ggcettctetg atcttgecat geaagtaatg
acgiclccat ctaagaacta cattetetct glgatcaglg ggageatctg tatattgttc ctgattggee tgatgtgtgg acggatcace
aagcgagtga cacgagagct caaggacagg tagagecacce ttgaccacca aaggaactac ctatccagtg cccagtttgt
acagceetet  tgtatageat ccccactcac  ctegetettc  tcagaagtga caccaaccce  gtgttagage  attagcagat
giccactgeg  ttgteccatc cagectccac  tegtgtecat  ggtgtectee  tectectcac cgtgecageag cageagetgg
tegetggggt tactgectit glttggeaaa cttgggttta cetgectgta gacaagtete tetcatacca acagaactic cggtacttce
agaaccaact caccigacct geaactcaaa ggceltttita agaaaaccac €aaaaaaaaa a

Figure 8A (continued)
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MAACGRVRRMFRLSAALHLLLLFAAGAEKLPGHGVHSQGQGPGANFVSFVGQAGGGG
PAGQQLPQLLQSSQLQQQQQQRQQQQQQLAPPQPPEPAGGPPARRGGAGAGGGWKLAE
EESCREDVTRVCPKHTWSNNLAVLECLQDVREPENEISSDCNHLLWNYKLNLTTDPKFE
SVAREVCKSTITEIKECADEPYGKGYMVSCLVDHRGNITEY QCHQYITKMTAHFSDYRLI
CGFMDDCKNDINILK CGSIRLGEKD AHSQGEVVSCLEKGLVKEAEEREPKIQVSELCKK
AILRVAELSSDDFHLDRHLYFACRDDRERFCENTQAGEGRY YKCLFNHKFEESMSEKCR
EALTTRQKLIAQDYKVSYSLAKSCKSDLKK YRCNVENLPRSREARLSYLLMCLESAVHR
GRQVSSECQGEMLDYRRMLMEDFSLSPEIILSCRGEIEHHCSGLHRKGRTLHCLMKVVR
GEKGNLGMNCQQALQTLIQETDPGADYRIDRALNEACESVIQTACKHIRSGDPMILSCL
MEHLYTEKMVEDCEHRLLELQYFISRDWKLDPVLYRKCQGDASRLCHTHGWNETSEF
MPQGAVFSCLYRHAYRTEEQGRRLSRECRAEVQRILHQRAMDVKLDPALQDKCLIDLG
KWCSEKTETGQELECLQDHLDDLYVECRDIVGNLTELESEDIQIEALLMRACEPIIQNFC
HDVADNQIDSGDLMECLIQNKHQK DMNEKCAIGVTHFQLVQMKDFRFS YKFKMACKE
DVLKLCPNIKKKVDVVICLSTTVRNDTLQEAKEHRVSLKCRRQLRVEELEMTEDIRLEP
DLYEACKSDIKNFCSAVQYGNAQIIECLKENKKQLSTRCHQKVFKLQETEMMDPELDYT
LMRVCKQMIKRFCPEADSK TMLQCLKQNKNSELMDPKCKQMITKRQITQNTDYRLNP
MLRKACKADIPKFCHGILTKAKDDSELEGQVISCLKLRY ADQRLSSDCEDQIRITIQESAL
DYRLDPQLQLHCSDEISSLCAEEAAAQEQTGQVEECLKVNLLK IKTELCKKEVLNMLKE
SKADIFVDPVLHTACALDIKHHCAAITPGRGRQMSCLMEALEDKRVRLQPECKKRLND
RIEMWSY AAKVAPADGFSDLAMQVMTSPSKNYILSVISGSICILFLIGLMCGRITKRVTRE
LKDR

Figure 8B
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geglegaget cgecgeggac tcaagatgge ggegtgtgga cgtgtacgga ggatgttceg cltgteggeg gegetgeate
tgetgetget attcgeggee ggggecgaga aactccccgg ccagggegic cacagecagg geoagggice cggggecaac
fitgtgteet togtaggeea ggeoggagge ggeggccegg cgggleagea getgeeceag ctgectcagt categeaget
tcagcagcaa cagcagcage agcaacagea acageagect cagecgeege agecgecttt ceeggegggt gggecteegg
CCeZECLEss aggagcesey Lotggleges goiggaaget ggegpaggaa gagteetgea gggaggacgt gaccegegty
tgcectaage acacctggag caacaacctg geggtgetcg agtgectgea ggatgtgagg gagectgaaa atgaaattte
ticagactgc aatcattigt tgtggaatta taagetgaac ctaactacag atcccaaatt tgaatctgtg gecagagagg titgcaaatc
tactataaca gagattaaag aatgigctga tgaaccggit ggaaaaggtt acatggittc ctgettggtz gatcaccgag
gcaacatcac tgagtatcag tgtcaccagt acattaccaa gatgacggec atcattttta gtgattaccg titaatctgt ggcttcatgg
atgactgcaa aaatgacalc aacatictga aatgtggcag taticggett ggagaaaagg atgcacatic acaaggtgag
giggtatcat gettggagaa aggectggtg aaagaageag aagaaagaga acccaagatt caagtttctg aactctgeaa
gaaagecatt ctcegggtgg ctgagetgte atcggatgac tttcacttag accggeattt  atattttget igecgagatg
atcgggageg  (ttttgtgaa aatacacaag ctggtgaggg cagagtglat aagigectct ttaaccataa attigaagaa
tccatgagtg aaaagtgitcg agaagcactt acaacccgec aaaagetgat tgeccaggat tataaagtca  gttattcatt
ggccaaatce tgtaaaagtg acttgaagaa ataccggtge aatgtggaaa accttcegeg atcgegtgaa gecaggetct
cctacttgtt aatgigectg gagtcagetg tacacagagg gegacaagtc agcagigagt gccaggggga gatgetggat
taccgacgca tgttgatgga agacttitct ctgagccctg agatcatcct aagetgtcgg ggggagattg  aacaccattg
ticcggatta catcgaaaag ggeggacccl acactgtetg atgaaagtag ticgagggga gaaggggaac citggaatga
actgccagea ggegeticaa acactgattc  aggagactga ccctggtgea gattacegea ttgatcgage  titgaatgaa
gettgtgaat ctgtaatcca gacagectge aaacatataa gatctggaga cecaatgate ttgtegtgec tgatggaaca ttatacaca
gagaagatgg tagaagactg {gaacaccgt ctcttagage tgeagtaltt catctcccgg gattggaage tggaccotgt
cctgtaccge aagtgecagg  gagacgetic tegtetitge cacacccacg  gtiggaalga gaccagtgaa tttatgectc
agggagetgt gttctettgt ttatacagac acgectaccg cactgaggaa cagggaagga ggceictcacg ggagtgecga
getgaagiee aaaggalcct acaccagegt gecatggatg tcaagetgga tcotgecctc caggataagt gectgattga
tetgggaaaa tgptpcagtg agaaaacaga gactggacag gagetggagt gecttcagga ccatctggat gactiggtgg
tggagtytag agatatagtt ggcaacctca ctgagttaga atcagaggat attcaaatag aagecitget gatgagagee
tgtgagecea taattcagaa ctictgecac gatgitggeag ataaccagat agactctggg gacctgatgg  agtgteigat
acagaacaaa caccagaagg acatgaacga gaagtgtgcc atcggagita cccacticca getggtgeag atgaaggatt
ttcggltitc

Figure 8C
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ttacaagttt aaaatggcct gcaaggagga cgigitgaag cittgcccaa acaladaaaa gaaggiggac gtggtgatet
geetgageac gaccgtgege aatgacactc tgcaggaage caaggageac agggtgicee tgaagtgeeg caggeagele
cglgtgegagy agelggagat gacggaggac atccgetigg agccagalct atacgaagee tgcaagagtg acatCaaaaa
ctietgttcc  getgtgeaat atggcaacge (cagattatc gaatgtctga aagaaaacaa gaagcageta ageacceget
gecaccaaaa agtatttaag ctgcaggaga cagagatgat ggacccagag ctagactaca ccctcatgag ggtctgeaag
cagatgataa agaggtictg tccggaagca gattctaaaa ccatgttgca gtgettgaag caaaataaaa acagtgaatt
gatggalcec aaatgcaaac agatgataac caagcgcecag atcacccaga acacagatta cogettaaac cccatgttaa
gaaaagectg taaagetgac  attcctaaat tetgtcacgg talectgact aaggccaagg atgattcaga  attagaagga
caagtcatct cttgcctgaa getgagatat gctgaccage gectgtettc agactgtpaa gaccagatcc gaatcattat
ccaggagice gecotggact accgeetgga tcctcagete cagetgeact getcagacga gatctccagt ctatgtgetg
aagaageagec ageccaagag cagacaggtc aggtggagga gtgectcaag gtcaacctge tcaagatcaa aacagaattg
tgtaaaaagg aagtgctaaa catgctgaag gaaagcaaag cagacatctt tgttgacccg gtacttcata ctgettgtge
cctggacatt aaacaccact gegcagecat cacocetgge cgegggegic aaatgtectg tctcatggaa geactggagg
ataagegggt gaggitacag cccgagtgea aaaagegect caatgaccgg attgagatgt ggagttacge agceaaaggtg
gccccageag atggettete tgatettgee atgeaagtaa tgacgtetee atctaagaac tacattetet ctgtgatcag tgggapeate
tgtatattgt tcctgattgg ccigatgtgt ggacggatca ccaagegagt gacacgagag ctcaaggaca ggctacaata
caggicagag acaatggett ataaaggttt agtgtggtct caggatgtga caggcagtcc agceetgacet ttctgeacac
tccagacaaa cttcccagac aagciccttt gtgectctac gtggagaggg tgiggaaagt latcacatta aaagatggag
gatttaaaaa a aaa

Figure 8C (continued)
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MAACGRVRRMFRLSAALHLLLLFAAGAEKLPGQGVHSQGQGPGANFVSFVGQAGGGG
PAGQQLPQLPQSSQLQQQQQQQQQQQQPQPPQPPFPAGGPPARRGGAGAGGGWKLAE
EESCREDVTRVCPKHTWSNNLAVLECLQDVREPENEISSDCNHLLWNYKLNLTTDPKFE
SVAREVCKSTITEIKECADEPVGKGYMVSCLVDHRGNITEYQCHQYITKMTAIIFSDYRLI
CGFMDDCKNDINILK CGSIRLGEKDAHSQGEVVSCLEKGLVKEAEEREPKIQVSELCKK
AILRVAELSSDDFHLDRHLYFACRDDRERFCENTQAGEGRVYKCLFNHKFEESMSEKCR
EALTTRQKLIAQDYKVSYSLAKSCKSDLKKYRCNVENLPRSREARLSYLLMCLESAVHR
GRQVSSECQGEMLDYRRMLMEDFSLSPEILSCRGEIEHHCSGLHRKGRTLHCLMKVVR
GEKGNLGMNCQQALQTLIQETDPGADYRIDRALNEACESVIQTACKHIRSGDPMILSCL
MEHLYTEKMVEDCEHRLLELQYFISRDWKLDPVLYRKCQGDASRLCHTHGWNETSEF
MPQGAVESCLYRHAYRTEEQGRRLSRECRAEVQRILHQRAMDVKLDPALQDKCLIDLG
KWCSEKTETGQELECLQDHLDDLVVECRDIVGNLTELESEDIQIEALLMRACEPIQNFC
HDVADNQIDSGDLMECLIQNKHQKDMNEK CAIGVTHFQLVQMKDFRFSYKFKMACKE
DVLKLCPNIKKKVDV VICLSTTVRNDTLQEAKEHR VSLKCRRQLRVEELEMTEDIRLEP
DLYEACKSDIKNFCSAVQY GNAQIECLKENKKQLSTRCHQKVFKLQETEMMDPELDY T
LMRVCKQMIKRFCPEADSK TMLQCLKQNKNSELMDPKCKQMITKRQITONTDYRLNP
MLRKACKADIPKFCHGILTKAKDDSELEGQVISCLKLRYADQRLSSDCEDQIRIIIQESAL
DYRLDPQLQLHCSDEISSLCAEEAAAQEQTGQVEECLKVNLLK IKTELCKKEVLNMLKE
SKADIFVDPVLHTACALDIKHHCAAITPGRGRQMSCLMEALEDKR VRLQPECKKRLND
RIEMWSY AAKVAPADGFSDLAMQVMTSPSKNYILSVISGSICILFLIGLMCGRITKRYTRE
LKDRLQYRSETMAYKGLVWSQDVTGSPA

Figure 8D

22

DK/EP 2436781 T3



caaaaacttc tgitcegetg tgceaatatgg caacgctcag attatcgaat gtctgaaaga aaacaagaag cagctaagca
ccogetgoca ccaaaaagta tttaageotge aggagacaga gatgatggac ccagagetag actlacaccct catgagggtc
tgtaagcaga tgataaagag gitctgtccg gaagecagatt ctasaaccat gitgeagtge ttgaageasa ataaaaacag
tgaattgatg gatcccazat gcaaacagat gataaccaag cgecagatca cccagaacac agattaccgc ttaaacceea
tgitaagaaa agcctgtaaa getgacatic ctaaatfctg tcacggtatc ctgactaagg ccaaggatga ficagaatta
gaaggacaag tcatcicttg cclgaagctg agalatgetg accagegect giciicagac tgtgaagacc agatccgaat
cattatccag gagtccgece tggactaceg cctggatcet cagetccage tgeactgetc agacgagate tccagtetat
gtgctgaaga agcagcagec caagageaga caggtcaggt ggaggagtge ctcaaggtca acctgcicaa gatcaaaaca
gaattgtgta aaaaggaagt gctaaacatg ctgaaggaaa gcaaagcaga catctitgit gacceggtac ttcatactge
ttgtgeectg  gacattaaac accactgege agecatcace cctggecgeg ggegtcaaatl gicctgictc atggaageac
tggaggataa gegggtgagy ttacageccg agtgcaaaaa gegectcaat gaccggattg agatgtggag ttacgeagea
aaggtggccc cageagatgg cltcletgat cttgecatge aagtaatgac gtetccatet aagaactaca ttetetetgt gatcagtggg
agcatctgla tattgitcct gatiggectg algiglggac ggatcaccaa gegaglgaca cgagagelca aggacaggta
gagccacctt gaccaccaaa ggaactacct atccaglgec  cagiitgtac ageccteltg tatageatce  ccactcacct
cgetetictc  agaagtgaca ccaacccegt gttagageat tageagatgt ccactgegtt gtcccatceca  gectecacte
gtgtecatgg tgtectecte ctectcaceg tgcageagea geagetggte getggggtta ctgeetttgt ttggeagact tggtttacct
gectgtagtc aagtctetct cataccaaca gaactteegg tacttccaga accaactcac ctgacctgea actcaaagge tittttaaga
aaaccaccaa aaaaaaaaat fttittaaag aaaaaaatgt atatagtaac gcatctcctc caggettgat ttgggcaatg gggttatgtc
tttcatatga otgtgtaasa caaagacagg acliggaggg gaagcacacc acccagtgtg ccatgactga ggtgtetegt
tcatctctca gaagegeett ggggectege cagggeegtg glettcaceg aggegtgggt ggpcageegt tececcagget
glgtgpgete  ctgeittett  ctgetgagac  agtgacgett tccagtitcc  accctaatca  gecactgetg  gtcacageee
cacagccatg ggtatttetg tggictectc gettcattga agcaaageat gagecttcct agacaaggge agetggggag
gggaagggac cggaagtttg tgaagttgaa cagtccatce atctgeactg agaggetgga tectgagtce cggggeagea
ggatcccagg aaccttccte ctccagggea geacaggact cagecgtgte tggaccggece ctgetgagge tacagtcact
ciggaagcic tgegetical caggaggeag gactgtggeg ggaggggtce ttgaagatgg giglggggag cagtgggica
ggaagtggpa gecagagett tgactcactt tgettiattt ttcaggetac aatacaggtc agagacaatg geltataaag gttagtgtg
gictcaggat  gtgacaggea gtccagectg  accittctge acactccaga caaacttcce  agacaagcete  ctitgtgect
ctacgtggag agggtgtgpa aagttatcac attaaaagat ggaggattaa aaa aaa

Figure 8E
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MMDPELDYTLMRVCKQMIKRFCPEADSKTMLQCLKQNKNSELMDPKCKQMITKRQIT
QNTDYRLNPMLRKACKADIPKFCHGILTKAKDDSELEGQVISCLKLRYADQRLSSDCED
QIRHIQESALDYRLDPQLQLHCSDEISSLCAEEAAAQEQTGQVEECLKVNLLKIKTELCK
KEVLNMLKESKADIFVDPVLHTACALDIKHHCAAITPGRGRQMSCLMEALEDKRVRLQ
PECKKRLNDRIEMWSYAAKVAPADGFSDLAMQVMTSPSKNYILSVISGSICILFLIGLMC
GRITKRVTRELKDR

Figure 8F

24

DK/EP 2436781 T3



aatttagcca getgtggtgg cacatacelg taatcccage tacttgagag actgaggcag gagaatcact tgaaccggga
gatggagttt gcagtgagcc gagatggtge cactgtactc cagectgggt gacagagcaa gactcigict ccasaaaaaa
aaaaaaaaaa aaaaaaaaga catttcaage tggaagatit ggttcectaa ctitgagect agetctitca ttaaagtaat aataaaagta
gaactctaca tttatataat ggttttgact ttccaaagtg attttcacat ctcagcagtc ctgtgaagga ctaaataagg tgtttcaggg
tagacttgyc attgtgtttt gcaaagaagg tccaaggeca tgeagctatt tggtgacaga attgaaagta aagectgatt ctettgetge
aaggcgactt tgetatctag aagccagggt cactagacaa gatgeagica acaaataagt ctccagaaca tatgacatct
ccagcctaaa ccaagcetcac ctttccatge tggetcectc atgecagacgg aggacatceg cttggageca gatctatacg
aagectgcaa gagtgacatc aaaaacttct pttccgetgt gcaatatgge aacgetcaga tlatcgaatg tctgaaagaa
aacaagaagc agctaagcac ccgetgecac caaaaagtat ttaagetgea ggagacagag atgatggace cagagetaga
ctacaccclc  atgaggglct gcaageagat gataaagagg ltclgtccgg aageagattc taaaaccatg tigeagtget
tgaagcaaaa taaaaacagt gaatigalgg atcccaaatg caaacagatg ataaccaage pgccagatcac ccagaacaca
ggtaagatct tggettgget ctectggece cgtggagtat ctgaaaagga attcagtgge tgtagagtga cctgetcaaa
ctcccaggge  ttigttgect gggaatttta agggaggagt ctgaglgtaa gcagggectt cctcctttga ggagceaicea
gaaaaatgga gggagagica ggggagagag gaggecacaa gaaccagaaa actgecctaa aagaacgttc agaaggaatce
aggceggeag tccitgpgaaa gaaaaatcta gaaattcaat aaaactical gagtgtgeca ggagaatgta cgggtaatet
gaticggaac agaaacattt cacctctgag ttggaagace tcgtaagtta atggtcacag tgagtiggat attgtattte titttcagtg
ttctcaaaag tgtctgitat ggggaaggtt getgatgtee cettgattit tetgaggact ccitagagta ttggagtctg cacaaaacce
cgcagagtag aaagaticct gaggacctce agaagtactc gttaacaagt catatigetg attaaaaaca gtgtagigag
ageteagtaa atgtitattg aatagataaa tccatggttg tagtcatgat cattgacata atatgctcce (ttaggaagg tggatatcta
aaaatgtglg aatcaggtgg aatgttitgt cacatgetea ctgetttcta ctetagatta ccgettaaac cccatgttaa gaaaagectg
taaagetgac attcctaaat tetgtcacgg tatcctgact aaggecaagg atgattcaga attagaagga caagtcatct cttgectgaa
getgagatal getgaccage gectgtcttc agactgtgaa gaccagatcc gaatcattat ccaggagtec  geectggact
accgeetgga tcctcagete cagctgeact getcagacga ggtgggatit gegtgcaaaa ctggttacge acagagetge
tcagagaagt ticcactgga gaaaagtigt ttacttictc tecettcage cgtgaatgat ctggtgaatt gaaggcecate ttctaggete
tecatggtet geattcctgt totttgtaac actgaattca acttggeatt agtcetgaca ctetaaageg ttgttccata titctetgtt
gaacaagget gttctttcat tatagetcic tgtaaatitg ticttcectt cticttattc tggatggtaa acccaagace tgecagaaag
ataaaagtge fttcagetgg geacggtgge tcacgectgt aatcccaaca ctttgggagg ccaaggaggg tggatcatct
gagglcagga gitcaagacc agcciggeta acatggagaa atctgfctct actaaaaata caaaaaatta gecaggegtg
glggegtgea ceagtaatct cagcetactca ggaggetgag geaggagaat cacttgaacc cgggaggegg tggttgeagt
gagetgagat catgecactg caccccagec tgggegacag aggaagacte tgiete

Figure 8G
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MQTEDIRLEPDLYEACKSDIKNFCSAVQYGNAQIIECLKENKKQLSTRCHQKVFKLQETE
MMDPELDYTLMRVCKQMIKRFCPEADSKTMLQCLKQNKNSELMDPK CKQMITKRQIT
QNTGKILAWLSWPRGVSEKEFSGCRVTCSNSQGFVAWEF

Figure 8H
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clgagaggaa gtittatctg tgcagecectt ctetgaggat ggacactict cacactacaa agteetgtit getgattett cttgtggece
tactglgtgc agaaagagct cagggactgg agtgtiacca gtgotatgga glcccaltig agacticttg  cocatcaatt
acctgeecet accetgatgg  agictgiglt actcaggagg cageagttat tgiggattct caaacaagga aagtaaagaa
caatctttge ttacccatct gecetectaa tattgaaagt atggagatee tgggtactaa ggtcaacglg aagacttcct gttgecagga
agacctctge aatgtagcag (lcccaatgg aggeageace tggaccatgg caggggtgcet totgttcage ctgagetcag
tecteetgea gaccttgete tgatggiect cccaatgace tccaccettg tecttttate cteatgtgea acaatictic ctggageect
clagtgatga attatgaglt atagaagcelc caaggtggga gtagtgigty aaataccatg ttttgecttt atageeectg ctgggtaggt
aggtgcteta atectctcta gggetttcaa gtetgtactt cctagaatgt cattttgttg tggattgetg cicatgacce tggaggeaca
cagccageac aglgaagagg cagaattcca aggtattatg ctatcaccat ccacacataa gtatctgggg tcctgeaatg
ttcccacalg tatcetgaat gtcccectgt tgagtecaat aaaccctttg tictcccaaa aaaaaaaaaa aa

Figure 9A
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MDTSHTTKSCLLILLVALLCAERAQGLECYQCYGVPFETSCPSITCPYPDGVCVTQEAAV
IVDSQTRKVKNNLCLPICPPNIESMEILGTKYNVKTSCCQEDLCNVAVPNGGSTWTMAG
VLLFSLSSVLLQTLL

Figure 9B
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aictgacaga acttgecact gigectgeaa ccttgtclga gaggaaccct (Clctgagga tggacacltc  tcacactaca
aaglectgtg tgotcatict tetigtggee  ctactgtglg cagaaagagC tcagggactg cagtgetacg  agtgetaigg
agtgecaatt  gagacticct gcccageagt lacctgecge gectetgatg  gatictgeat tgetcaaaac  atagaattga
tigaggactc tcaaagaagy aaactaaaga cccgtcagtg ccltictttc tgcectgelg gilgtgecaat cagggatect
aacatcaggg apaggacttc ctgtigcage gaagacctct gcaatgcage agttcccact geaggtagea cctggaccat
ggcaggpgtg ctictgtica gectgagete agtegtectg cagaccttge tetgatggte cticcaatga cccecaccct tttectrita
tettcatgtg caaccactct ttcctggagt cotctagtga caaattatat gttatagaag gtccaatgtg gggatagtgt gtggaacace
cgtttcace tttatagece clgetgggta agtgeeegac tectetctag ggetttcaaa tetgtactte ttgcaatgec atttagttgt
ggattictat  tettggeect ggaggeatgt ggecagcaca tgcaacagge agtattccaa  ggtattatag tatcaccate
cacacataag tatctggggt cctgeagggt teccatgtat geetgteaat gaccectgtt gagtccaata aaagcetttgt tetcccagee
4222333333 22A23233aa aa

Figure 10A
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MDTSHTTKSCVLILLVALLCAERAQGLQCYECYGVPIETSCPAVTCRASDGFCIAQNIELI
EDSQRRKLKTRQCLSFCPAGYVPIRDPNIRERTSCCSEDLCNAAVPTAGSTWTMAGVLLFS
LSSVVLQTLL

Figure 10B

30



geeeaceeee geccageecg tgectataag gectiggeaa tgcaggggee cgeactgele ccagacgaca cagagatga
ggacageatt getgetectt geagecctgg ctgiggetac agggecagec cttaccetge getgecacgt gigeaccage
tccageaact geaageatte tgiggtctge ccggecaget ctegeitetg caagaccacg aacacagtgg agectctgag
ggggaatctg gtgaagaagg aclgtgegga grtegtgeaca cccagelaca coctgcaagg ccaggtcage ageggeacca
getccaccca gtgetgecag gaggacctgt geaatgagaa getgeacaac getgeaceca ccegeacege cctegeceac
agtgeeclca geclggggct ggeeetgage cloclggecy tcatcttage ceccagectg tgaccttcce cccagggaag
geeectcatg  cetttectte  cetttetetg  gggattecac  acctetette  cccagecgea  acgggggtge  caggageeee
aggetgaggg cttcccegaa agtetgggac caggtccagg tgggeatgga atgetgatga citggageag gecccacaga
ccccacagag gatgaageca ccccacagag gatgeagece ccagetgeat ggaaggtgpa ggacagaage cotgtggate
cceggattte acactectte tgtittgttg ccgtttattt ttgtactcaa atctctacat ggagataaat gatttaaacc agaaaa

Figure 11A

31

DK/EP 2436781 T3



DK/EP 2436781 T3

MRTALLLLAALAVATGPALTLRCHVCTSSSNCKHSVVCPASSRFCKTTNTVEPLRGNLV

KKDCAESCTPSYTLQGQVSSGTSSTQCCQEDLCNEKLHNAAPTRTALAHSALSLGLALS
LLAVILAPSL

Figure 11B
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gctecggeca geegeggiee agagegegeg aggltecgggg agetcegeea ggetgetggt acctgegtee geecggegag
caggacaggc tgolitggtt tgtgacctcc aggeaggacg gecatccict ccagaatgaa gatcttcttg  ccagtgetge
tggctgeeet  tetgggtotg gagegageca  getegetgat gtgettctee  tgettgaace agaagageaa tetgtactge
ctgaagcega ccalctgetc cgaccaggac aaclactgeg tgacigtgtc tgotagtgec gecattggga  atctegtgac
atttggccac agectgagea agacctgttc cccggeetge cccatceccag aaggegicaa tgttggtgtg  gettccatgg
geatcagelg ctgecagage umicigtgea atttcagtge ggecgatgge gggelgeggg caagegteac cergetgggt
gecgggetge tgetgagect getgecggee ctgetgeggt ttggeccotg accgeecaga ccetgtecee cgatccccca
gelcaggaag gaaageccag ccctttctgg  atcccacagt gtatgggage ccctgactee tcacgtgect gatetgtgee
citggtccea  ggtcaggeee accecetgea cctecacctg cececagecee tgectctgee caagtgggece agetgeccte
acttetgggg tggatgatgt gaccttcctt gggpgactge ggaagggacg agggticcct ggagtcttac  ggtccaacat
cagaccaagt cccatggaca tgctgacagpg gtecccaggg agacegtgte agtagggatg tgtgcctgge tgtgtacgtg
ggtglgcagt geacgigaga geacgtggeg getictgggg gecatgtttg gggagggagg tgtgccagea gectggagag
celeagtece  lglageccee  tgeeetggea cagetgeatg cacticaagg  geagcectttg  ggggttggge  ttictgecac
ttccgggtct aggecctgee caaatccage cagtectgee . ccageccace cccacattgg  agecctectg  ctgetttggt
gectcaaata aatacagatg tccee

Figure 12A
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MKIFLPVLLAALLGVERASSLMCFSCLNQKSNLYCLKPTICSDQDNYCVTVSASAGIGNL
VTFGHSLSKTCSPACPIPEGVNVGVASMGISCCQSFLCNFSAADGGLRASVTLLGAGLLL
SLLPALLRFGP

Figure 12B
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actgtgeetg caacctggic agagaggaag taaggactgg tgtcaggagg gagelgetag gittgatetg tgcageectt
cteccaaggat ggacagttgt cacactacaa agtcotgtgt actcatcctt  cttgtggtce tattgtgtge agaaagaget
caggggetgg agtgetataa ctgectggga glitcactlg  gaattgectg  caaalcaatt acctgecect  accctgatge
agtctgeatt tetcageagg tagaacttat tgtggactct caaagaagga aagtaaagaa caaactctge titcctttct geectgetaa
tcttgaaaat atggagatce tgggtactac tgtcaacgtg aatacttect gttgcaagga agacctetge aatgeaccat tttccactgg
aggcagcace tggaccatga caagggtget tctgttaaat ctgggetcgg tottcctgeca gaccitgetg taaaaggtee
Uccauggac clecaccett glegtittat cetcatityge aactaticcl (cclggagee cictagtgal gaattatgag atattgaage
tccaaggtegg gagtagtgtt tgtggaatac gltgtitcaa ctttatagee cetgettggt aaatgeceea cicetetcta ggaatticaa
atatgtactt cctagaatgc cattitgttg tggettgeta atcttggece tggaggeccg tggotagecag aggptagage
cagaattcca aggtattaag ccatcaccat ccacacataa gtgtctgagg tictgeagga tictcatgta tgeggettta tgtececttg
ttgagtccaa taaacccttt gtictee

Figure 13A
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MDSCHTTKSCVLILLVVLLCAERAQGLECYNCLGVSLGIACKSITCPYPDAVCISQQVELI
VDSQRRKVKNKLCFPFCPANLENMEILGTTVNVNTSCCKEDLCNAPFSTGGSTWTMTR
VLLLNLGSVFLQTLL

Figure 13B
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ctgeagecag gtctgagagg aagtaaggac tggtgtcagy agggagetge taggtgacaa agggaagaac cctcaggata
ggectgtggt gggagtgaga ltaggaaaga agagetpgggt gegtggtgga tgagagaagt aggcagacat gtattcctca
gggaaagetg tgtagaggpt tggagggagg gaatattgga tggetgagee gtgtgagage ccagggglegt gatcaggggt
ctattaactg gctccaactt ccaaggttit atctgtgecag cecttetcca aggatggaca cttctcacga gataaagtec tgtgtgetga
teettettgt gacectacte tgtgcagaaa gagetcaggg actggagtgt taccagtget atggagtece atttgagact tettgeecat
catttacctg cccctacect gatggattct gtptigcica ggaggaagaa ttattgcaa actctcaaag aaagagagta
aagagcecgtt cttgecatee tttctgeect gatgaaaltg aaaagaagtt tatcctggat cctaacacca agatgaatat ttectgttge
caggaagacc tctgcaatge ageagticee actggaggea getectggac cacggeaggg gtgettetgt tcageetggg
ctcagicetc ctgeagacee tgatgtgatg gtecccacce

Figure 14A
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MDTSHEIKSCVLILLVTLLCAERAQGLECYQCYGVPFETSCPSFTCPYPDGFCVAQEEEFI
ANSQRKRVKSRSCHPFCPDEIEKKFILDPNTKMNISCCQEDLCNAAVPTGGSSWTTAGY
LLFSLGSVLLQTLM

Figure 14B
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gitatcagag glgageeegt gelcltcage ggagaagate ccctacctgg ccgeeggeea cttictgtgg  geegtggggt
cctcaaggag acggeecttg ggotcagggg cigegtitce acacgegect ttcccaggge teccgegeee  gtteetgeot
ggecgeegge cgetecaaca geageacaag gegggactca gaaccggegt tcagggecge cageggecge gaggeeetga
gatgaggetc caaagaccee gacaggeece geegeptggy aggacgcgepe cceggrgcgs gepgpgctce cectaccgge
cagacccggg gagaggegeg cggagectge gaaggitcca gaagggcggg gageggecee cgrgegetga cecteeetgg
geaccgetgg ggacgatgge getgetegec ttgetgetgg tegtggeect accgegggtg tggacagacg ccaacctgac
tgegagacaa cgagatccag aggactccca gegaacggac gagggtgaca atagagtgtg gigtcatgtt tgtgagagag
aaaacactit cgagtgccag aacccaagga gglgcaaatg gacagageca tactgegtta tageggecgt gaaaatattt
ccacgttttt tcatggttge paagcagtge tccgetggtt gtgcagegat ggagagacce aagecagagg agaageggtt
tctectggaa gageecatge cettctiita cetcaagtgt tgtaaaatic getactgeaa titagagggg ccacctatca actcatcagt
gttcaaagaa tatgctggga geatgggtga gageigiggt gggetgtgge tggecateet cctgetgetg  gectecattg
cageeggect cagectgtet tgagecacgg gactgecaca gactgagect tccggageat ggactegetc cagacegttg
tecacctgttg cattaaactt guittctgtt gattacctct tggtitgact teccagggte tigggatggg agagigggga tcaggigeag
ttggetetta accctcaagg gitctttaac tcacattcag aggaagicca gatctectga gtagtgattt tggtgacaag titttetett
tgaaatcaaa ccttgtaact catttattge tgatggecac tcttttcctt gactececte tgectctgag ggcettcagta ttgatgggga
gggaggeeta agtaccactc atggagagta tgtgetgaga tgettccgac ctttcaggtg acgcaggaac actgggggag
tcigaatgat tggggtgaag acatccctgg agtgaaggac tcctcageat ggggggeapt ggggeacacg ttagggetge
ccccattcca  gtggtggagg cgelgtggat gectgetttt cctcaacctt tcctaccaga ttccaggagg cagaagataa
ctaattgtgt tgaagaaact tagacttcac ccaccagoelg geacaggtge acagaticat aaattcccac acgtgtgtgt tcaacaletg
aaacttagge caaglagaga geatcagggt aaatggegit cattictetg ttaagatgca gcecatccatg gggageigag
aaatcagact caaagttcca ccaaaaacaa atacaagggg acttcaaaag ltcacgaaaa aattgaatta aaagataaaa attaa

Figure 15A
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MRLQRPRQAPAGGRRAPRGGRGSPYRPDPGRGARRLRRFQKGGEGAPRADPPWAPLGT
MALLALLLVVALPRYWTDANLTARQRDPEDSQRTDEGDNRVWCHVCERENTFECQNP

RRCKWTEPYCVIAAVKIFPRFFMVAKQCSAGCAAMERPKPEEKRFLLEEPMPFFYLKCC

KIRYCNLEGPPINSSVFKEYAGSMGESCGGLWLAILLLLASIAAGLSLS

Figure 15B
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ggagagagea ggacacaget atggatgecg ccaggagagg agatacacag ccagtgatgt ggaccacogg atggetgitg
ctgetgeege ttetgetgly tgaaggageg caagecctggagigetacag ctgegtgeag aaggeggacg  atggatgete
tecgeacagg atgaagacagtcaaatgtgg tcceggests gacgtctgta cegaggeegt gggageggta
gagaccatccacgggeaatt ctctgtggeg gtgegggect geggticcpg aatcceggge aagaacgaccgeggactgga
ccttcacggg  ctectggeet totttcaget acageagtge fccgaggaccgatgecaacge caaactcaac  cteactttge
gaggectcaa cectgeagge aatgagagtgeatatgagee taacggtgea gagtgctaca getgtgtggg  tetgageege
gagaagtgccagggetccat  gecgeeggic  gtgaactget acaacgecag  tggecgtgtc tacaagggctgettcgatgg
taacgicacc ctgacggeag ccaacgtgac cgigtectta cctgtccgaggetgegicca ggacgagace tgcacccggg
atggggtgac ggglccagga ttcacactcageggcetettg ctgtcaggee coccgetgta acgecgacct tcgcaacaag
acctattictcccctegaat  cccaccecta  gteetgetge  cccctccaac  caccgeagee  ccatceactcgggeccagaa
ctectecage acgacctola cagcagecce aaccacgace acctccatcatcaageccac cacageccaa gecageeaca
ctictcccca  tgaaatggat ctcgaagtcatacaggaaga gggggegicg ttgagtggag grgetgeggg ccatggaggt
actgegggecalggagglge tgegggecac caagaccgea geaatatgga gaagtatcca ggaaagggtg gggeccagat
cccagctaaa ggaggetelg  geactclagg  gleotggttg tctgeagttc  tgttgactgt  ggttgetgge  gegatgetgt
gaalgtctea tetcgaaaag tccatcteac ttigtiicee tggeceegtg gtaccaacte titccatite tcacttgact ggactggete
cgececcate cttcageatt cieagttceg actgeactgg tttgeagett cggaaaacag tectotgttg taaatattce getegggtgg
ccetactitt ttgatgegge cacageattc cccctgatgg tgaccaggac agagggaaga gacgictact ggetgagaga
ggcccagaga gtecacggea agectectet teecglitte ctgaccagge tggaagatga ccaggeaggt agacaatgga
tccatcclec  gageactgtg  cttgectgge acattgtgeg  gaaatctggt cgoctgtett  ccltaggaga  ctgtgaacaa
ctetacaaca gggletigte tetggectet ctatgtgtic tgtctggeac aggaaggtgt caataaagat tagttactt tgtatagtga
gttaactaaa aaa aaa a

Figure 16A
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MDAARRGDTQPVMWTTGWLLLLPLLLCEGAQALECYSCVQKADDGCSPHRMKTVKC
GPGVDVCTEAVGAVETIHGQFSVAVRGCGSGIPGKNDRGLDLHGLLAFFQLQQCSEDR
CNAKLNLTLRGLNPAGNESAYEPNGAECYSCVGLSREKCQGSMPPVVNCYNASGRVY
KGCFDGNVTLTAANVTVSLPVRGCVQDETCTRDGVTGPGFTLSGSCCQGPRCNADLRN
KTYFSPRIPPLVLLPPPTTAAPSTRAQNSSSTTSTAAPTTTTSIIKPTTAQASHTSPHEMDLE
VIQEEGASLSGGAAGHGGTAGHGGAAGHQDRSNMEK YPGKGGAQIPAKGGSGTLGSW
LSAVLLTVVAGAML

Figure 16B
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tegetceceg cgeegtgece geegetgage ceggagtgeg gacaccccag ggatgectge gecccagagg acccecgect
geageeeccg  cgectettic  aggeoctatc  ggageatgetgectgeagee  atgaagagee  teggictgge  gotgetggee
ttgetictet geecctegeeggeccatgge cigtggtgee aggactgecac cctggecaat tccagecatt
gegetccgaageagtgecag coccaccgata cogtitgtge cagegtgegg  atcaccgace ccageagcageaggaaggat
cattctgtga acaagatgtg tgcttccice tgegactteg ttaageggceacttitictca gactatctga tggggttcat taactetggg
atcitaaaag tcgacgtggactgetgegag aaagatttgt geaacggggec atcggicgea ggacgcagee
cetgggecetgpetggpgpe  ctectgetca  geetggggee  tgetettete  tgggetggge cctaagaccccteccteect
colgetgpge  tttggagelt gicccctaag cotgitgetg  coccteccccagectggectg  getgggectg  ggacageaag
ggltiggeat  caaggtctga  ggctctcaaccicectagat  gtgagtgage  cttcteegtt  totccaccag  ctecatatee
caagcagctgaatatcicca ggagtccaga catcetggea gpaagelggg glagggegga gggggagggeaagggactga
gaccetccag giciccaagg ggagggaggt caagecaggg acageccaacagectggect gaggggceatt aactacagag
aaataaagtc acttctgagt cttgtgaaaaaa E aaaa

Figure 17A
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MPAPQRTPACSPRASFRPYRSMLPAAMKSLGLALLALLLCPSPAHGLWCQDCTLANSSH
CAPKQCQPTDTVCASVRITDPSSSRKDHS YNKMCASSCDFVKRHFFSDYLMGFINSGILK
SRRGLLRERFVQRGIGRRTQPLGPGWGAPVQLGAWLFFGLGPKTPPSLLVGFGACPLSL
LVPLPSLAWLGLGQQGFGIKV

Figure 17B
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agaagaggeg agactitttt gggtgctceg gategecagt agttcttcaa gectcageag ccaaclcetc cggaggeget
gegelecgee ccagggageg cgaatccaag gagocotgggaccagectclg ggageeeccg gegogggoga tgeggacscee
gegggegaca  cctgeggoteetcteggtgg cageogtege ttgggeggea geagegegag cctcggeage
clcggeagcetactgtegecg  cggecagaac  agectceget  geggleglgg  tetetgatge  tettgeecgeteecggeect
geegatcogg  gaggatlgtgg  gtictcggea  tcgeageaac  tttttgeggalttgtictgge  ttccaggget  ggegetgeaa
attcagtgel  accagtgtga  agaatlccagelgaacaacg  atltgetcate  ccctgaglic  atcgtaaatt  geaccgigaa
cgitcaagacatgtgtcaga aagaagitgat ggagcaaagt getgggatca tgtaceggaa  gtegtgtgeatcgteageag
cctgtetcat tgcttcaget gggtaccagt cettetgite coctgggaaactgaacteeg tgtgeatcag ctgetgeaac accectettt
geaatgggee  gaggeccaagaagagaggca getctgectc  ggecatcagg  ccagggette  tcaccactet
cetgttcttceacttageec tetgettgee acactgetga agetaaagga gatgecaace cctgetgecteacctgtetg geeettegte
teteacctte ccgagtetet tetgggtgte cttitattctgggtagacaa gggagtettt ttgttcecte ctitcaagta acgceaagatt
geegigeacaaatacttttg taagetetga accaatteat totgaattte tgtgtgtagt tgaagaaaaaageatggage agaaagteca
gacccteeea (cecaalctg  gttaaccace gecaaggeta gectggaaga accagecctt agaagtcatt gagatacgea
tetgeettic ccaaagectt gagetteeat tetgtcecag taggagicac agtctattca gagactgetg ctgegtgaag gtaactttge
ttitgcggga gpggagagee agtttcgget caaggoettet gaacttgeca ttcatacttc ctgetectgt aaactattit ctgggatgga
ccecagetggt ttggtetetg agecagtetg tggtgactca ggactcaagg  getggggett agecteteca  ggcttggect
cagictgaaa agtgettaag aaaaccltgt tagttctcct ggaggaagag (tactgecgee gggaggetag gaagatgagg
gggetgegeg ctgagetggt getgtecttg gtggagatga agegggeacg ctggegtite tettggttge catgetgeag
agtcaggegg cageagagea cctgecagaa caccticegg aactgetgag aggacacgtt gtagaggaga gggttgacca
cagagctgag gtagaagaag gtatcagaga agggcaggag gatcatgtat gccctgaagt acgttctggt ccagteatgt
ttgggtittg ctgcagecat gatccgicgg  atctgattgg gcatccaaca cacggecaac  gtcaccacaa tcagtectgg
caggcaagaa caggagagaa aaggagacgg ggagagaaac agceatgagaa caaaaataaa taaataaaaa cccataaaat
attaageece tiggtictgt tgettactgg cegagaaacg gtaccaatct ttcagetctg tgettgtcgg cttetttttg ccactggeaa
aggagaattt aatgctgctt caagetcagg ggacttgget atgitaaaaa gegttaaatg ctticgacag tgtatitata cttacggetg
cctgttaatt ttcaaaatgt tttcattgtt getegigtat ccagaaaata tetcacgttg gecaaaa

Figure 18A
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MWVLGIAATFCGLFWLPGLALQIQCYQCEEFQLNNDCSSPEFIVNCTVNVQDMCQKEV
MEQSAGIMYRKSCASSAACLIASAGYQSFCSPGKLNSVCISCCNTPLCNGPRPKKRGSSA
SAIRPGLLTTLLFFHLALCLAHC

Figure 18B
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ggeaggectg agigaggace lcgaccatge aggggacctg gatggtgetg ttggeactpa tattgggeac cttcggggag
cltgclatgg ccltacagtg ctacacctgt geogaatccigtgagtgeatc caactgtgtc  accaccacce  actgecacat
caatgaaacc atgigcaagactacgcicta clecetggag attgttttee ctitcctggg ggaciccacg gigaccaagtectgegecag
caagtgigag ccticggatg tggatggeat tgggcaaacc cggecagtgiectgetgeaa tictgaccta tgeaacgtgg
atggggcacc cagectggge  agtectggtggectgetcet  tgecctggea  cftttettge  tettgggtat  cetgetgtaa
agecatggeeatctagetee  acteccttgt  cectgacatc  ccagttccet  aatgectaga  agaaatacaatggecaletg
€a23322332 3323223233 323333

Figure 19A
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MQGTWMVLLALILGTFGELAMALQCYTCANPVSASNCVTTTHCHINETMCKTTLYSLEI
VFPFLGDSTVTKSCASKCEPSDVDGIGQTRPVSCCNSDLCNVDGAPSLGSPGGLLLALAL
FLLLGVLL

Figure 19B
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algettttta  tggeaggceee tgcagecage lggtecciga ggeecctggg actccatgge gtcccccaag cetigtgtge
tgtcclctta acagtgetgg tcatgaagac cttggticteggtgatacca agetcgagga cettcacect cagieectce cactaaacaa
glacctgaaltgetaccgat  gtetgetgga gaccgaagag  clggggtgee  teotggggic  tgacacctgectgacaccic
tgggcagcag ctgtgtcacc ctgcacataa agaacagcag cggtittaatgicatggtga gegactgeta cagcaaggag
cagatggtcc  attgttcata  tacccgtgeticeceggtgt  ttggcttttg  gatattctat  cagtgttget  tectggattt
ctgcaacaatccggacaaca gaaagaatag catgcactag

Figure 20A.
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MLFMAGPAASWSLRPLGLHGVPQALCAVLLTVLYVMKTLVLGDTKLEDLHPQSLPLNKY
LNCYRCLLETEELGCLLGSDTCLTPLGSSCVTLHIKNSSGFNVMVSDCYSKEQMVHCSY
TRASPVFGFWIFYQCCFLDFCNNPDNRKNSMH

Figure 20B
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agagetggag acctgggaat ctgetgteaa clgetgggeC (gtggacatt ctcaggacce tcaccatgaa acacetectg
ttgetcacce tgtetgecct actetactge tgggtctcagetgatacicg atgicacice tgetacaaag tcectgtget ggretgtgtg
gatcgceagtectgeegect  ggagecggge  cacaaatgec  tgacaacaaa  cgtgtacctt  gggaagatgtggsttitcte
taacctgege tgeggeacac cagaagagec ttgtcgggag gtcttcaacgaaaccaacca taagetggge clgaactaca
acaccacctg cigtgacaag gataactgtaacagccegge tccacggeee acaccegeac tggeectcat ctcectcace
tectiggetggeceteggect ctggttattg cattgagact agclccatgg ctacaatctt accacctgetatagectgag ccttteteee
tgtgtcctca gagetecage tttccagaat citctetectcccacceect totictgaag atcatgtcee tagtcctata ccatttattt
catgggactgtacctggagt ggectticta gecacegete cteiccctea cttgteacct tecactccattccaceeaca cacagacaca
cagacacaca gacacaaaga cacacacaca cacacacacacacacacaca cccagteott teccatttce ttctagaaca
ctetacetee tecactggecactgaaagge tecceteett ggacgeacac tgetgtgect ctgggateta agtctggaagaacicetgte
ttgtctccag ggagtgattc caaaaggege tggecteatt geatgggectggettaccag acectetget tgtecectte tatcttgaga
aataaacatc agtgtctaat

Figure 21A
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MKHLLLLTLSALLYCWVSADTRCHSCYKVPVLGCVDRQSCRLEPGHKCLTTNVYLGK
MWVFSNLRCGTPEEPCREVFNETNHKLGLNYNTTCCDKDNCNSPAPRPTPALALISLTS
LAGLGLWLLH

Figure 21B
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geetacttgg cctgeotgeg atgeggtace aacaccgeac gaagtgtgta cagattccca gttagacage aggagggace
tgggagegge cagggggatg tttatctct aagagaccaagagetcagge agggcettetg  tgeoctgett  ccteectgge
ttgagctgga teotggaccagetgotgace tectgtteac totggeactg cocteacgte teegtcatga cecatctgotcacagtgtte
ctggtggeee  tgatgggeet gectgtggee caggetetgg  agtgecacgigigtgectac  aatggagaca  actgettcaa
acccatgege tgeccageca  tggecacctactgtatgace acacgaactt acticaccee ataccggatg aaggtgagga
agtcetgtgtececagetge titgaaaceg tgtacgatgg ctattccaag catgeatetg ccaccteetgttgecagtac tacctetgea
acggtgetgeg  cttigelace  ceggtgacct  tggecctggteccageacte  ctagetacet  tetggagett  getgtaaage
tcggticcee aagecagatccactcaaacg caacactcte aaaaaacaca gtttccctet cleteccaat tcactccacccaacgetett
ccttetgaca ctecteaact accacgaggt cccatggeta cctacgaaagaactgatgge atccagatac ctcactccaa ggtcatittc
agaaggctga catgtggacctgtaatgtge ccacccatgg gtggeecagg ctgggcttet cctetaccea
agatcaggggcatctgggag aatgtitatg gaggaggggt calcactcaa gtcaaggagc actgattigatagaattagt
agccaaaclc caccttcaga accctgectc agtctaccca gtagaggatgggtctgetag aggtgagegg aggagagege
cggagaataa cgagctgget agaagcagag aaagactcag cagggelgic tccgaagatc agegeggcett gecagagcaa
atgtgatgtg gaagccatgt gaggaageec  titgtcattt ccacttatct gaggaactct gcecagacetg  atgttgggat
agecattgge caagggitcc tagcaacgge glcatttcea taggecactg aaatcccteec agecccaget cagcaggecc
cttgacctcc  actacagtce ftcattcaca caccagetge tgggecttga agttggcagg gacttgggag caggtgacce
atgetatttt ttptetggee  tgttatictg  ggeatggeaa gaagggatca gacgeaggic agagcaggge agtagggega
ctgagacagg gaaacagact tcagceagtg gottcccagg tccegtagge agcetectaca tecttcagic tettgttaca
ticccgggag acaaatatac agggagecaa gecgagiget aggtgatgac tgectgtgaa gtetattglg gecacagact
getgggtace  aagtctcagg agaacccage ctagatttag gagacacaga tetgecittc atgeagtgta gcotgtecttg
ggagecttac  catgetetct aactagtace tcaactcaca tgtcactgag gaacccecta acactggece ageccagggg
tcgggatget ggecaatgic calggagtgg gactacccat ggagagicet tgggtcatca catcacaaat  gttttattce
aacctcccag tggtgagage legggacaca aaggtccalc ctggggacct tottectggt totaggeaga  cclgaactet
gletgetget  agagetgatg  tggtiticeg  cetcagttic  ctectecggg  gataggecac cggaggattt ggeagegteg
ggaggpcatc ctgetgatgg getcgecgag gtictcagga acaggaacgg gegggpecttt agtacacagg lgagttgggt
gggaactgge ccggagetga ggagacactg actgggeaga gggaapgatga gtetcaaggg agggeaggaa aagggagegs
gagegegeat geacatgtge actcagtgea ggctacagag cccaaaagge ageactgget gtggtgtece ctgaggecca
ggeaagatge taggaggaag ccaatgetge ccccacctga getcacatgg aacatgcaca ccaccageag cageageaag
cattgagact gacctgtgga cgecataggg cactggeaag gagggtcaga ggegggtece tgactcagtg ggtgaggecc
gggaaacatt atcetgttac cctgegtgtg caagatcatt gtccccaget

Figure 22A
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agatggegtc ctcaaccaaa actgagagga gecccagtic aggtectcee fcctaccaca agggggtget gtggaggagg
ctgattgce cttggagaag caccggtact gcagagetgg gggecagett ctitcatctg  tgtctagaca ccgaccagat
aggccccaca gtgpcaacac tgecacacag ccctacaaga agecctgtge ctagetagea cagageccca aaaggtgete
aattaataca gggecaagee tgecagtggg ggggatgeag attaggggaa cagacccaga tggeetgtee tgaaccetgt
ciggggteggt gtgatgagea tctgtetage ccactgcagg tggetctaca cactccacaa cagtictgea aaagtgtatg
aggtgprcat tactgegeee ctetcacagg taaaggeact gaggeacgga ggagigagge acticatttt cctgggecat
tcaacfitcc aggaccaaca cattcaacta tgggtactac tccaatagcet ggggticttt gaggcetggge cccctgaaga
tgatagtggc ttcaicaacc agagaatttc agagtgcagt gtigtaggag cclatgaacc tgaaatgica gaactggagg
ttigagggge tgagggglag geecaggggtg tetggecect tgtgtggaga cagagagaga gggaacatgg gatggggtag
tagagagaag tgcaaaggag cgtcagectt (ctcaggget aatgetgtca gggacgaggg clcaagectg tgagtgtict
cacactgtga taaacagtgg cccclcaaca cagacggtgt ccagagtgge cggeagtggt tatctagagt tgeaatctgg
aagectettg  gtagtcactg gagagaggec gettgatggg . acageaccaa atgtgtgtge tictgtggga tgtgaggaag
ctgggtcage geatgaagcc aaagegtcct tcagageaga ggggtggctg gtctagtcca ccagagacaa getatccagt
gagagtcata ctetgecace gtetctgtga traccttace ccaaageaga cggggacggg atgcagagea ceegtgtett
catcttctge ggeaageacg tgagttcaca ttetgaaact ctagaaagat ticcaggagt ggggtgtgee tttgetttgg tgoatpgtta
cticetggea agcaccgtgg catcccgeag cactgagtga ccigggetee tcaagecate fcattggiga aatgacagtg
ccagtacect ctcagetgpe tctiggagge clgtgeatgg gglotgeaca gaggaggece ccaaactatg catggacgga
cacgtgatge ctagcacttc ccttggttgt gtctctgeca accccagget ctcacccage aaggaaatga  aatccactit
tatgacacat cicecteecce cageeagcle cattcaccta tatgecaggg tggteecttt caatgtetgt cecccattgg atgaataaac
aagcgaagga ca

Figure 22A (continued)
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MTHLLTVFLVALMGLPVAQALECHVCAYNGDNCFKPMRCPAMATYCMTTRTYFTPYR

MKVRKSCVPSCFETVYDGYSKHASATSCCQYYLCNGAGFATPVTLALVPALLATFWSL
L

Figure 22B
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Figure 24
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Figure 32B
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cgttgelgte getctgeacg cacctatgtg gaaactaaag cccagagaga aagtetgact
tgeeccacag ccagtgagtg actgeageag caccagaate tggtetgtit cetgtttgge
tcttctacca ctacggettg ggatcteggg catggtgpct tigecaatgg tecugttt
gelgetggte ctgageagag gtgagagtga attggacgee aagatcecat ccacagggga
tgccacagaa tggeggaate ctcaccigte catgetgggg tectgeeage cagececcte
ctgccagaag tgeatcctet cacaccccag ctgtgeatgg tgcaageaac tgaacttcac
cgcgtcggga gaggcggagg cgcggcgctg cgeecgacga gaggagctgc tggctcgagg
clgeccgetg gaggagelgy aggageeceg cggecageag gaggtgelge aggaccagee
gctecageeag ggegeeegeg gagaggglge cacceagetg gegeegeage gggteegggt
cacgctgegg cetggggage cecageaget cecaggtecge trecttegtg cigagggata
ceeggtpgac ctgtactace ttatggacct gagelaclee atgaaggacg acctggaacg
cgtgegeceag ctegggeacg ctetgetggt ceggetgeag gaagtcacee attelgtgeg
cattggtttt ggttccttlg tggacaaaac ggtgetgecec ttgtgagea cagtacecte
caaactgege caccectgee ccaccegget ggagegetge cagteaceat teagettica
ccatgtgetg teectgacgg gggacgeaca agecticgag cgggaggtgg ggegeeagag
tgtgtecgge aatctggact cgectgaagg tggcttegat gecattetge aggetgeact
ctgccaggag cagattgget ggagaaatgt gtcceggetg ctggtgttea cttcagacga
cacattccat acagctgggg acgggaagtt gggeggeatt ttcatgecea gtgatgggea
ctgccacttg gacagcaatg gectctacag tcgeageaca gagtttgact acccttetgt
gagtcaggta geececaggece tetctgeage aaatatccag cecatetttg ctgtcaccag
tgcegeactg cetgtetace aggagcetgag taaactgatt cctaagtetg cagttgggga
gctgagtgag gactccagea acgtggtaca getcatcatg gatgettata atagectgte
ttccaccgtg accettgaac actetteact cecteetggg ptecacattt cttacgaate
ccaglgtgag gytectgaga agagggagop (aagpctgag gatcgaggac aglgcaacca
cgtccgaate aaccagacgg tgacttictg ggtttctcte caagecacce actgectece
agagcccecat ctectgagge tecgggeect tggetictca gaggagetga ttgtggagtt
gcacacgctg tgtgactgta attgcagtga cacccagece caggeteece actgeagtga
lggccaggga cacctacaat gtggtgtatg cagetgtgec cetggecgee taggteggct
ctgtgagtge tetgtggeag agoetgtecte ceccagacctg gaatctgggt gecgggetee
caatggcaca gggeccctgt geagtggaaa gggteactgt caatgtggac getgeagetg
cagtggacag agctetggge atctgtgega gtgtgacgat gecagetgtg agegacatga
gggeatecte tgeggaggct ttggtegetg ccaatgtgga gtatgteact gtecatgecaa
ccgeacgggc agageatgeg aatgcagtgg ggacatggac agttgeatca gteecgaggg
agggctctge agtgggcatg gacgctgeaa atgeaaccge tgecagtget tggacggeta
ctatggtgel ctatgegace aatgeccagg ctgcaagaca ccatgegaga gacaccggga
clglgecagag tgiggggect tcaggactgg cocactggec accaactgea gtacagettg
tgcecatacc aatgtgacee tggecttgge ccctatettg gatgatgget ggtgeaaaga
geggaccetg gacaaccage tgttettett cttggtggag gatgacgeca gaggeacggt
cglgclcaga gigagaccee aagaaaaggg ageagaccac acgeaggeca tigtgetggg
clgegtaggg ggcatcgtgg cagtggpgct ggggctggte ctggettace ggeteteggt
ggaaatctat gaccgeeggg aatacagteg ctttgagaag gagcageaac aactcaactg
gaagcaggac agtaatcctc tctacaaaag tgecatcacg accaccatca atectegett

Figure 36A
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lcaagaggcea gacagtceea ctetctgaag gagggaggga cacttaccea aggetettet
cctiggagga cagtgggaac tggagggtga gaggaagggt gggtctgtaa gacettggta
ggggactaat tcactggega ggtgeggeca ccaccctact teattttcag agtgacacce
aagagggctyg cttcceatge ctgeaacctt geatccatct gggetaccee acccaagtat
acaataaagt cttacctcag aaaaaaaaaa aaaaaaaa

Figure 36A (continued)
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MVALPMVLVLLLVLSRGESELDAKIPSTGDATEWRNPHLSMLGSCQPAPSCQKCILSHP
SCAWCKQLNFTASGEAEARRCARREELLARGCPLEELEEPRGQQEVLQDQPLSQGARG
EGATQLAPQRVRVTLRPGEPQQLQVRFLRAEGYPVDLYYLMDLSYSMKDDLERVRQL
GHALLVRLQEVTHSVRIGFGSFVDKTVLPFVSTVPSKLRHPCPTRLERCQSPFSFHHVLSL
TGDAQAFEREVGRQSVSGNLDSPEGGFDAILQAALCQEQIGWRNVSRLLVFTSDDTFHT
AGDGKLGGIFMPSDGHCHLDSNGLYSRSTEFDYPSVGQVAQALSAANIQPIFAVTSAAL
PVYQELSKLIPKSAVGELSEDSSNVVQLIMDAYNSLSSTVTLEHSSLPPGVHISYESQCEG
PEKREGKAEDRGQCNHVRINQTVTFWVSLQATHCLPEPHLLRLRALGFSEELIVELHTLC
DCNCSDTQPQAPHCSDGQGHLQCGVCSCAPGRL.GRLCECSVAELSSPDLESGCRAPNGT
GPLCSGKGHCQCGRCSCSGQSSGHLCECDDASCERHEGILCGGFGRCQCGVCHCHANR
TGRACECSGDMDSCISPEGGLCSGHGRCKCNRCQCLDGYYGALCDQCPGCKTPCERHR
DCAECGAFRTGPLATNCSTACAHTNVTLALAPILDDGWCKERTLDNQLFFFLVEDDAR
GTVVLRVRPQEKGADHTQAIVLGCVGGIVAVGLGLVLAYRLSVEIYDRREYSRFEKEQQ
QLNWKQDSNPLYKSAITTTINPRFQEADSPTL

Figure 36B
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