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COMPOSITIONS AND METHODS FOR THE TREATMENT OF IMMUNE RELATED DISEASES

Field of the Invention

The present invention relates to compositions and methods for the diagnosis and treatment of immune

related diseases.

Background of the Invention

Immune related and inflammatory diseases are the manifestation or consequence of fairly complex,
often multiple interconnected biological pathways which in normal physiology are critical to respond to insuit
or injury, initiate repair from insult or injury, and mount innate and acquired defense against foreign organisms.
Disease or pathology occurs when these normal physiological pathways cause additional insult or injury either
as directly related to the intensity of the response, as a consequence of abnormal regulation or excessive
stimulation. as a reaction to self, or as a combination of these.

Though the genesis of these diseases often involves multistep pathways and often multiple different
biological svstems/pathways, intervention at critical points in one or more of these pathways can have an
ameliorative or therapeutic effect. Therapeutic intervention can occur by either antagonism of a detrimental
process/pathway or stimulation of a beneficial process/pathway.

Many immune related diseases are known and have been extensively studied. Such diseases include
immune-mediated inflammatory diseases, non-immune-mediated inflammatory diseases, infectious diseases,
immunodeficiency diseases. neoplasia, ezc.

T lymphocytes (T cells) are an important component of a mammalian immune response. T cells
recognize antigens which are associated with a self-molecule encoded by genmes within the major
histocompatibility complex (MHC).  The antigen may be displayed together with MHC molecules on the
surface of antigen presenting cells. virus infected cells, cancer cells. grafts, ezc. The T cell system eliminates
these altered cells which pose a health threat to the host mammal. T cells include helper T cells and cytotoxic

T cells. Helper T cells proliferate extensively following recognition of an antigen -MHC complex on an

_antigen presenting cell. Helper T cells also secrete a variety of cytokines. i.e., lymphokines. which play a

central role in the activation of B cells, cytotoxic T cells and a variety of other cells which participate in the
immune response.

A central event in both humoral and cell mediated immune responses is the activation and clonal
expansion of helper T cells. Helper T cell activation is initiated by the interaction of the T cell receptor (TCR)
- CD3 complex with an antigen-MHC on the surface of an antigen presenting cell. This interaction mediates a
cascade of biochemical events that induce the resting helper T cell to enter a cell cycle (the GO to G1
transition) and results in the expression of a high affinity receptor for IL-2 and sometimes IL-4. The activated
T cell progresses through the cycle proliferating and differentiating into memory cells or effector cells.

In addition to the signals mediated through the TCR, activation of T cells involves additional
costimulation induced by cytokines released by the antigen presenting cell or through interactions with
membrane bound molecules on the antigen presenting cell and the T cell. The cytokines IL-1 and IL-6 have

been shown to provide a costimulatory signal. Also, the interaction between the B7 molecule expressed on the
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surface of an antigen presenting cell and CD28 and CTLA-4 molecules expressed on the T cell surtace ettect 1
cell activation. Activated T cells express an increased number of cellular adhesion molecules. such as ICAM-
1, integrins, VLA4, LFA-1, CD56. etc.

T-cell proliferation in a mixed lymphocyte culture or mixed lymphocyte reaction (MLR) is an
established indication of the ability of a compound to stimulate the immune system. In many immune
responses. inflammatory cells infiltrate the site of injury or infection. The migrating cells may be neutrophilic,
eosinophilic. monocytic or lymphocytic as can be determined by histologic examination of the affected ussues.
Current Protocols in Immunology, ed. John E. Coligan, 1994. John Wiley & Sons, Inc.

[mmune related diseases can be treated by suppressing the immune response. Using neutralizing
antibodies that inhibit molecules having immune stimulatory acuvity would be beneficial in the treatment of
immune-mediated and inflammatory diseases. Molecules which inhibit the immune response can be utilized
(proteins directly or via the use of antibody agonists) to inhibit the immune response and thus ameliorate

immune related disease.

Summarv of the Invention

The present invention concerns compositions and methods tor the diagnosis and treatment of immune
related disease in mammals. including humans. The present invention is based on the identification of proteins
(including agomist and antagonist antibodies) which either stimulate or inhibit the immune response in
mammals. Immune related diseases can be treated by suppressing or enhancing the immune response.
Molecules that enhance the immune response stimulate or potentiate the immune response to an antigen.
Molecules which stimulate the immune response can be used therapeutically where enhancement of the
immune response would be beneficial. Such stimulatory molecules can also be inhibited where suppression of
the immune response would be of value.

Neutralizing antibodies are examples of molecules that inhibit molecules having immune stimulatory
activity and which would be beneficial in the treatment of immune related and inflammatory diseases.
Molecuies which inhibit the immune response can also be utilized (proteins directly or via the use of antibody
agonists) to inhibit the immune response and thus ameliorate immune related disease.

Accordingly, the PRO polypeptides and anti-PRO antibodies and fragments thereof arc useful for the
diagnosis and/or treatment (including prevention) of immune related diseases. Antibodies which bind to
stimulatory proteins are useful to suppress the immune system and the immune response. Antibodies which
bind to inhibitory proteins are useful to stimulate the immune system and the immune response. The PRO
polypeptides and anti-PRO antibodies also useful to prepare medicines and medicaments for the treatment of
immune related and inflammatory diseases.

In one embodiment, the invention provides for isolated nucleic acid molecules comprising nucleotide
sequences that encodes a PRO polypeptide.

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least
about 80% nucleic acid sequence identity, alternatively at least about 81% nucleic acid identity, alternatively at
least about 82% nucleic acid sequence identity, alternatively at least about 83% nucleic acid sequence identity,
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid

sequence identity, alternatively at least about 86% nucleic acid sequence identity, alternatively at least about
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87% nucleic acid sequence idenuty, alternatively at least about 88%% nucleic acid sequence identity,
alternatively at least about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid
sequence identity, alternatively at least about 91% nucleic acid sequence identity. alternatively at least about
92% nucleic acid sequence identity, alternatively at least about 93% nucleic acid sequence identity,
alternatively at least about 94% nucleic acid sequence identity. alternatively at least about 95% nucleic acid
sequence identity, alternatively at least about 96% nucleic acid sequence identity, alternatively at least about
97% nucleic acid sequence identity, alternatively at least about 98% nucleic acid sequence idenuty and
alternatively at least about 99% nucleic acid sequence identity to (a) a DNA molecule encoding a PRO
polypeptide having a full-length amino acid sequence as disclosed herein. an amino acid sequence lacking the
signal peptide as disclosed herein. an extracellular domain of a transmembrane protein. with or without the
signal peptide, as disclosed herein or any other specifically defined fragment of the full-length amino acid
sequence as disclosed herein. or (b) the complement of the DNA molecule of (a).

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least
about 80% nucleic acid sequence identity, alternatively at least about 81% nucleic acid sequence identity,
alternanvely at least about 82% nucleic acid sequence identity. altcrnatively at least about 83% nucleic acid
sequence 1dentity. alternatively at least about 84% nucleic acid sequence identity. alternatively at least about
85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid sequence identity,
alternatively at least about 87°% nucleic acid sequence identity. alternatively at least about 88% nucleic acid
sequencc identity. alternatively at least about 89% nucleic acid sequence identity, alternatively at least about
90% nucleic acid sequence identity. alternauvely at least about 91% nucleic acid sequence identity,
alternauvely at least about 92% nucleic acid sequence identity, alternatively at least about 93% nucleic acid
sequence identity, alternatively at least about 94% nucleic acid sequence identity, alternatively at least about
95% nucleic acid sequence identity, alicrnatively at least about 96% nucleic acid sequence identity,
alternatively at least about 97% nucleic acid sequence identity, alternatively at lcast about 98% nucleic acid
sequence identity. altematively at least about 99% nucleic acid sequence identity to (a) a DNA molecule
comprsing the coding sequence of a full-length PRO polypeptide ¢cDNA as disclosed herein. the coding
sequence of a PRO polypeptide lacking the signal peptide as disclosed herein. the coding sequence of an
extracellular domain of a transmembrane PRO polypeptide. with or without the signal peptide. as disclosed
herein or the coding sequence of any other specifically defined fragment of the full-length amino acid sequence
as disclosed herein. or (b) the complement of the DNA molecule of (a).

In a further aspect, the invention concems an isolated nucleic acid molecule comprising a nucieotide
sequence having at least about 80% nucleic acid sequence identity. alternatively at least about 81% nucleic acid
sequence identity, alternatively at least about 82% nucleic acid sequence identity, alternatively at least about
83% nucleic acid sequence identity, alternatively at least about 84% nucleic acid sequence identity,
alternatively at least about 85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid
sequence identity, alternatively at least about 87% nucleic acid sequence identity, alternatively at least about
88% nucleic acid sequence identity, alternatively at least about 89% nucleic acid sequence identity,
alternatively at least about 90% nucleic acid sequence identity, aiternatively at least about 91% nucleic acid
sequence identity, alternatively at least about 92% nucleic acid sequence identity, alternatively at least about

03% nucleic acid sequence identity, alternatively at least about 94% nucleic acid sequence identity,
y q
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alternatively at least about 95% nucleic acid sequence identity. alternatively at least about 96% nucleic acid
sequence identity, alternatively at least about 97% nucleic acid sequence identity, alternatively at least about
98% nucleic acid sequence identity, alternatively at least about 99% nucleic acid sequence identity to (a) a
DNA molecule that encodes the same marure polypeptide encoded by any of the human protein cDNAs
deposited with the ATCC as disclosed herein. or (b) the complement of the DNA molecule of (a).

In another aspect, the invention provides for isolated nucleic acid molecule comprising a nucleotide
sequence encoding a PRO polypeptide with is either transmembrane domain-deleted or transmembrane
domain-inactivated. or is complementary to such encoding nucleotide sequence. wherein the transmembrane
domain(s) of such polypeptides are disclosed herein. Therefore, soluble extracellular domains of the herein
described PRO polypeptides are contemplated.

Another embodiment is directed to fragments of a PRO polypeptide coding sequence. or the
complement thereof. that may find use as. for example. hybridization probes. for encoding fragments of a PRO
polypeptide that may optionally encode a polypeptide comprising a binding site for an anti-PRO polypeptide
antibody or as antisense oligonucleotide probes. Such nucleic acid fragments are usually at least about 20
nucleotides in length. alternatively at least about 30 nucleotides in length. alternauvely at least about 40
nucleotides in length, altematvelv at least about 50 nucleotides in length. alternatively at least about 60
nucleotides in length. alternatively at least about 70 nucleotides in length. alternatively at least about 80
nucleotides in length. alternativelv at least about 90 nucleotides in length. alternatively at least about 100
nucleotides in length. alternatively at least about 110 nucleotides in length. alternatively at least about 120
nucleotides in length, alternatively at least about 130 nucleotides in length, altemnatively at least about 140
nucleotides in length, alternatively at least about 150 nucleotides in length, alternatively at least about 160
nucleotides in length, altermatively at least about 170 nucleotides in length. altemnatively at least. about 180
nucleotides in length. alternatively at least about 190 nucleotides in length, altemnatively at least about 200
nucleotides in length. alternatively at least about 250 nucleotides in length, alternatively at least about 300
nucleotides in length, alternativelv at least about 350 nucleotides in length. alternatively at least about 400
nucleotides in length. alternatively at least about 450 nucleotides in length. alternatively at least about 500
nucleotides in length. altcrnauvely at least about 600 nucleotides in length. alternatively at least about 700
nucleotides in length, alternatively at least about 800 nucieotides in length, alternatively at least about 900
nucleotides in length. alternatively at least about 1000 nucleotides in length. alternatively at least about [500
nucleotide in length, alternatively at least about 2000 nucleotides in length. alternatively at least about 2500
nucleotide in length, alternatively at least about 3000 nucleotide in length, alternatively at least about 4000
nucleotide in length, altematively at least about 5000 nucleotides in length, or more, wherein in this context the
term “about” means the referenced nucleotide sequence length plus or minus 10% of that referenced length. It
is noted that novel fragments of a nucleotide sequence encoding the respective PRO polypeptide may be
determined in a routine manner by aligning the respective nucleotide encoding a PRO polypeptide with other
known nucleotide sequences using any of a number of well known sequence alignment programs and
determining which nucleotide sequence fragment(s) are novel. All such nucleotide sequences encoding the
respective PRO polypeptides are contemplated herein. Also contemplated are the nucleotide molecules which
encode fragments of the PRO polypeptides, preferably those polypeptide fragments that comprise a binding site
for an anti-PRO polypeptide antibody.
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In another embodiment. the invention provides isoiated PRO bol_vpeptides encoded by any of the
isolated nucleic acid sequences heremabove identified.

In a cermain aspect, the invention concerns an isolated PRO polypeptide. comprising an amino acid
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81% amino acid
sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about
83% amino acid sequence identity, alternatively at least about 84% amino acid sequence identity, altemnatively
at least about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity,
alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid
sequence identity. alternatively at least about 89% amino acid sequence identity, alternatively at least about
90% amino acid sequence identity, alternatively at least about 91% amino acid sequence identity, alternatively
at least about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity,
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about
97% amino acid sequence identity. alternatively at lcast about 98% amino acid sequence identity, altcrnatively
at least about 99% amino acid sequence identity to a PRO polypeptide having a full-length amino acid
sequence as disclosed hercin. an amino acid sequence lacking the signal peptide as disclosed herein. an
extracellular domain of a transmembrane protein. with or without the signal peptide. as disclosed herein or any
other specifically detined fragment of the full-length amino acid sequence as disclosed herein.

In a further aspect. the invention concemns an isolated PRO polypeptide comprising an amino acid
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81% amino acid
sequence identity. alternatively at least about 82% amino acid sequence identity, alternatively at least about
83% amino acid sequence identity, alternatively at least about 84% amino acid sequence identity, a_ltematively
at least about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity,
alternatively at least about 87% ammo acid sequence identity, altematively at least about 88% amino acid
sequence identity. altcrnatively at least about 89% amino acid sequence identity. alternatively at least about
90% amino acid sequence identity. alternatively at least about 91%% amino acid sequence identity. altcrnatively
at least about 92% amino acid sequence identity. alternatively at least about 93% amino acid sequence identity,
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about
97% amino acid sequence identity, alternatively at least about 98% amino acid sequence identity, altematively
at least about 99% amino acid sequence identity to an amino acid sequence encoded by any of the human
protein cDNAs deposited with the ATCC as disclosed herein.

In a further aspect, the invention concemns an isolated PRO polypeptide comprising an amino acid
sequence scoring at least about 80% positives. alternatively at least about 81% positives. alternatively at least
about 82% positives. alternatively at least about 83% positives, alternatively at least about 84% positives,
alternatively at least about 85% positives. alternatively at least about 86% positives, alternatively at least about
87% positives, alternatively at least about 88% positives, alternatively at least about 89% positives,
alternatively at least about 90% positives, alternatively at least about 91% positives, alternatively at least about
92% positives, alternatively at least about 93% positives, alternatively at least about 94% positives,

alternatively at least about 95% positives. alternatively at least about 96% positives, alternatively at least about
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97% positives. alternatively at least about 98% positives. aiternatively at least about 99% positives when
compared with the amino acid sequence of a PRO polypeptide having a full-length amino acid sequence as
disclosed herein, an amino acid sequence lacking the signal peptide as disclosed heremn. an extracellular
domain of a transmembrane protein, with or without the signal peptide. as disclosed herein or any other
specifically defined fragment of the full-length amino acid sequence as disclosed herein.

In a specific aspect, the invention provides an isolated PRO polypeptide without the N-terminal signai
sequence and/or the initiating methionine and is encoded by a nucleotide sequence that encodes such an amino
acid sequence as hereinbefore described. Processes for producing the same are also herein described. wherein
those processes comprise culturing a host cell comprising a vector which comprises the appropriate encoding
nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and recovering the same
from the cell culture.

In another aspect, the invention provides an isolated PRO polypeptide which is either transmembrane-
deleted or transmembrane domain-inactivated. Processes for producing the same are also herein described.
wherein those processes comprise culturing a host cell compnsing a vector which comprises the appropnate
encoding nucleic acid molecule under conditions suitable for expression of the PRO polvpepude and
recovering the PRO polypeptide from the cell culture.

In another embodiment. the invention provides vectors comprising DNA encoding any of the PRO
polypeptides. Host ceils comprising any such vector are also provided. By way of example. the host cells may
be CHO cells. E. coli or yeast. A process for producing any of the herein described polypeptides 1s further
provided and comprises culturing host cells under conditions suitable for expression of the desired
polypeptides and recovering the desired polypeptide from the cell culture.

In other embodiments. the invention provides chimeric molecules comprising any of the herein
described polypepudes fused to a heterologous polypeptide or amino acid sequence. Examples of such
chimeric molecules comprise any of the herein described polypeptides fused to an epitope tag sequencc or a Fc
region of an immunoglobulin.

In yet other embodiments. the invention provides oligzonucleotide probes usetul for isolating gzenomic
and cDNA nucleotide sequences or as antisense probes. wherein those probes may be derived trom any of the
above or below described nucleotide sequences.

In yet another embodiment. the invention concerns agonists and antagonists of the PRO polypeptides.
that mimic or inhibit one or more functions or activities of the PRO polypeptides. In a particular embodiment,
the agonist or antagonist is an antibody that binds to the PRO polypeptides or a small molecule.

In another embodiment, the invention provides an antibody which specifically binds to any of the
above or below described polypeptides. Optionally, the antibody is a monoclonal antibody. humanized
antibody, antibody fragment or single-chain antibody. In one aspect, the present invention concerns an isolated
antibody which binds a PRO polypeptide. In another aspect, the antibody mimics the activity of a PRO
polypeptide (an agonist antibody) or conversely the antibody inhibits or neutralizes the activity of a PRO
polypeptide (an antagonist antibody). In another aspect, the antibody is a monoclonal antibody, which
preferably has nonhuman complementarity determining region (CDR) residues and human framework region
(FR) residues. The antibody may be labeled and may be immobilized on a solid support. In a further aspect,

the antibody is an antibody fragment, a monoclonal antibody, a single-chain antibody, or an anti-idiotypic
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antibody.

In a further embodiment. the invention concerns a method of identifying agonists or antagonists to a
PRO polypeptide which comprises contacting the PRO polypeptide with a candidate molecule and monitoring
a biological activity mediated by said PRO polypeptide. Preferably. the PRO polypeptide is a native sequence
PRO polypeptide.

In another embodiment. the invention concems a composition of matter containing PRO polypeptide
or an agonist or antagonist antibody which binds the polypeptide in admixture with a carrier or excipient. In
one aspect. the composition contains a therapeutically effective amount of the peptide or antibody. In another
aspect, when the composition contains an immune stimulating molecule. the composition is useful for: (a)
increasing infiltration of inflammatory cells into a tissue of a mammal in need thereof. (b) stimulating or
enhancing an immune response in a mammal in need thereof. or (c) increasing the proliferation of T-
lymphocytes in a mammal in need thereof in response to an anugen. In a further aspect, when the composition
contains an immune inhibiting molecule, the composition is useful for: (a) decreasing infiltration of
inflammatory cells into a tissue of a mammal in need thereof, (b) inhibiting or reducing an immune response
in a mammal in need thercot. or (c) decreasing the proliferation of T-lvmphocytes in a mammal in need thereot
1n responsc 1o an antigen. [n another aspect. the composition contains a further active ingredient. which may,
for example. be a further antibody or a cytotoxic or chemotherapeutic agent. Preferably. the composition 1s
sterile.

In another embodiment. the invention concems the use of the polypeptides and antibodies of the
invention to prepare a composition or medicament which has the uses described above.

In a further embodiment. the invention concerns nucleic acid encoding an anti-PRO200, anti-PRO204,
anti-PRO212. anti-PRO216. anti-PRO226, anti-PR0O240, anti-PR0O235. anti-PRO245. anti-PRO172. anti-
PRO273. anti-PRO272, anti-PRO332. anti-PRO526, anti-PRO701. anti-PRO361. anti-PRO362. anu-PRO363,
anti-PRO364. anti-PRO356. anti-PROS31. anti-PROS33. anti-PRO1083. anti-PRO865. anti-PRO770. anti-
PRO769. anti-PRO788. anu-PRO1114. anu-PRO1007. anti-PRO1184, anti-PRO1031. anti-PRO1346, ant-
PROI1155. anu-PRO1250. anu-PRO1312. anu-PRO1192. anti-PRO1246. anu-PRO1283. anti-PRO1195. anu-
PRO1343. anu-PROI418. anu-PRO1387. anti-PRO1410. anti-PRO1917. ant-PRO1868. anu-PR0O205. anu-
PRO21. anti-PRO269. anti-PRO344, anti-PR0O333. anti-PRO381. anti-PRO720, anti-PRO866. anti-PRO840,
anti-PRO982. anti-PRO836, anti-PRO1159. anti-PRO1358, anti-PRO1325. anti-PRO1338. anti-PRO1434,
anti-PRO4333, anti-PRO4302. anti-PRO4430 or anu-PROS5727 antibody, and vectors and recombinant host
cells comprising such nucleic acid. In a still further embodiment. the invention concems a method for
producing such an antibody by culturing a host cell transformed with nucleic acid encoding the antibody under
conditions such that the antibody is expressed. and recovering the antibody from the cell culture.

In a further embodiment. the invention concems an isolated nucleic acid molecule that hybridizes to
the a nucleic acid molecule encoding a PRO polypeptide. or the complement thereof. The nucleic acid
preferably is DNA, and hybridization preferably occurs under stringent conditions. Such nucleic acid
molecules can act as antisense molecules of the amplified genes identified herein, which, in tum, can find use
in the modulation of the respective amplified genes, or as antisense primers in amplification reactions.
Furthermore, such sequences can be used as part of ribozyme and/or triple helix sequence which, in turn, may

be used in regulation of the amplified genes.
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In another embodiment. the invention concems a method for determining the presence of a PRO
polypeptide comprising exposing a cell suspected of containing and/or expressing the polypeptide to an anti-
PRO200, anti-PRO204, anti-PRO212. anti-PRO216. anti-PR0O226, anti-PR0O240, anti-PRO23S5, anti-PRO245,
ant-PRO172, anti-PRO273. anti-PRO272. anti-PRO332. anti-PROS526, anti-PRO701. ant-PRO361, anti-
PRO362, anti-PRO363, anti-PRO364, anti-PRO356. anti-PROS53 1, anti-PROS33, anti-PRO1083. anti-PRO86S,
anti-PRO770. anti-PRO769. anti-PRO788. anti-PRO1114, anti-PRO1007, anti-PRO1184, anti-PRO1031. anti-
PRO1346, anti-PRO1155, anti-PRO1250. antu-PRO1312, anti-PRO1192. anu-PRO1246, anti-PRO1283, anti-
PROI1195, anti-PRO1343, anti-PRO1418. anti-PRO1387, anti-PRO1410. anti-PRO1917, anti-PRO1868. anti-
PRO205. anti-PRO21. anti-PRO269. anti-PRO344. anu-PRO333. anti-PRO381. anti-PRO720. anti-PRO866,
anti-PRO840, anti-PRO982. anti-PRO836. anti-PRO1159. anti-PRO1358, anti-PRO1325. anti-PRO1338. anti-
PRO1434, anti-PR0O4333. antui-PRO4302, anti-PRO4430 or anti-PROS5727 antibody and determining binding
of the antibody to the cell.

In yet another embodiment, the present invention concerns a method of diagnosing an immune related
disease 1n a mammal. comprising detecting the level of expression of a gene encoding a PRO polypeptide (a) in
a test sample of tissue cclls obtained trom the mammal. and (b) in a control sample ot known normal tissuc
cells of the same cell rype. wherein a higher or lower expression level in the test sample as compared to the
control sample indicates the presence ot immune related disease in the mammal from which the test tissue cclls
were obtained.

In another embodiment. the present inventon concerns a method of diagnosing an immune disease in
a mammal, compnsing (a) contacting an anti-PRO polypeptide antibody with a test sample of tissue cells
obtained from the mammal. and (b) detecting the tormation of a complex between the antibody and the
respective PRO polypeptide. respectively. in the test sample; wherein the formation of said complex is
indicative of the presence or absence of said disease. The detection may be qualitative or quantitative. and may
be performed in comparison with monitoring the complex formation in a control sample of known normal
tissue cells of the same cell type. A larger quantty of complexes formed in the test sample indicates the
presence or absence of an immune disease in the mammal from which the test tissue cells were obtained. The
antibody preterably cames a detectable label. Complex formation can be monitored. for example. by light
microscopy, flow cytometry, fluorimetry. or other techniques known in the art. The test sample is usually
obtained from an individual suspected of having a deficiency or abnormality of the immune system.

In another embodiment. the present invention concerns a diagnostic kit. containing an anti-PR0O200.
anti-PRO204, anti-PRO212, anti-PRO216, anti-PRO226. anti-PRO240, anti-PRO235. anti-PRO245, ant-
PRO172, anti-PRO273, anti-PRO272. anti-PRO332. anti-PROS526, anti-PRO701. anti-PRO361. anti-PRO362,
anti-PRO363. anti-PRO364, anti-PRO356. anti-PROS531. anti-PROS533, anti-PRO1083, anti-PRO865, anti-
PRO770, ant-PRO769, anti-PRO788. anti-PRO1114, anti-PRO1007, ant-PRO1184, anti-PRO1031, anti-
PRO1346. anti-PRO1155, anti-PRO1250, anti-PRO1312. anti-PRO1192, anti-PRO1246. anti-PRO1283, anti-
PROI1195, anti-PRO1343, anti-PRO1418, anti-PRO1387, anti-PRO1410. anti-PRO1917. anti-PRO1868, anti-
PRO20S, anti-PRO21, anti-PRO269, anti-PRO344, anti-PRO333, anti-PRO381, anti-PRO720, anti-PROB66,
anti-PRO840, anti-PRO982. anti-PRO836, anti-PRO1159, anti-PRO1358, anti-PRO1325, anti-PRO1338, anti-
PRO1434, anti-PRO4333, anti-PR0O4302, anti-PRO4430 or anti-PRO5727 antibody and a carrier (e.g., a

buffer) in suitable packaging. The kit preferably contains instructions for using the antibody to detect the PRO
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polypeptide.

In a further embodiment, the invention concemns an article of manufacture. comprising:

a container;

an instruction on the container: and

a composition comprising an active agent contained within the contamer; wherein the composition is
effective for stimulating or inhibiting an immune response in a mammal. the instruction on the container
indicates that the composition can be used to treat an immune related disease. and the active agent in the
composition is an agent stimulating or inhibiting the expression and/or activity of the PRO polypeptide. In a
preferred aspect. the active agent is a PRO200. PRO204, PRO212. PRO216. PRO226. PRO240. PRO235.
PRO245. PRO172. PRO273, PRO272, PRO332, PRO526. PRO701, PRO361. PRO362. PRO363. PRO364,
PRO356. PROS31, PRO533, PRO1083. PRO865. PRO770, PRO769. PRO788. PROI114. PROI1007.
PROI1184. PRO1031. PRO1346. PRO1155. PRO1250, PRO1312, PRO1192, PRO1246. PRO1283. PRO1195.
PROI1343. PRO1418, PRO1387. PRO1410. PRO1917, PROI1868, PRO205. PRO21, PRO269. PRO344,
PRO333. PRO381. PRO720. PRO866. PRO840. PRO982. PRO836, PRO1159. PRO1358. PRO1325.
PRO1338. PRO1434. PRO4333. PRO4302. PRO4430 or PROS5727 polypeptide or an anti-PRO200. ant-
PRO204. anu-PRO212. anti-PRO216. anu-PRO226. anti-PR0O240, anti-PRO235. anti-PRO245, anti-PRO172.
anti-PRO273. anu-PRO272. anti-PRO332. anti-PROS526. anti-PRO701. anu-PRO361. anti-PRO362. anti-
PRO363. anti-PRO364. anti-PRO356, anti-PROS31. anti-PROS533, anti-PRO1083. anu-PRO86S5. anti-PRO770.
anti-PRO769. anu-PRO788. anti-PRO1114, anu-PRO1007. anti-PRO1184, ant-PRO1031. anti-PRO1346,
anti-PRO1155. anti-PRO1250. anti-PRO1312, anti-PRO1192, anti-PRO1246. anti-PRO1283, anti-PRO1195.
anti-PRO1343, anu-PRO1418, anti-PRO1387. anti-PRO1410, anti-PRO1917, anti-PRO1868, anti-PRO205,
anti-PRO21. anu-PRO269. anti-PRO344. anti-PRO333. anti-PRO381. anu-PRO720. anti-PRO866. anti-
PRO840. anu-PRO982. anti-PRO836, anti-PRO1159, anu-PRO1358. anti-PRO1325. anti-PRO1338, anti-
PRO1434. anu-PRO4335. anti-PRO4302. anti-PRO4430 or anti-PROS5727 antibody.

A further embodiment 1s a method for identifving a compound capable of inhibiting the expression
and/or acuvity ot a PRO polypeptide by contactng a candidate compound with a PRO polypeptide under
conditions and for a ime sufficient to allow these two components to interact. In a specific aspect. either the
candidate compound or the PRO polypeptide is immobilized on a solid support. In another aspect. the non-
immobilized component carries a detectable label.

Another embodiment of the present invention is directed to the use of a PRO polypeptide. or an
agonist or antagonist thereof as hereinbefore described. or an anti-PRO antibody, for the preparation of a
medicament useful in the treatment of a condition which is responsive to the PRO polypeptide. an agonist or

antagonist thereof or an anti-PRO antibody.

Brief Description of the Drawings
Figure | shows DNA29101-1276 (SEQ ID NO:1).
Figure 2 shows the native sequence PRO200 polypeptide UNQ174 (SEQ ID NO:2).
Figure 3 shows DNA30871-1157 (SEQ ID NO:11).
Figure 4 shows the native sequence partial length PRO204 'polypeptide UNQI178 (SEQ ID NO:12).
Figure 5 shows DNA30942-1134 (SEQ ID NO:13).
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Figure 6 shows the native sequence PRO212 polypeptide UNQ186 (SEQ ID NO:14).
Figure 7 shows DNA33087-1158 (SEQ ID NO:18).

Figure 8 shows the native sequence PRO216 polypeptide UNQ190 (SEQ ID NO:19).
Figure 9 shows DNA33460-1166 (SEQ ID NO:20).

Figure 10 shows the native sequence PR0O226 polypeptide UNQ200 (SEQ ID NO:21).
Figure | 1 shows DNA34387-1138 (SEQ ID NO:25).

Figure 12 shows the native sequence PRO240 polypeptide UNQ214 (SEQ ID NO:26).
Figure {3 shows DNA35558-1167 (SEQ ID NO:30).

Figure 14 shows the native sequence PRO235 polypeptide UNQ209 (SEQ ID NO:31).
Figure 15 shows DNA35638-1141 (SEQ ID NO:35).

Figure 16 shows the native sequence PRO245 polypeptide UNQ219 (SEQ ID NO:36).
Figure 17 shows DNA35916-1161 (SEQ ID NO:40).

Figure 18 shows the native sequence PRO172 polypeptide UNQ146 (SEQ ID NO:41).
Figure 19 shows DNA39523-1192 (SEQ ID NO:45).

Figure 20 shows the native sequence PRO273 polypeptide UNQ240 (SEQ ID NO:46).
Figure 21 shows DNA30620-1183 (SEQ ID NO:50).

Figure 22 shows the native sequence PRO272 polypepude UNQ239 (SEQ ID NO:51).
Figure 23 shows DNA40982-1235 (SEQ ID NO:56).

Figure 24 shows the native sequence PRO332 polypeptide UNQ293 (SEQ ID NO:57).
Figure 25 shows DNA44184-1319 (SEQ ID NO:61).

Figure 26 shows the native sequence PRO526 polypeptide UNQ330 (SEQ ID NO:62).
Figure 27 shows DNA44205-1285 (SEQ ID NO:66).

Figure 28 shows the native sequence PRO701 polypeptide UNQ365 (SEQ ID NO:67).
Figure 29 shows DNA45410-1250 (SEQ D NO:71).

Figure 30 shows the native sequence PRO361 polypeptide UNQ316 (SEQ ID NO:72).
Figure 31 shows DNA45416-1251 (SEQ ID NO:79).

Figure 32 shows the native sequence PRO362 polypeptide UNQ317 (SEQ ID NO:80).
Figure 33 shows DNA45419-1252 (SEQ ID NO:86).

Figure 34 shows the native sequence PRO363 polypeptide UNQ318 (SEQ ID NO:87).
Figure 35 shows DNA47365-1206 (SEQ ID NO:91).

Figure 36 shows the native sequence PRO364 polypeptide UNQ319 (SEQ ID NO:92).
Figure 37 shows DNA47470-1130 (SEQ ID NO:101).

Figure 38 shows the native sequence PRO356 polypeptide UNQ313 (SEQ ID NO:102).
Figure 39 shows DNA48314-1320 (SEQ ID NO:106).

Figure 40 shows the native sequence PRO531 polypeptide UNQ332 (SEQ ID NO:107).
Figure 41 shows DNA49435-1219 (SEQ ID NO:111).

Figure 42 shows the native sequence PRO533 polypeptide UNQ334 (SEQ ID NO:112).
Figure 43 shows DNAS0921-1458 (SEQ ID NO:116).

Figure 44 shows the native sequence PRO1083 polypeptide UNQ540 (SEQ ID NO:117).
Figure 45 shows DNA53974-1401 (SEQ ID NO:123).
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Figure 46 shows the native sequence PRO865 polypeptide UNQ434 (SEQ ID NO:124).
Figure 47 shows DNAS54228-1366 (SEQ ID NO:133).

Figure 48 shows the native sequence PRO770 polypeptide UNQ408 (SEQ ID NO:134).
Figure 49 shows DNAS54231-1366 (SEQ ID NO:139).

Figure 50 shows the native sequence PRO769 polypeptide UNQ407 (SEQ ID NO:140).
Figure 51 shows DNAS56405-1357 (SEQ ID NO:141).

Figure 52 shows the native sequence PRO788 polypeptide UNQ430 (SEQ ID NO:142).
Figure 53 shows DNAS57033-1403 (SEQ ID NO:143).

Figure 54 shows the nauve sequence PRO1114 polypeptide UNQS57 (SEQ ID NO:144).
Figure S5 shows DNA57690-1374 (SEQ ID NO:145).

Figure 56 shows the native sequence PRO1007 polypeptide UNQ491 (SEQ ID NO:146).
Figure 57 shows DNAS59220-1514 (SEQ ID NO:147).

Figure 58 shows the native sequence PRO1184 polypeptide UNQS598 (SEQ ID NO:148).
Figure 59 shows DNAS59294-1381 (SEQ ID NO:149).

Figure 60 shows the native sequence PRO1031 polypeptide UNQS16 (SEQ ID NO:150).
Figure 61 shows DNAS9776-1600 (SEQ ID NO:151).

Figure 62 shows the native sequence PRO1346 polypeptide UNQ701 (SEQ ID NO:152).
Figure 63 shows DNAS59849-1504 (SEQ ID NO:156).

Figure 64 shows the native sequence PRO1155 polypeptide UNQS585 (SEQ ID NO:157).
Figure 65 shows DNA60775-1532 (SEQ ID NO:158).

Figure 66 shows the native sequence PRO1250 polypeptide UNQ633 (SEQ ID NO:159).
Figure 67 shows DNA61873-1574 (SEQ ID NO:160).

Figure 68 shows the native sequence PRO1312 polypeptide UNQ678 (SEQ ID NO:161).
Figure 69 shows DNA62814-1521 (SEQ ID NO:162).

Figure 70 shows the native sequence PRO1192 polypeptide UNQ606 (SEQ ID NO:163).
Figure 71 shows DNA64885-1529 (SEQ ID NO:167).

Figure 72 shows the native sequence PRO1246 polypeptide UNQ630 (SEQ ID NO:168).
Figure 73 shows DNA65404-1551 (SEQ ID NO:169).

Figure 74 shows the native sequence PRO1283 polypeptide UNQ653 (SEQ ID NO:170).
Figure 75 shows DNA65412-1523 (SEQ ID NO:177).

Figure 76 shows the native sequence PRO1195 polypeptide UNQ608 (SEQ ID NO:178).
Figure 77 shows DNA66675-1587 (SEQ ID NO:179).

Figure 78 shows the native sequence PRO1343 polypeptide UNQ698 (SEQ ID NO:180).
Figure 79 shows DNA68864-1629 (SEQ ID NO:184).

Figure 80 shows the native sequence PRO1418 polypeptide UNQ732 (SEQ ID NO:185).
Figure 81 shows DNA68872-1620 (SEQ ID NO:186).

Figure 82 shows the native sequence PRO1387 polypeptide UNQ722 (SEQ ID NO:187).
Figure 83 shows DNA68874-1622 (SEQ ID NO:188).

Figure 84 shows the native sequence PRO1410 polypeptide UNQ728 (SEQ ID NO:189).
Figure 85 shows DNA76400-2528 (SEQ ID NO:190).

11

SUBSTITUTE SHEET (RULE 26)

PCT/US00/05841



w

20

30

35

40

WO 00/53758

Figure 86 shows the native sequence PRO1917 polypeptide UN0900 (SEQ ID NO:191).
Figure 87 shows DNA77624-2515 (SEQ ID NO:192).
Figure 88 shows the native sequence PRO1868 polypeptide UNQ859 (SEQ ID NO:193).
Figure 89 shows DNA30868-1156 (SEQ ID NO:228).

Figure 90 shows the partial native sequence PRO205 polypeptide UNQ179 (SEQ ID NO:229).

Figure 91 shows DNA36638-1056 (SEQ ID NO:230).

Figure 92 shows the native sequence PRO21 polypeptide UNQ21 (SEQ ID NO:231).
Figure 93 shows DNA38260-1180 (SEQ ID NO:232).

Figure 94 shows the native sequence PRO269 polypeptide UNQ236 (SEQ ID NO:233).
Figure 95 shows DNA40592-1242 (SEQ ID N0O:240).

Figure 96 shows the native sequence PRO344 polypeptide UNQ303 (SEQ ID NO:241).
Figure 97 shows DNA41374-1312 (SEQ ID NO:248).

Figure 98 shows the partial length native sequence PRO333 polypeptide UNQ294 (SEQ ID NO:249).

Figure 99 shows DNA44194-1317 (SEQ ID NO:250).

Figure 100 shows the native sequence PRO381 polypeptide UNQ322 (SEQ ID NO:251).
Figure 101 shows DNAS53517-1366 (SEQ ID NO:255).

Figure 102 shows the native sequence PRO720 polypeptide UNQ388 (SEQ ID NO:256).
Figure 103 shows DNAS3971-1359 (SEQ ID NO:257).

Figure 104 shows the native sequence PRO866 polypeptide UNQ435 (SEQ ID NO:258).
Figure 105 shows DNAS53987-1438 (SEQ ID NO:266).

Figure 106 shows the native sequence PRO840 polypeptide UNQ433 (SEQ ID NO:267).
Figure 107 shows DNAS57700-1408 (SEQ ID NO:268).

Figure 108 shows the native sequence PRO982 polypeptide UNQ483 (SEQ ID NO:269).
Figure 109 shows DNA59620-1463 (SEQ ID NO:270).

Figure 110 shows the native sequence PRO836 polypeptide UNQS545 (SEQ IDNO:271).
Figure 111 shows DNA60627-1508 (SEQ ID NO:272).

Figure |12 shows the native sequence PRO1159 polypeptide UNQ589 (SEQ ID NO:273).
Figure 113 shows DNA64890-1612 (SEQ ID NO:274).

Figure 114 shows the native scquence PRO1358 polypeptide UNQ707 (SEQ ID NO:275).
Figure 115 shows DNA66659-1593 (SEQ ID NO:276).

Figure 116 shows the native sequence PRO1325 polypeptide UNQ685 (SEQ ID NO:277).
Figure 117 shows DNA66667-1596 (SEQ ID NO:278).

Figure |18 shows the native sequence PRO1338 polypeptide UNQ693 (SEQ ID NO:279).
Figure 119 shows DNA68818-2536 (SEQ ID NO:280).

Figure 120 shows the native sequence PRO1434 polypeptide UNQ739 (SEQ ID NO:281).
Figure 121 shows DNA84210-2576 (SEQ ID NO:285).

Figure 122 shows the native sequence PRO4333 polypeptide UNQ1888 (SEQ ID NO:286).
Figure 123 shows DNA92218-2554 (SEQ ID NO:292).

Figure 124 shows the native sequence PRO4302 polypeptide UNQ1866 (SEQ ID NO:293).
Figure 125 shows DNA96878-2626 (SEQ ID NO:294).

12
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Figure 126 shows the native sequence PRO4430 polypeptide UNQ1947 (SEQ ID NO:295).
Figure 127 shows DNA98853-1739 (SEQ ID N0:296).

Figure 128 shows the native sequence PROS727 polypeptide UNQ2448 (SEQ ID NO:297).

Detailed Description of the Preferred Embodiments

L Definitions ,

The terms "PRO polypeptide(s)" and "PRO" as used herein and when immediately followed by a
numerical designation refer to various polypeptides. wherein the complete designation (i.e.. "PRO/number” or
more particularly. PRO200. PRO204, PRO212. PRO216, PRO226. PRO240. PRO235. PRO245. PRO172,
PRO273, PRO272, PRO332. PROS526. PRO701, PRO361. PRO362. PRO363. PRO364, PRO356. PROS31,
PROS533. PRO1083, PRO865, PRO770, PRO769, PRO788, PROI1114, PRO1007. PRO1184, PRO1031,
PRO1346. PRO1155, PRO1250, PRO1312, PRO1192, PRO1246, PRO1283. PRO1195. PRO1343. PRO1418,
PRO1387, PRO1410, PRO1917. PRO1868. PRO205. PRO21. PR0O269, PRO344. PRO333. PRO381. PRO720,
PRO866. PRO840. PRO982, PRO836. PRO1159. PROI1358, PRO1325. PRO1338. PRO1434, PRO4333,
PRO4302. PRO4430 or PROS5727) refers to particular polypeptide sequences as described herein. The terms
“PRO/number polypepude™ and *“PRO/number™ wherein the term "number” is provided as an actual numerical
designation (c.g.. as described above) as used herein encompass native sequence polypeptides and polypeptide
variants (which are turther defined herein). The PRO polypeptides described herein may be isolated from a
vaniety of sources. such as from human tissue types or from another source. or prepared by recombinant or
synthetic methods.

A "native sequence PRO polypeptide(s)" comprises a polypeptide having the same amino acid
sequence as the corresponding PRO polypeptide derived from nawre. Such native sequence PRO/number
polypeptides can be isolated from nature or can be produced by recombinant or synthetic means. The term
"native sequence PRO polypeptide(s)" specifically encompasses naturally-occurring truncated or secreted
forms ot the specific PRO/number polypeptide (c.g.. an extracellular domain sequence). naturally-occurring
vanant torms (c.g., altematively spliced forms) and nawrailv-occurring allelic variants of the polypepude. [n
various embodiments of the invention. the native sequence PRO polypeptides disclosed herein are mature or
full-length nauve sequence polypeptides comprising the full-length amino acids sequences shown in the
accompanying figures. Start and stop codons are shown in bold font and underlined in the figures. However.
while the PRO/number polypeptides disclosed in the accompanying figures are shown to begin with
methionine residues designated herein as amino acid position 1 in the figures, it is conceivable and possible
that other methionine residues located either upstream or downstream from the amino acid position 1 in the
figures may be employed as the starting amino acid residue for the PRO polypeptides.

The "PRO polypeptide(s) extracellular domain™ or “ECD” refers 10 a form of the said polypeptide
which is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide ECD
will have less than 1% of such transmembrane and/or cytoplasmic domains and preferably, will have less than
0.5% of such domains. It will be understood that any transmembrane domains identified for the PRO
polypeptides of the present invention are identified pursuant to criteria routinely employed in the art for
identifying that type of hydrophobic domain. The exact boundaries of a transmembrane domain may vary but

most likely by no more than about 5 amino acids at either end of the domain as initially identified herein.
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Optionally. therefore. an extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino
acids on either side of the transmembrane domainsextracellular domain boundary as identified in the Examples
or specification and such polypeptides. with or without the associated signal peptide. and nucleic acid encoding
them. are contemplated by the present invention.

The approximate location of the “signal peptides” of the various PRO/number PRO polypeptides
disclosed herein are shown in the present specification and/or the accompanying figures. It is noted. however,
that the C-terminal boundary of a signal peptide may vary. but most likely by no more than about 5 amino
acids on either side of the signal peptide C-terminal boundary as initially identified herein. wherein the C-
terminal boundary of the signal peptide may be identified pursuant 1o criteria routinely employed in the art for
identifving that type of amino acid sequence element (c.g., Nielsen et al., Prot. Eng. 10:1-6 (1997) and von
Heinje et al.. Nucl. Acids. Res. 14:4683-4690 (1986)). Moreover. it is also recognized that. in some cases.
cleavage of a signal sequence from a secreted polypeptide is not entirely uniform. resulting in more than one
secreted species. These mature polypeptides. where the signal peptide is cleaved within no more than about 5
amino acids on cither side of the C-terminal boundary of the signal peptide as identified herein. and the
polynucleoudes encoding them. are contemplated by the present invention.

A "PRO polypeptide vanant”, "PRO/number variant” or "PRO variant” means an active PRO
polypepude as defined herein (¢.g., below) having at least about 80% amino acid sequence identity with a full-
length nauve sequence PRO polypeptide sequence as disclosed herein. a PRO polypeptide sequence lacking the
signal pepude as disclosed herein. an extracellular domain of a PRO polypeptide. with or without the signal
peptide. as disclosed herein or any other fragment of a full-length PRO polypeptide sequence as disclosed
herein. Such PRO polypeptide variants 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.
Ordinarily. a PRO polypeptide variant will have at least about 80% amino acid sequence identity. altcrnatively
at least about 81°%% amino acid sequence identity. alternatively at least about 82% amino acid sequence identity,
alternatively at least about 83% amino acid sequence identity. alternatively at least about 84% amino acid
sequence identity. alternatively at least about 85% amino acid sequence identity. alternatively at lcast about
86% amino acid sequence identity. alternatively at least about 87% amino acid sequence identity. altematvely
at least about 88% amino acid sequence identity, alternatively at least about 89% amino acid sequence identity,
alternatively at least about 90% amino acid sequence identity. alternatively at least about 91%% amino acid
sequence identity, alternatively at least about 92% amino acid sequence identity, alternatively at least about
93% amino acid sequence identity, alternatively at least about 94% amino acid sequence identity. alternatively
at least about 95% amino acid sequence identity, alternatively at least about 96% amino acid sequence identity,
alternatively at least about 97% amino acid sequence identity, alternatively at least about 98% amino acid
sequence identity, alternatively at least about 99% amino acid sequence identity with a full-length native
sequence PRO polypeptide sequence as disclosed herein. a PRO polypeptide sequence lacking the signal
peptide as disclosed herein. an extracellular domain of a PRO polypeptide, with or without the signal peptide.
as disclosed herein or any other specifically defined fragment of a full-length PRO polypeptide sequence as
disclosed herein. Ordinarily, PRO polypeptide variants are at least about 10 amino acids in length,
alternatively at least about 20 amino acids in length, alternatively at least about 30 amino acids in length,

alternatively at least about 40 amino acids in length. alternatively at least about 50 amino acids in length,
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alternatively at least about 60 amino acids in length. alternatively at least about 70 amino acids in length,
alternatively at least about 80 amino acids in length. alternatively at least about 90 amino acids in length,
alternatively at least about 100 amino acids in length, alternatively at least about 150 amino acids in length,
alternatively at least about 200 amino acids in length, alternatively at least about 300 amino acids in length,
alternanively at least about 400 amino acids on length, alternatively at least about 500 amino acids in length,
alternatively at least about 600 amino acids in length, alternatively at least about 700 amino acids in length,
alternatively at least about 800 amino acids in length. altemnatively at least about 900 amino acids in length,
alternauively at least about 1000 amino acids in length, alternatively at least bout 1200 amino acids in length,
alternatively at least about 1400 amino acids in length, alternatively at least about 1500 amino acids in length
or more.

"Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences 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 PRO/number 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 ot the sequence identitv. Alignment tor purposes of 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 1is
provided in Table 1 below. The ALIGN-2 sequence comparison computer program was authored by
Genentech. Inc. and the source code shown in Tables | below has been filed with user documentation in the
U.S. Copynight Office. Washington D.C., 20559. where it is registered under U.S. Copyright Registration No.
TXU510087. The ALIGN-2 program 1s publicly available through Genentech. Inc.. South San Francisco.
California or may be compiled trom the source code provided in Table 1 below. The ALIGN-2 program
should be compiled for use on a UNIX operaung system, preferably digital UNIX V4.0D. All sequence
comparison parameters are set by the ALIGN-2 program and do not vary.

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino acid
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid

sequence identity to, with. or against a given amino acid sequence B) is calculated as follows:
100 times the fraction X/Y

where X is the number of amino acid residues scored as identical matches by the sequence alignment program
ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid residues in
B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino
acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence

identity of B to A. As examples of % amino acid sequence identity calculations using this method, Tables 2
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and 3 demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated
“Companson Protein™ to the amino acid sequence designated “PRO”, wherein "PRO" represents the amino
acid sequence of a hypothetical PRO/number polypeptide of interest, "Comparison Protein" represents the
amino acid sequence of a polypeptide against which the "PRO" polypeptide of interest is being compared. and
"X, "Y" and "Z" each represent different hypothetical amino acid residues.

Unless specifically stated otherwise. all % amino acid sequence identity values used herein are
obtained as described in the immediately preceding paragraph using the ALIGN-2 computer program.
However, % amino acid sequence identity values may also be obtained as described below by using the WU-
BLAST-2 computer program (Altschul ez al.. Methods in Enzymology 266:460-480 (1996)). Most of the WU-
BLAST-2 search parameters are set to the default values. Those not set to default values. i.c., the adjustable
parameters. are set with the following values: overlap span = |. overlap fraction = 0.125, word threshold (T) =
11, and scoring matrix = BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence identity
value is determined by dividing (a) the number of matching identical amino acid residues between the amino
acid sequence of the PRO polypeptide of interest having a sequence derived from the native sequence PRO
polvpeptide and the companison amino acid scquence of interest (i.c., the sequence against which the PRO
polypepude is being compared - which may be a PRO polypeptide vanant) as determined by WU-BLAST-2 by
(b) the total number of amino acid residues ot the PRO polypeptide of interest. For example. in the statement
“a polypepude comprising an amino acid sequence A which has or having at least 80% amino acid sequence
identity to the amino acid sequence B", the amino acid sequence A is the comparison amino acid sequence of
interest and the amino acid sequence B is the amino acid sequence of the PRO polypeptide of interest.

Percent amino acid sequence identity may also be determined using the sequence comparison program
NCBI-BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence
comparison program may be downloaded from "http://www.ncbi.nim.gov" or otherwise obtained from the
National Institute of Health. Bethesda, MD. NCBI-BLAST2 uses several search parameters. wherein all of
those scarch parameters are set to default values including, for example. unmask = yes, strand = all. expected
occurrences = 10. minimum low complexity length = 15/5, multi-pass e-value = 0.01. constant for multi-pass =
25. dropotf for final gapped alignment = 23 and scoring matrix = BLOSUMG62.

In situanons where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % amino
acid sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B
(which can alternauvely be phrased as a given amino acid sequence A that has or comprises a certain % amino

acid sequence identity to, with, or against a given amino acid sequence B) is calculated as follows:

100 times the fraction X/Y
where X 1s the number of amino acid residues scored as identical matches by the sequence alignment program
NCBI-BLAST2 in that program'’s alignment of A and B, and where Y is the total number of amino acid
residues in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length

of amino acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid

sequence identity of B to A.
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"PRO variant polynucleotide" or “PRO vanant nucleic acid seqﬁence" means a nucleic acid molecule
which encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid
sequence identity with a nucleotide sequence encoding: (1) a full-length native sequence PRO polypeptide as
disclosed herein: (2) a full-length native sequence PRO polypeptide lacking the signal peptide as disclosed
herein; (3) an extracellular domain of a PRO polypeptide. with or without the signal peptide. as disclosed
herein or (4) any other fragment of a full-length PRO polypeptide sequence as disclosed herein. Ordinarily, a
PRO polypeptide variant polynucleotide will have at least about 80% nucleic acid sequence identity,
alternatively at least about 81% nucleic acid sequence identity, alternatively at least about 82% nucleic acid
sequence identity, alternatively at least about 83% nucleic acid sequence identity, alternatively at least about
84% nucleic acid sequence identity, alternauvely at least about 85% nucleic acid sequence identity,
alternatively at least about 86% nucleic acid sequence identity, alternatively at least about 87% nucleic acid
sequence identity, alternatively at least about 88% nucleic acid sequence identity, alternatively at least about
89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity,
alternauvely at least about 91% nucleic acid sequence identity. alternatively at least about 92% nucleic acid
sequence idenuty. alternatively at least about 93% nucleic acid sequence identity. alternatively at least about
94% nucleic acid sequence identity. alternatively at least about 95% nucleic acid sequence identity.
alternauvely at least about 96% nuclcic acid sequence identity. alternatively at least about 97% nucleic acid
sequence identity. alternatively at least about 98% nucleic acid sequence identity. alternatively at least about
99% nucleic acid sequence identity with (1) a nucleic acid sequence encoding a full-length native sequence
PRO polypeptide sequence as disclosed herein. (2) a full-length native sequence PRO polypepude sequence
lacking the signal peptide as disclosed herein, (3) an extracellular domain of a PRO polypeptide sequence. with
or without the signal sequence. as disclosed herein or (4) any other fragment of a full-length PRO polypeptide
on sequence as disclosed herein. Variants do not encompass the native nucleotide sequence.

Ordinanly. PRO polypeptide varant polynucleotides are at least about 30 nucleotides in length,
alternatively at least about 60 nucleotides in length. alternativelv at least about 90 nucleotides in length,
alternatively at least about 120 nucleotides in length. alternatively at least about 150 nucleotides in length,
alternatively at least about 180 nuclecotides in length. alternatively ar least about 210 nucleotides in length.
alternatively at least about 240 nucleotides in length, alternatively at least about 270 nucleotides in length,
alternauvely at least about 300 nucleotides in length, alternatively at least about 450 nucleotides in length,
alternatively at least about 500 nucleotides in length, alternatively at least about 600 nucleotides in length,
alternatively at least about 700 nucleotides in length, alternatively at least about 800 nucleotides in length,
alternauvely at least about 900 nucleotides in length, alternatively at least about 1000 nucleotides in length,
alternatively at least about 1200 nucleotides in length, alternatively at least about 1400 nucleotides in length.
alternatively at least about 1600 nucleotides in length, alternatively at least about 1800 nucleotides in length,
alternatively at least about 2000 nucleotides in length, alternatively at least about 2500 nucleotides in length,
alternatively at least about 3000 nucleotides in length, alternatively at least about 3500 nucleotides in length,
alternatively at least about 4000 nucleotides, alternatively at least about 5000 nucleotides or more.

"Percent (%) nucleic acid sequence identity" with respect to PRO-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 PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if
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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 1s 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. Copynight Office. Washington D.C.. 20559. where it is registered under U.S. Copyright Registration No.
TXUS510087. 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 I below. The ALIGN-2 program
should be compiled for use on a UNIX operating system. preferably digitat UNIX V4.0D. All sequence
comparison parameters are set by the ALIGN-2 program and do not vary.

In siuations 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 altermauvely 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 DNA™ to the
nucleic acid sequence designated “PRO-DNA™. wherein "PRO-DNA" represents a hypothetical PRO
polypeptide - encoding nucleic acid sequence of interest, "Comparison DNA" represents the nucleotide
sequence of a nucleic acid molecule against which the "PRO-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.
However. % nucleic acid sequence identity values may also be obtained as described below by using the WU-
BLAST-2 computer program (Altschul et al., Methods in Enzymology 266:460-480 (1996)). Most of the WU-
BLAST-2 search parameters are set to the default values. Those not set to default values, i.e., the adjustable
parameters. are set with the following values: overlap span = 1, overlap fraction = 0.125, word threshold (T) =
11, and scoring matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence identity
value is determined by dividing (a) the number of matching identical nucleotides between the nucleic acid
sequence of the PRO polypeptide - encoding nucleic acid molecule of interest having a sequence derived from
the native sequence PRO polypeptide - encoding nucleic acid (i.e., the reference sequence) and the comparison

nucleic acid molecule of interest (i.e., the sequence against which the PRO polypeptide - encoding nucleic acid
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molecule of interest is being compared - which may be a PRO vanant polynucleotide) as determined by WU-
BLAST-2 by (b) the total number of nucleotides of the PRO reference sequence. For example, in the statement
“an isolated nucleic acid molecule comprising a nucleic acid sequence A which has or having at least 80%
nucleic acid sequence identity to the nucleic acid sequence B™. the nucleic acid sequence A is the comparison
nucleic acid molecule of interest and the nucleic acid sequence B is the nucleic acid sequence of the PRO
polypeptide - encoding nucleic acid molecule of interest.

Percent nucleic acid sequence identity may also be determined using the sequence comparison
program NCBI-BLAST2 (Altschul er al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2
sequence comparison program may be downloaded from "http://www .ncbi.nim.nih.gov" or otherwise obtained
from the National Insutute of Heath. Bethesda. MD. NCBI-BLAST? uses several search parameters. wherein
all of those search parameters are set to default values including. for example, unmask = ves. strand = all.
expected occurrences = 10. minimum Jow complexity length = 15/5. multi-pass e-value = 0.01. constant for
multi-pass = 25. dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62.

In situations where NCBI-BLAST2 is cmployed for 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 altemmauvely be phrased as a given nucleic acid sequence C that has or compnses 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 NCBI-
BLAST2 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 DtoC.

In other embodiments. PRO vanant polynucleotides are nucleic acid molecules that encode an active
PRO polypepuide and which arc capable of hybridizing, preferably under stringent hybridization and wash
conditions. to nucleotide sequences encoding a full-length PRO polypeptides as disclosed herein. PRO variant
polypepudes may be those that are encoded by a PRO variant polynucleotide.

The term "positives”. in the context of sequence comparison performed as described above, includes
residues in the sequences compared that are not identical but have similar properties (e.g., as a result of
conservative substitutions, see Table 6 below). For purposes herein. the % value of positives is determined by
dividing (a) the number of amino acid residues scoring a positive value berween the PRO polypeptide sequence
of interest having a sequence derived from a native sequence PRO polypeptide and the comparison amino acid
sequence of interest (i.e., the amino acid sequence against which the PRO polypeptide sequence is being
compared) as determined in the BLOSUM62 matrix of WU-BLAST-2 by (b) the total number of amino acid
residues of the PRO polypeptide of interest.

Unless specifically stated otherwise, the % value of positives is calculated as described in the
immediately preceding paragraph. However. in the context of the amino acid sequence identity comparisons

performed as described for ALIGN-2 and NCBI-BLAST-2 above, includes amino acid residues in the
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sequences compared that are not only identical. but also those that have similar properties. Amino acid
residues that score a positive value to an amino acid residue of interest are those that are either identical to the
amino acid residue of interest or are a preferred substitution (as defined in Table I below) of the amino acid
residue of interest.

For amino acid sequence comparisons using ALIGN-2 or NCBI-BLAST2. the % value of positives of
a given amino acid sequence A to. with. or against a given amino acid sequence B (which can alternatively be
phrased as a given amino acid sequence A that has or comprises a certain % positives to. with, or against a

given amino acid sequence B) is calculated as follows:
100 times the fraction X/Y

where X 1s the number of amino acid residues scoring a positive value as defined above by the sequence
alignment program ALIGN-2 or NCBI-BLAST?2 in that program’s alignment ot A and B. and where Y is the
total number of amino acid residues in B. It will be appreciated that where the length of amino acid sequence
A 18 not equal to the length of amino acid sequence B. the %o positives ot A to B will not equal the °% positives
ot B to A.

"[solated." when used to describe the vanous polypeptides disclosed herein. means polypeptide that
has been 1dentified 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. the polypeptide will be purified (1) to a degree sufficient to
obtain at least 15 residues of N-terminal or intemal 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. Isolated polypeptide includes polypeptide in situ within recombinant cells. since at
least one component of the PRO polypeptide in its natural environment will not be present. Ordinarily.
however. isolated polypeptide will be prepared by at least one purification step.

An "isolated” PRO polypeptide - encoding nucleic acid or other polypeptide-encoding nucleic acid is
a nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule
with which 1t is ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An
1solated polypeptide-encoding nucleic acid molecule is other than in the context or setting in which it is found
in nature. Isolated polypeptide - encoding nucleic acids therefore are distinguished from the polypeptide -
encoding nucleic acid molecule existing in natural cells. However. an isolated PRO polypeptide - encoding
nucleic acid molecule includes the same contained in cells that ordinarily express the specific polypeptide
where, for example, the nucleic acid molecule is in a chromosomal location different from that of natural cells.

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.

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
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polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide: a promoter or
enhancer 1s 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.

"Stringency" of hybnidization 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. ln 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 meiting 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 resuit. it follows that higher relatuve 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 ¢r al., Current Protocols in Molecular Biology., Wiley
[nterscience Publishers. (1995).

"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 50°C; (2) employ during hybridization a
denaturing agent. such as formamide, for example, 50% (viv) tormamide with 0.1% bovine serum
albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/S0 mM sodium phosphate buffer at pH 6.5 with 750 mM
sodium chlonde. 75 mM sodium citrate at 42°C; or (3) employ 50% formamide, S x SSC (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 pg/ml). 0.1%% SDS. and 10% dextran sulfate at 42°C. with washes at 42°C in
0.2 x SSC (sodium chloridessodium citrate) and 50% formamide at 55°C. followed by a high-stringency wash
consisting ot 0.1 x SSC containing EDTA at 55°C.

"Moderately stnngent conditions” may be identified as described by Sambrook et al.. Molecular
Cloning: A4 Laboratory Manual. New York: Cold Spring Harbor Press. 1989. and include the use of washing
solution and hybnidization conditions (e.g.. temperature, ionic strength and %SDS) less stringent that those
described above. An example of moderately stringent conditions is overnight incubation at 37°C in a solution
comprising: 20% formamide. 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), S0 mM sodium phosphate
(pH 7.6). 5 x Denhardt's solution. 10% dextran sulfate. and 20 pg/mL denatured sheared salmon sperm DNA,
followed by washing the filters in | x SSC at about 37-50°C. The skilled artisan will recognize how to adjust
the temperature. ionic strength. erc.. as necessary to accommodate factors such as probe length and the like.

"Antibodies" (Abs) and "immunoglobulins" (Igs) are glycoproteins having the same general structural
characteristics. While antibodies exhibit binding specificity to a specific antigen, immunoglobulins include
both antibodies and other antibody-like molecules which lack antigen specificity. Polypeptides of the latter
kind are, for example, produced at low levels by the lymph system and at increased levels by myeiomas. The

term "antibody" is used in the broadest sense and specifically covers. without limitation, intact monoclonal
P \
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antibodies (inciuding agonist. antagonist and neutralizing antibodies), polyclonal antibodies. multispecific
antibodies (e.g., bispecific antibodies) formed trom at least two intact antibodies. single chain antibodies
binding the epitopes specific to the PRO polypeptide and antibody fragments so long as they exhibit the desired
biological activity. An anti-PRO200. anti-PR0O204, anti-PRO212. anti-PRO216. anti-PRO226, anti-PR0O240,
anti-PRO235, anu-PR0O245, anti-PRO172. anti-PRO273, anti-PRO272, anti-PRO332. anti-PROS526, anti-
PRO701, ant-PRO361, anti-PRO362, anti-PRO363. anti-PRO364. anti-PRO356. anti-PROS31. anti-PRO533,
anti-PRO1083. anti-PRO86S. anti-PRO770. anu-PRO769, anti-PRO788. anti-PRO1114, anti-PRO1007. anu-
PRO1184, anti-PRO1031, anti-PRO1346. anti-PRO1155, anti-PRO1250. anti-PRO1312, anti-PRO1192. anti-
PRO1246. anu-PRO1283. anti-PRO1195. anti-PRO1343, anti-PRO1418. anu-PRO1387. anti-PRO1410. anti-
PRO1917. ant1i:PRO1868, anti-PRO20S. anti-PRO21. anti-PRO269. anti-PRO344, anti-PRO333, anti-PRO381,
anti-PRO720, anti-PRO866, anti-PRO840. anti-PRO982. anti-PRO836. anu-PRO1159. anti-PRO1358, anti-
PRO1325. anti-PRO1338, anti-PRO1434. anu-PRO4333, anti-PRO4302, anti-PRO4430 or anti-PROS727
antibody is an antibody which immunologically binds to a PRO200. PRO204. PRO212, PRO216. PRO226,
PRO240. PRO235. PRO245. PRO172, PRO273. PRO272. PRO332. PROS26, PRO701. PRO361. PRO362.
PRO363. PRO364. PRO356. PROS31. PROS533. PRO1083. PRO865. PRO770. PRO769. PRO788. PROI1114.
PRO1007. PRO1184. PRO1031. PRO1346. PRO1155. PRO1250. PRO1312. PRO1192. PRO1246. PRO1283,
PRO1195. PROI343. PRO1418. PRO1387. PRO1410. PRO1917, PRO1868. PRO205. PRO21. PRO269.
PRO344. PRO333, PRO381. PRO720. PRO866. PRO840, PRO982. PRO836. PRO1159. PRO1358. PRO1325.
PRO1338, PRO1434, PRO4333. PRO4302. PRO4430 or PROS5727, respectively, polypeptide. The antibody
may bind to any domain of the PRO polypeptide which may be contacted by the antibody. For example. the
antibody may bind to any extracellular domain of the polypeptide and when the entire polypeptide is secreted.
to any domain on the polypeptide which is available to the antibody for binding.

"Native antibodies" and "native immunoglobulins" are usually heterotetrameric glycoproteins of about
150.000 daltons. composed of two identical light (L) chains and two identical heavy (H) chains. Each light
chain 1s linked to a heavy chain by onc covalent disulfide bond, while the number of disulfide linkages varies
among the heavy chains ot different immunoglobulin isotypes. Each heavy and light chain also has regularly
spaced intrachain disulfide bndges. Each heavy chain has at one end a variable domain (V) followed by a
number of constant domains. Each light chain has a variable domain at one end (V) and a constant domain at
its other end: the constant domain of the light chain is aligned with the first constant domain of the heavy
chain. and the light-chain vanable domain is aligned with the variable domain of the heavy chain. Particular
amino acid residues are believed to form an interface between the light- and heavy-chain variable domains.

The term "vanable" refers to the fact that certain portions of the variable domains differ extensively in
sequence among antibodies and are used in the binding and specificity of each particular antibody for its
particular anugen. However, the variability is not evenly distributed throughout the variable domains of
antibodies. It is concentrated in three or four segments called "complementarity-determining regions” (CDRs)
or "hypervariable regions" in both in the light-chain and the heavy-chain variable domains. The more highly
conserved portions of variable domains are called the framework (FR). The variable domains of native heavy
and light chains each comprise four or five FR regions, largely adopting a B—sheet configuration. connected by
the CDRs, which form loops connecting, and in some cases forming part of, the f~sheet structure. The CDRs

in each chain are held together in close proximity by the FR regions and. with the CDRs from the other chain,
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contribute to the formation of the antigen-binding site of antibodies (see Kabat er al.. NIH Publ. No.91-3242,
Vol. I, pages 647-669 (1991)). There are at least two techniques for determining the extent of the CDRs: (1)
An approach based on the extent of cross-species sequence variability (i.c., Kabat et al., Sequences of Proteins
of Immunological Interest (National Institute of Health, Bethesda. MD); and (2) an approach based on
crystallographic studies of antigen-antibody complexes (Chothia. C. et al., (1989), Nature 342: 877).
Moreover. CDR's can also be defined using a hybrid approach incorporating the residues identified by both of
the previous techniques. 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
toxicity.

"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'),, and Fv
fragments: diabodies: linear anubodies (Zapata et al.. Protein Eng. 8 (10):1057-1062 [1995]); single-chain
antibody molecules: and multispecific antibodies formed from antibody fragments.

Papain digestion of antibodies produces two identical antigen- binding fragments. called "Fab"
fragments. cach with a single anugen-binding site. and a residual "Fc¢" fragment. whose name reflects its ability

to crystallize readily. Pepsin treatment yields an F(ab')y fragment that has two antigen-combining sites and 1s

still capable of cross-linking antigen.

"Fv" is the mmimum antibody fragment which contains a complete antigen-recognition and binding
site. This region consists of a dimer of one heavy- and one light-chain variable domain in tight. non-covalent
association. [t is in this configuration that the three CDRs of each variable domain interact to define an

antigen-binding site on the surface of the V3-V| dimer. Collectively, the six CDRs 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.

The Fab fragment also contains the constant domain of the light chain and the first constant domain
(CHI) of the heavy chain. Fab' fragments differ from Fab fragments by the addition ot a few residues at the
carboxy terminus of the heavy chain CH1 domain inciuding one or more cysteines trom 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'); anubody fragments originally were produced as pairs of Fab' fragments which have

hinge cysteines between them. Other chemical couplings of antibody fragments are also known.

The "light chains” of antibodies (immunoglobulins) from any vertebrate species can be assigned to
one of two clearly distinct types, called kappa (k) and lambda (1), based on the amino acid sequences of their
constant domains.

Depending on the amino acid sequence of the constant domain of their heavy chains,
immunoglobulins can be assigned to different classes. There are five major classes of immunoglobulins: IgA,
IgD, IgE, IgG, and IgM, and several of these may be further divided into subclasses (isotypes), e.g.. IgGl,
IgG2, 1gG3, IgG4, IgA, and IgA2. The heavy-chain constant domains that correspond to the different classes
of immunoglobulins are called «, 3, €, v, and p, respectively. The subunit structures and three-dimensional

configurations of different classes of immunoglobulins are well known.
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The term "monoclonal antibodv” as used herein refers to an ahu’body obtained irom a population of
substantially homogeneous antibodies. i.¢., the individual antibodies comprising the population are identical
except for possible naturally occurring mutations that may be present in minor amounts. Monoclonal
antibodies are highly specific, being directed against a single antigenic site. Furthermore. in contrast to
conventional (polyclonal) antibody preparations which typically include different antibodies directed against
different determinants (epitopes). each monoclonal antibody is directed against a single determinant on the
antigen. In addition to their specificity, the monoclonal antibodies are advantageous in that they are
synthesized by the hybridoma culture. 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 the
hybridoma method first described bv Kohler et al., Nature. 256: 495 {1975}, or may be made by recombinant
DNA methods (see, e.g., U.S. Patent No. 4,816,567). The "monoclonal antibodies" may also be isolated from
phage antibody libraries using the techniques described in Clackson ¢t al.. Narure. 352:624-628 [1991]) and
Marks et ul.. J. Mol. Biol.. 222:581-597 (1991). for example. See also U.S Patent Nos. 5.750,373. 5.571.698.
5.403.484 and 5.223.409 which describe the preparation of antibodies using phagemid and phage vectors.

The monoclonal antibodies herein specifically include "chimeric" antibodies (immunoglobulins) in
which a portion of the heavy and/or light chain is identical with or homologous to corresponding scquences 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: Morrison et al.,
Proc. Natl. Acad. Sci. USA. 81:6851-6855 [1984]).

"Humanized" forms of non-human (¢.g., murine) antibodies are chimeric immunoglobulins.

immunoglobulin chains or fragments thereof (such as Fv, Fab. Fab'. F(ab'), or other antigen-binding

subsequences of antibodies) which contain minimal sequence derived from non-human immunoglobulin. For
the most part. humanized antibodies are human immunoglobulins (recipient antibody) in which residues from a
complementarity-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 region (FR) residues of the human immunoglobulin are replaced by
corresponding non-human residues. Furthermore, humanized antibodies may comprise residues which are
found neither in the recipient antibody nor in the imported CDR or framework sequences. These modifications
are made to further refine and maximize antibody performance. 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 sequence. The humanized antibody optimally 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 er al., Nature,
332:323-329 [1988]; and Presta, Curr. Op. Struct. Biol., 2:593-596 (1992). The humanized antibody includes a

"primatized"antibody where the antigen-binding region of the antibody is derived from an antibody produced
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by immunizing macaque monkeys with the antigen of interest. Antibodies containing residues from Old World
monkeys are aiso possible within the invention. See, for example, U.S. Patent Nos. 5,658,570; 5.693,780;
5,681,722; 5,750,10S; and 5,756.096.

Antibodies and fragments thereof in this invention also include "affinity matwred" antibodies in which
an antibody 1s altered to change the amino acid sequence of one or more of the CDR regions and/or the
framework regions to alter the affinity of the antibodv or fragment thereof for the antigen to which it binds.
Affinity maturation may result in an increase or in a decrease in the affinity of the matured antibody for the
antigen relative to the starting antibody. Typically. the starting antibody will be a humanized. human. chimeric
or murine antibody and the affinity matured antibody will have a higher affinity than the starting antibody.
During the maturation process. one or more of the amino acid residues in the CDRs or in the framework
regions are changed to a different residue using any standard method. Suitable methods include point
mutations using well known cassette mutagenesis methods (Wells ¢ al., 1985. Gene 34:315) or oligonucleotide
mediated mutagenesis methods (Zoller et al., 1987, Nucleic Acids Res. 10:6487-6504). Affinity maturation
may also be performed using known selection methods in which many mutations are produced and mutants
having the desired affinity are selected from a pool or librarv of mutants based on improved affinity for the
antigen or ligand. Known phage display techniques can be conveniently used in this approach. Sece. for
example. U.S. 5.750,373; U.S. 5.223.409, ctc.

Human antbodies are also with in the scope of the antibodies of the invention. Human antibodies can
be produced using various techniques known in the ant, including phage display libraries [Hoogenboom and
Winter. J. Mol. Biol., 227:381 (1991), Marks et al., J. Mol. Biol.. 222:581 (1991)]. The techniques of Cole et
al. and Boerner et al. are also available for the preparation of human monoclonal antibodies (Cole er al.,
Monoclonal Antibodies and Cuncer Therapy, Alan R. Liss. p. 77 (1985); Boemer er al., J. Immunol., 147
(1):86-95 (1991); U. S. 5,750, 373].  Similarly, human antibodies can be made by introducing of human
immunoglobulin loci into transgenic animals, ¢.g., mice in which the endogenous immunoglobulin genes have
been parually or completely inactivated. Upon challenge, human antibody production is observed. which
closely resembles that seen in humans in all respects. including gene rearrangement. assembly. and antibody
repertoire.  This approach s described. tor example. in U.S. Patent Nos. 5.545,807; 5.545.806. 5.569,825:
5,625,126 5,633,425 5,661,016. and in the following scientific publications: Marks et al., Bio/Technology 10.
779-783 (1992); Lonberg et al.. Nuture 368 856-859 (1994); Morrison, Nature 368, 812-13 (1994) Fishwild
et al., Nature Biotechnology 14. 845-51 (1996); Neuberger, Nature Biotechnology 14. 826 (1996): Lonberg and
Huszar. /ntern. Rev. Immunol. 13 65-93 (1995).

"Single-chain Fv" or "sFv" antibody fragments comprise the V; and V|, domains of antibody. wherein
these domains are present in a single polypeptide chain. Preferably, the Fv polypeptide further comprises a

polypeptide linker between the Vyy 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).
The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which

fragments comprise a heavy-chain variable domain (V) connected to a light-chain variable domain (Vp) in
the same polypeptide chain (VY - V1). By using a linker that is too short to allow pairing between the two

domains on the same chain. the domains are forced to pair with the complementary domains of another chain
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and create two antigen-binding sites. Diabodies are described more thily in. for example, EP 404.097. WO
93/11161: and Hollinger et al.. Proc. Natl. Acad. Sci. USA. 90:6444-6448 (1993).

The word "label" when used herein refers to a detectable compound or composition which is
conjugated directly or indirectly to the compound. ¢.g., antibody or polypeptide. so as to generate a "labelled”
compound. The label may be detectable by itself (c.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.

By "solid phase" is meant a non-aqueous matrix to which the compound of the present invention can
adhere. Examples of solid phases encompassed herein include those tormed 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 1s a purification column (c.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.

The term "immune related disease” means a disease in which a component of the immune system of a
mammal causcs. mediates or otherwise contributes to a morbidity in the mammal. Also included are diseases
in which sumulation or intervention of the immune response has an ameliorative effect on progression of the
diseasc.  Included within this term are immune-mediated inflammatory diseases. non-immune-mediated
inflammatory diseases. infectious diseases. immunodeficiency discases. neoplasia. crc.

The term "T cell mediated” disease means a disease in which T cells directly or indirectly mediate or
otherwise contribute to a morbidity in a mammal. The T cell mediated disease may be associated with cell
mediated effects, lymphokine mediated effects. czc., and even effects associated with B cells if the B cells are
stimulated. for examplc, by the lymphokines secreted by T cells. _

Examples of immune-related and inflammatory diseases. some of which are immune or T cell
mediated. which can be treated according to the invention include systemic lupus ervthematosis. rheumatoid
arthritis. juvenile chronic arthritis. spondyloarthropathies. systemic sclerosis (scleroderma). idiopathic
inflammatory myopathies (dermatomyositis. polymyositis). Sjogren's syndrome. systemic vasculitis,
sarcotdosis. autoimmune hemolytic anemia (immune pancytopenia. paroxysmal nocturnal hemoglobinuna),
autoimmune thrombocytopenia (idiopathic thrombocytopenic purpura. immune-mediated thrombocytopenia),
thyroidius (Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis. atrophic thyroiditis),
diabetes mellitus. immune-mediated renal disease (glomerulonephritis. tubulointerstitial nephritis),
demyelinating diseases of the central and peripheral nervous systems such as multiple sclerosis, idiopathic
demyelinating polyneuropathy or Guillain-Barré syndrome, and chronic inflammatory demyelinating
polyneuropathy, hepatobiliary diseases such as infectious hepatitis (hepatitis A, B, C, D, E and other non-
hepatotropic viruses), autoimmune chronic active hepatitis, primary biliary cirrhosis, granulomatous hepatitis.
and sclerosing cholangitis, inflammatory bowel disease (ulcerative colitis: Crohn's disease), gluten-sensitive
enteropathy, and Whipple's disease. autoimmune or immune-mediated skin diseases including bullous skin
diseases, erythema multiforme and contact dermatitis, psoriasis, allergic diseases such as asthma, allergic
rhinitis, atopic dermatitis. food hypersensitivity and urticaria, immunologic diseases of the lung such as
eosinophilic pneumonias, idiopathic pulmonary fibrosis and hypersensitivity pneumonitis, transplantation

associated diseases including graft rejection and graft -versus-host-disease. Infectious diseases including viral

26

SUBSTITUTE SHEET (RULE 26)



N

20

t9
(%,

30

35

40

WO 00/53758 PCT/US00/05841

diseases such as AIDS (HIV infection). hepatitis A. B, C, D. and E. herpes. cic.. bacterial infections. fungal
infections. protozoal infections and parasitic infections.

"Treatment" is an intervention performed with the intention of preventing the development or altering
the pathology of a disorder. Accordingly, "treatment” refers to both therapeutic treatment and prophylactic or
preventative measures. Those in need of treatment include those already with the disorder as well as those in
which the disorder is to be prevented. In treatment of an immune related disease. a therapeutic agent may
directly decrease or increase the magnitude of response of a component of the immune response, or render the
disease more susceptible to treatment by other therapeutic agents, c.g., antibiotics. antifungals, anti-
inflammatory agents. chemotherapeutics. etc.

The term "effective amount" is at least the minimum concentration or amount of a PRO polypeptide
and/or agonist/antagonist which causes. induces or results in either a detectable improvement in a component
of the immune response in mammals as measured in an in vitro assay. For example, an increase or decrease in
the proliferation of T-cells and/or vascular permeability as measured in Examples provided herein.
Furthermore. a "therapeutically effective amount" is the minimum concentration or amount of a PRO
polypeptide and/or agonisvantagonist which would be effective in at lcast attenuating a pathology (increasing
or decrcasing as the case may be) a component of the immune response in mammals. the resuits of which
effects a treatment as defined in the previous paragraph.

"Chronic" administration refers to administration of the agent(s) in a continuous mode as opposed to
an acute mode. SO as to maintain the initial therapeutic effect (activity) for an extended period of time.
“Intermittent” administration is treatment that is not consecutively done without interruption. but rather is
cyclic in narture.

The “"pathology” of an immune related disease includes all phenomena that compromise the well-
being of the patient. This includes. without limitation, abnormal or uncontrollable cell growth. antibody
production. auto-antibody production. complement production and activation, interference with the normal
functioning of neighboring cells. release of cytokines or other secretory products at abnormal levels.
suppression or aggravation oi any inflammatorv or immunological response. infiltration of inflammatory cells
(neutrophilic. eosinophilic. monocytic. lymphocytic) into tissue spaces. etc.

"Mammal” for purposes of treatment refers to any animal classified as a mammal. including humans.
domestic and farm animals. and zoo. sports, or pet animals, such as dogs, horses. cattle. pigs, apes. hamsters,
ferrets, cats, etc. Preferably, the mammal is human.

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

"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 camrier 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
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sorbitol: salt-forming counterions such as sodium; andor nonionic surfactants such as TWEEN™,
polyethylene glycol (PEG), and PLURONICS™,

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 10 include radioactive isotopes (e.g., I'"'. I'?%, Y*
and Re'®), chemotherapeutic agents, and toxins such as enzymatically active toxins of bactenal. fungal, plant
or animal origin, or fragments thereof.

A "chemotherapeutic agent” is a chemical compound useful in the trearment of cancer. Examples of
chemotherapeutic agents include adriamycin. doxorubicin. epirubicin. 5-fluorouracil, cytosine arabinoside
("Ara-C"), cyclophosphamide. thiotepa. busulfan. cytoxin. taxoids. e.g.. paclitaxel (Taxol. Bristol-Myers
Squibb Oncology, Princeton. NJ). and doxetaxel (Taxotere. Rhone-Poulenc Rorer, Antony. France), toxotere.
methotrexate. cisplatin, melphalan. vinblastine, bleomycin. etoposide. ifosfamide. mitomycin C. mitoxantrone.
vincristine.  vinorelbine. carboplatin. teniposide. daunomycin. carminomycin. aminopterin. dactinomycin,
mitomycins, esperamicins (see U.S. Pat. No. 4.675,187), melphalan and other related nitrogen mustards. Also
included in this definition are hormonal agents that act to regulate or inhibit hormone action on tumors such as
tamoxitfen and onapristone.

A "growth inhibitory agent” when used herein refers to a compound or composition which inhibits
growth of a cell. especially cancer ccll overexpressing any of the genes identified herein. either in vitro or in
vivo. Thus. the growth inhibitory agent is one which significantly reduces the percentage of cells
overexpressing such genes in S phase. Examples of growth inhibitory agents include agents that block cell
cycle progression (at a place other than S phase). such as agents that induce G1 arrest and M-phase arrest.
Classical M-phase blockers include the vincas (vincristine and vinblastine), taxol, and topo II inhibitors such as
doxorubicin. epirubicin. daunorubicin. etoposide. and bleomycin. Those agents that arrest G1 also spill over
into S-phase arrest. for example, DNA alkylating agents such as tamoxifen, prednisone. dacarbazine.
mechlorethamine. cisplatin. methotrexate. S-fluorouracil. and ara-C. Further information can be found in The
Moleculur Basis of Cancer. Mendelsohn and Israel. eds., Chapter 1. entitled "Cell cycle regulation. oncogens.
and antineoplastic drugs" by Murakami ¢t /. (WB Saunders: Philadelphia. 1995). especially p. 13.

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 luteinizing hormone (LH); hepatic growth factor: fibroblast growth
factor: prolactin; placental lactogen: tumor necrosis factor-a and -f; mullerian-inhibiting substance: mouse
gonadotropin-associated peptide: inhibin: activin; vascular endothelial growth factor; integrin; thrombopoietin
(TPO); nerve growth factors such as NGF-f; platelet-growth factor; transforming growth factors (TGFs) such
as TGF-a and TGF- B; insulin-like growth factor-I and -II: erythropoietin (EPO); osteoinductive factors;
interferons such as interferon- a, -f, 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 IL-
1, IL-1a, IL-2, IL-3, IL4, IL-S, IL-6, IL-7, IL-8, IL-9, IL-11, IL-12; a tumor necrosis factor such as TNF-a or
TNF-B; and other polypeptide factors including LIF and kit ligand (KL). As used herein. the term cytokine
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includes proteins from natral sources or from recombinant cell culture and biologically active equivalents of
the native sequence cytokines.

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO
polypeptide fused to a "tag polypeptide". "The tag polypeptide has enough residues to provide an epitope'
agatnst which an antibody can be made. yet is short enough such that it does not interfere with activity of the
polypeptide to which it is fused. The tag polypeptide preferably also is fairly unique so that the 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).

"Active" or "activity" in the context of variants of the PRO polypeptide refers to form(s) of proteins of
the invention which retain the biologic and/or the ability to induce the production of an antibody against an
antigenic epitope possessed by the PRO polypeptide. More specifically, "biological activity" refers to a
biological function (either inhibitory or stimulatory) caused by a native sequence or naturally-occurring PRO
polypepude. Even more specifically, "biological activity" in the context of an antibody or another molecule
that can be identified by the screening assays disclosed herein (¢.¢.. an organic or inorganic small molecule.
peptide. cic.) can be the ability of such molecules to induce or inhibit infiltration of inflammatory cells into a
tissue. to sumulate or inhibit T-cell proliferation or activation. to stimulate or inhibit cytokine release by cells
or to increase or decrease vascular permeability. Another specific biological activity is the increased vascular
permeability or the inhibition thereof.

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 sequence PRO polypeptide disclosed herein. In
a similar manner. the term "agonist” is used in the broadest sense and includes any molecule that mimics or
amplifies a biological activity of a native sequence PRO polypeptide disclosed herein. Suitable agonist or
antagonist molecules specifically include agonist or antagonist antibodies or antibody fragments. fragments or
amino acid sequence variants of native PRO polypeptides. peptides. small organic molecules. ¢tc. Methods for
identifving agonists or antagonists of a PRO polypeptide mayv comprise contacting a PRO polypeptide with a
candidate agonist or antagonist molecule and measuring a detectable change in one or more biological
activities normally associated with the same.

A "small molecule” is defined herein to have a molecular weight below about 600 daltons. and is
generally an organic compound.

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

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
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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.
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/*
*/

Table 1 (cont’)

#include <stdio.h>
#include <crype.h>

#define MAXIMP 16 /* max jumps in a diag */
#define MAXGAP 24 /* don't continue (o penalize gaps larger than this */
#define JMPS 1024 /* max jmps in an path */
#define MX 4 /* save it there's at least MX-1 bases since last jmp */
#define DMAT 3 /* value ot matching bases */
#define DMIS 0 /* penalty tor mismatched bases */
#define DINSO 8 /* penalty for a gap */
#define DINSI - l /* penalty per bhase */
#define PINSO 8 /* penalty for a gap */
#define PINSI 4 /* penalty per residue */
struct jmp {
short n[MAXIMPJ; /* size of ymp (neg for dely) */
unsigned short  x(MAXIMP): /* base no. of jmp in seq x */
} /* limits seq 10 2716 -1 */
struct diay {
int score; /* score at last ymp */
long offset: /* offset of prev block */
short 1ymp; /* current jmp index */
struct ymp )p: /* list ot jmps */
IR
struct path {
int spc; /* number ot leading spaces */
short n{JMPS]./* size of jmp (gap) */
int x[JMPS):/* loc of jmp (last elem before gap) */
}
char *ofile: /* output file name */
char *namex(2]: /* seq names: getseqs() */
char *prog. /* prog name tor err msgs */
char *seqx(2]: /* seqs: getseqs() */
int dmax: /* best diag: nwt) */
int dmax0: /* final diag */
int dna; /* set if dna: main() */
int endgaps: /* set if penalizing end gaps */
int gapx. gapy: /* total gaps in seqs */
int lenO. lenl: /* seq lens */
int ngapx, ngapy: /* total size ot gaps */
int smax. /* max score: nw() */
int *xbm: /* bitmap tor martching */
long offset; /* current otfset in jmp file */
struct  diag *dx: /* holds diagonals */
struct  path ppl2k /* holds path tor seqs */
char *calloc(). *malloc(), *index(), *strcpy();
char *getseq(). *g_calloc():
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Table 1 (cont’)

/* Needleman-Wunsch alignment program

*

* usage: progs filel file2
* where filel and tile2 are two dna or two protein sequences.

* R X »

The sequences can be in upper- or lower-case an may contain ambiguiry
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 he DNA

* Ourput is in the file "align.out”

*

* 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
¥
static _pbval{26] = {
21 < <D AT <ON'-"A'), 4. 8. 16, 32, 64.
128. 256. OxFFFFFFF. 1 < <10. 1< <11, 1< <12, 1< <13. 1< <14,
1< <5 1<<I6 I<<IT I<<I8 1<<19.1<<20. 1< <21, 1<<22.
1< <23, 1< <2 I<<2S|(I<S<CE AN < <(Q-'AYY)
}
main(ac. av)
main
int ac:
char *av(];
{
prog = av[0];
if (ac '= 3) {
fprintf(stderr. “usage: %s filel file2\n", prog):
fprintt(stderr. “where file!l and file2 are two dna or two protein sequences.\n"):
fprintt(stderr."The sequences can be in upper- or lower-case\n"):
fprintf(stderr. "Any lines beginning with ":" or * <" are ignored\n”):
fprintfistderr. "Output 1s in the file \"align.oun\"'n");
exit(1);
}
namex{0) = av([l]:
namex{1] = av(2];
seqx[0) = getseq(namex([0]. &len0):
seqxfl] = getseqnamex(!]. &lenl):
xbm = (dna)? dbval : pbval;
endgaps = 0: /* 1 to penalize endgaps */
ofile = "align.out”; /* output file */
nw(); /* fill 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’)
/* 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 preter mismatches to any gap, prefer
* a new gap (o extending an ongoing gap. and preter a gap in seqx
*to0 agapinseqy.

*/
nw() nw
{
char *px. *py: /* segs and ptrs */
int *ndely, *dely: /* keep track ot dely */
int ndelx. delx: /* Xeep track of delx */
int *tmp: /* for swapping row(. row! */
int mis; /* score for each type */
int insO, ins!: /* insertion penalties */
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_calloct "to get diags”. len0 +lenl + 1. sizeof(struct diag)):

ndely = cint *)g_calloc("to get ndely”. lenl + 1. sizeof(int)):
dely = (int *)g_calloct "to get dely”. lenl +1, sizeof(int)):
col0 = (int *)g_calloc("to get col0”. lenl +1. sizeof(int)):
coll = (int *)g_calloc("to get coll”. lenl + 1, sizeof(int)):
insO = (dna)? DINSO : PINSO:
insl = (dna)? DINSI : PINSI:
smax = -10000:
if (endgaps) {
for (colO(0] = dely(0] = -ins0. yy = {:yy < = lenl; yy+ +) {
colO[yy] = dely(yy] = colO[yy-1] - insi;
ndelyfyy] = vy:
col0[0] = 0: /* Waterman Bull Math Biol 84 */
}
else
for (yy = L. vy <=lenl; yy++)

dely(vy] = -ins0:

/* fill in match matrix

¢/

for (px = seqx{Q], xx = 1: xx <= len0: px+ +, xx+ +) {
/* nitialize tirst entry in col

*/
if (endgaps) {
if(xx == 1)
coll(0} = delx = -(insO+insl);
else
col1{0] = delx = colO[0) - insl;
ndelx = xx:
}
else {
coll[0]) = O:
delx = -ins0;
ndelx = 0O;
}
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Table 1 (cont’)

for (py = seqx{l], yy = l:yy <=lenl: py++. yy++){
mis = colO(yy-1];
if (dna)

else

mis + = (xbm[*px-'A')&xbm{*py-'A'])? DMAT : DMIS:

mis += _day[(*px-'A"')[*py-'A'):

/* update penalty for del in x seq:
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps

*/

if (endgaps | | ndely(yy] < MAXGAP) {

if (colO[yy] - insO > = dely[yy]) {
dely(yy] = colO[yy] - (insO+insl);

ndely(yy] = 1.

} else §
dely(yy| -= insl:
ndely(yy]+ +:

}

} else {

}

if (colOfyy] - (nsO+insiy > = delv{yy)) {
dely(yy| = colOlyy{ - (insU+1nsl):
ndely(yy] = I:

} else
ndelylyy] + +:

/* update penalty tor del in y seq:
* tavor new del over ongong del

*/

if (endgaps || ndelx < MAXGAP) {

if (coll{yy-1] - insO > = delx) {
delx = coll[yy-1] - (insO+insl):

ndelx = |;
} else {
delx -= nsl:
ndelx + +:
}
} else
if (colllyy-1] - tinsO+insl) > = delx) {
delx = coll{yy-1] - (1nsO +insl);
ndelx = |;
} else
ndelx + +:
}

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

*/
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Table 1 (cont’)
id = xx -yy + lenl - |;
o IW
if (mis > = delx && mis > = dely(yy))
coll(yy] = mis:
else if (delx > = dely[yy}) {
coll{yy] = delx:
ij = dx[id].ijmp:
if (dx(id].jp.n|0] && ('dna || (ndelx > = MAXIMP
&& xx > dx[id].jp.x[1j]+MX) || mis > dx[id].score +DINS0)) {
dx{id}.ijmp + +:
if (++1) >= MAXIMP) {
writejmps(id):
1j = dx{id}.ymp = O:
dx(id].offset = offset:
offset + = sizeof(struct jmp) + sizeof(offset):
}
}
dx(id]).jp.n[1j] = ndelx:
dxfid).jp.x[1j] = xx:
dx{id].score = delx:
}
else {
cotlfyy] = dely(yy]:
y = dxfid].iymp:
if (dx(1d].jp.n(0] && (!dna || (ndelylyy] > = MAXIJMP
&& xx > dx[id].jp.x[}j) +MX) || mis > dx|id].score+DINSO)) {
dx(id].ijmp + +:
if (++1 >= MAXIMP) {
writejmps(id):
1j = dx[id].ijjmp = O:
dx(id].offsct = offset:
offset + = sizeof(struct ymp) + sizeof(offset):
}
}
dxlid].jp.n{1j] = -ndely(yy):
dx{id].jp.x(1j] = xx:
dx[id].score = dely[yy];

1
if (xx == len0 && vy < lenl) {
/* last col
x/
if (endgaps)
coll{yy] -= insO+insl*(lenl-yy):
if (coll[yy] > smax) {
smax = coll(yy];
dmax = id;
}
}

if (endgaps && xx < len0)

coll[yy-1] -= insO+ins| *(len0-xx);
if (coll{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);
(void) free((char *)coll);

nw.c
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Table 1 (cont’)
/t
*x
* 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()
* dumpblock() -- 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 vlen; /* set output line length */
FILE “tx: /* output tile */
print()
print
{
int Ix. ly, firstgap. lastgap: /* overlap */

if ((fx = topen(ofile. "w")) == 0) {
fprintf(stderr.” %s: can't write %s\n". prog. ofile):
cleanup(l):

fprintf(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:

ly = lenl:

tirstgap = lastgap = O:

if (dmax < leni - 1) { /* leading gap n x */
ppl0}.spc = tirstgap = lenl - dmax - |;
ly -= pp(0].spc:

else if (dmax > lenl - 1) { /* leading gap iny */
ppll).spc = firstgap = dmax - (lenl - 1):
Ix -= ppl(1].spc:

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

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

}

getmat(ix, ly. firstgap, lastgap);

pr_align():
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/*

Table 1 (cont’)

* trace back the best path. count matches

*/
static

getmat(ix. ly. firstgap. lastgap)

int Ix, ly: /* "core” (minus endgaps) */
int firstgap, lastgap:

int nm. i0, il. siz0. sizl:

char outx{32});

double pet.

register n0, nl;

register char *p0, *pl:

/* get total matches. score

*/

10 =il = siz0 = sizl = 0
p0 = seqx|O0] + pp[l).spc:
pl = seqgx[l] + pp{0].spc:
n0 = pp(ll.spc + I:

nl = pp(0].spc + 1:

nm = 0:
while ( *p0 && *pl ) {
if (siz0) {
pl++:
nl++:
5120--;
}
else if (sizl) {
pO+ +:
n0++;
sizl--;
}
else {
if (xbm{*p0-'A*]&xbm[*pl-'A’])
nm+ +;
if (n0+ + == pp{0}.x(i0])
siz0 = pp[0).n[i0+ +|:
if (nl ++ == pp[1}.x[il])
sizl = ppli).alil ++]:
po++:
pl++:
}
}

/* pct homology:
* if penalizing endgaps. base is the shorter seq
* else. knock off overhangs and take shorter core
*/
if (endgaps)
Ix = (len0 < lenl)? lenO : lenl;
else
Ix =(Ix < ly)? Ix : ly:
pct = 100.*(double)nm/(double)lx:
fprinef(fx, "\n");

fprintf(fx, " < %d match%s in an overlap of %d: %.2f percent similarity\n",

om, (nm == 1)? "7 : "es", Ix, pct);
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Table 1 (cont”)
tprintf(fx. " < gaps in first sequence: %d", gapx);
if (gapx) {
(void) sprintf(outx. " (%d %s%s)",
ngapx, (dna)? "base":"residue”. (ngapx == 1)? "":"s")
fprintf(fx." %s". outx):

fprintf(fx. ". gaps in second sequence: %d". gapy):

if (gapy) {
(void) sprinttf(outx. " (%d %s%s)".
ngapy. (dna)? "base":"residue". (ngapy == 1)? "":"s");
fprintf(fx." %s". outx);
}
if (dna)
- fprintf(fx.

...getmat

"\n<score: %d (match = %d. mismatch = %d. gap penalty = %d + %d per base)\n”.

smax, DMAT. DMIS. DINSO, DINS1);

else
fprintf(fx.
"\n<score: %d (Dayhotf PAM 250 matrix. gap penalty = %d + %d per residue)\n”.
smax. PINSO. PINSI);
if (endgaps)
fprinttifx.
" <endgaps penalized. lett endgap: %d s %s. right endgap: 6d %s%s\n".
firstgap. (dna)? "base” : "residue”. (firstgap == 1)? "7 : "s",
lastgap, (dna)? "base” : “residue”. (lastgap == 1)? "" : "s");
else
fprintt(fx. " <endgaps not penalized\n™):
}
static nm: /* matches in core -- for checking */
static Imax: /* lengths of stripped tile names */
static ji2}; /* jmp index for a path */
static nc(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 out(2]{P_LINE}: /* output line */
static char star(P_LINE]: * set by stars() */
/t
* print alignment of described in struct path pp(]
*/
static
pr_align()
{
int nn; /* char count */
int more:
register i

for(i= 0.lmax = 0:1 < 2:i++){
nn = stripname(namex(i]);
if (nn > Imax)
Imax = nn:

nc(i] = I;

nifi} = 1;

sizfi] = ij{i] = 0;
pslil = seqx(il:
poli] = out[i];
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Table | (cont’)

for (nn = nm = 0. more = |: more: ) { ...pr_align
for(1=more =0:1 < 2:i++){
/‘
* do we have more of this sequence?
*/
if ("*ps(i])
continue:
more+ +:
if (ppli].spc) { /* leading space */
*polij++ =" "
pp(i].spe--:
}
else if (siz(i]) { /*ina gap */
*polil+ + ="
siz(i]--:
}
else { /* we're putting a seq element
*/
*poli] = *ps(i]:
if (islower(*ps{i}))
*ps{i] = toupper(*ps|i}):
po[t)+ +:
pslij+ +:
/‘
* are we at next gap for this seq?
*/
if (nili] == pplil.x{ijfill) {
/t
* we need to merge all gaps
* at this location
*/
sizfi] = pplil.nfij{i]+ +]:
while (ni(i] == pp{i].x[ij[i]])
sizfi] += pplil.n{ij{i]+ +1:
}
mij+ +:
}
}
if (++nn == olen || !more && nn) {
dumpblock():
for(i=0:1<2i++)
poli) = outfi]:
nn = 0:
}
}
}
/‘
* dump a block of lines, including numbers. stars: pr_align()
*/
static
dumpblock() dumpblock
{

register i;

for(i=0:1<2i++)
*pofi}-- = "\0';
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Table 1 (cont’)

(void) putc('\n', fx);
for(i=0:1i<2:i++){

if (*out(i) && (*outfi) '="" || *(poli]) '=" ")) {
if(i==0)
nums(i):
if (i == 0 && *out[1])
stars():
putline(i):

if 1 == 0 && *out(l})
fprintf(fx. star);
if(i==1)
nums(i);

}
}
/t
* put out a number line: dumpblock()
*/
static
nums(ix)
int ix: /* index 1n out{] holding seq line */
{
char nline{P_LINE]:
register i J;
register char *pn. *px. *py:
for (pn = nline. i = 0: i < Imax+P_SPC. i+ +. pn++)
*pn ="' ";
for (i = nclix], py = out[ix]: *py; py+ +. pn+ +) {
if(*py =="" || *py == ")
*pn =" ",
else {
if(i%10 ==0[]| (i == | && ncfix] '= 1)) {
J=0G <0
for (px = pn:j:j/= 10. px--)
*px = j%10 + '0":
if (1 < 0)
px = -
}
else .
*pn = '
i++
}
}
*pn = '\0";
ncfix] = i1:
for (pn = nline: *pn; pn+ +)
(void) putc(*pn, fx):
(void) putc('\n’, fx);
}
I.
* put out a line (name. (num]. seq, [num}): dumpblock()
*/
static
putline(ix)
int ix;
{
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Table 1 (cont’)
int i;
register char *px:
for (px = namex{ix]. i = 0: *px && *px '= "":px++.i++)

(void) putc(*px. fx);
for (: 1 < Imax+P_SPC: i+ +)
(void) putc(’ ". fx):

/* these count from 1:
* nif] is current element (from 1)
* nc(] is number at start of current line

*/

for (pi = outfix}; *px: px+ +)
(void) putc(*px&0x7F, fx):
(void) putc('\n', fx):

}
/‘
* put a linc of stars (seqs always 1n out(0]. out(![): dumpblock()
*/
static
stars()
stars
{
int I
register char *p0. *pl. cx. *px:
if (!*out|0] || (*outf0) == "" && *(po[0]) == ") ||
Tout(1] || (*out(l] == """ && *(po[l]) == "))
return:
pX = star:
for (i = Imax+P_SPC: i: i--)
x++ ="
for (p0 = out[0], pl = out[1]: *p0 && *pl: p0++. pl ++) {
if (isalpha(*p0) && isalpha(*p1)) §
if (xbm{*p0-'A"|&xbm|*pl-'A"]) {
cx = '*"
nm+ +;
else if (!dna && _day(*p0-'A’][*pl-'A’'] > 0)
cx =".";
else
cx=""
}
else
cx ="";
*Px++ = cx;
}
*ox++ ="\n';
*px = "\0":
}
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Table 1 (cont’)

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

char *pn. /* file name (may be path) */
{

register char *px, *py:

py =0

for (px = pn: *px: px++)

if (*px =="/")
py =px + I
if (py)-

(void) strcpy(pn. py):
return(strien(pn));
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Table 1 (cont’)
/t
* cleanup() -- cleanup any tmp file
* getseq() -- read in seq. set dna. len. maxlen
* g_calloc() -- calloc() with error checkin
* readjmps() -- get the good jmps. trom tmp tile 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 tile for jmps */
FILE *f];
int cleanup(); /* cleanup tmp file */

long Iseek();

{!

* remove any tmp file if we blow

*/

cleanup(1) cleanup
int t

{
if (f))

(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: /* seq len */

{
char line(1024]. *pseq:
register char *pPX. *py:
int natgc. tlen:
FILE *fp:

if ((fp = topen(file."r")) == 0) {
fprintf(stderr.” %s: can't read %s\n". prog. file):
exit(1);
}
tlen = natgc = 0:
while (fgets(line. 1024, fp)) {
if (*line == "' || *lipe == '<"' || *line == '>")
continue:
for (px = line: *px != "\n'; px+ +)
if (isupper(*px) || islower(*px))
tlen+ +:

if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprintf(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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Table 1 (cont”

...getseq
py = pseq + 4:
*len = tlen:
rewind(fp):
while (fgets(line. 1024. fp)) {
if (*line == "' || *line == "<' || *line == '>")
continue:
for (px = line: *px != "\n": px+ +) {
if (isupper(*px))
*py++ = *px:
else if (islower(*px))
*py++ = toupper(*px);
if (index("ATGCU" . *(py-1)))
natgc + +:
}
}
*oy++ = "\0":
*py = "0
(void) fclose(fp):
dna = natgc > (tlen/3):
return(pseq+4):
}
char b
g_callocimsg. nx. sz g calloc
char *msg: /* program. calling routine */
int nx. sz: /* number and size of elements */
{
char *px. *calloc();
if ((px = calloc((unsigned)nx. (unsigned)sz)) == 0) {
if (*msg) {
fprintf(stderr. " %s: g_callocO) failed %s (n=%d. sz=%d)\n", prog. msg. nx. sz):
exit(1);
}
}
return(px):
}
/‘
* get final jmps trom dx(] or tmp file. set pp{]. reset dmax: main()
*/
readjmps() readjmps
{
int fd = -1:
int siz, 10, il;

register i, j. xx;

if () {
(void) fclose(f)):
if ((fd = open(jname. O_RDONLY. 0)) < 0) {
fprintf(stderr. “%s: can't open() %s\n". prog. jname):

cleanup(1):
}
}
for (i = 10 =il = 0, dmax0 = dmax. xx = len0; ; i+ +) {
while (1) {

for (j = dx{dmax].ijmp; j > = 0 && dx[{dmax].jp.x[j] > = xx: j--)

’
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Table 1 (cont’)
...readjmps
if § < 0 && dx{dmax|.offset && fj) {
(void) Iseek(td. dx[dmax}.offset. 0);
(veid) read(fd. (char *)&dx{dmax).jp. sizeof(struct jmp)):
(void) read(fd, (char *)&dx|{dmax].offset. sizeof(dx{dmax]}.otfset)).
dx[dmax].ijmp = MAXIMP-1;
}
else
break:
}
if i >=JMPS) {
fprintf(stderr. " %s: too many gaps in alignmentin”. prog):
cleanup(1):
}
ifG>=0){
siz = dx[{dmax].jp.n(j):
xx = dx[dmax].jp.x(j};
dmax + = siz;

if (siz < 0) { /* gap in second seq */
ppl1]).n(il]) = -siz:
XX + = siz:
/*id = xx - yy + lenl - |
*/
ppli).x{il] = xx - dmax + lenl - |:
gapy + +:
ngapy -= siz:

/* ignore MAXGAP when doing endgaps */

siz = (-siz < MAXGAP || c¢ndgaps)? -siz : MAXGAP:
i+ +;
}
else if (siz > 0) { /* gap in first seq */
ppl01.n(10} = siz:
ppl0].x[i0]) = xx:
gapx+ +:
ngapx + = siz:

/* ignore MAXGAP when doing endgaps */

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

0+ +:
}
}
else
break:
}
/* reverse the order of jmps
*/

for (j =0.i0--;) < i0: j++.i0--) {

i = ppl0).n(j): pplO).n[j] = pp(0].nf{i0}; pp(0].n(i0] = i
) i = pp[0).x[j): ppl0).x[j} = pp[0].x[i0}; pp(0]}.x[i0] = i:
for G =0, il ) < il:j++.il-) {

i = ppill.n{j}: pplil.nfj} = pp{1).nfil): pp(1]).n[il] = i:

i = pp{1].x[j}; ppl1).x0} = ppli1).x[il]; pp(1]}.x[il] = i

}
if (fd > =0)
(void) close(fd);
if (f) {
(vaid) unlink(jname);
=0
offset = 0;
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Table 1 (cont’)

/l
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix) writejmps
int 1X:
{
char *mktemp():
if (1)) {
if (mktemp(jname) < 0) {
fprintf(stderr. " %s: can't mktemp() %s\n". prog, jname):
cleanup(l):
}
" if ((fj = fopen(jname. "w")) == 0) {
fprintf(stderr. " %s: can't write %s\n". prog. jname):
exit(1):
}
}
(void) fwrite((char )&dx[ix].jp. sizeof(struct jmp), I, f]);
(void) fwritettchar “)&dx{ix].offset. sizeof(dx{ix].offsen). 1. £));
}
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Table 2
PRO XXXXXXXXXXXXXXX (Length = 15 amino acids)
Comparison Protein XXXXXYYYYYYY (Length = 12 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 PRO polypeptide) =

5 divided by 15 = 33.3%
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Table 3

PRO XXXXXXXXXX (Length = 10 amino acids)
Comparison Protein XXXXXYYYYYYZZYZ (Length = |5 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 ot amino acid residues ot the PRO polypepude) =

S divided by 10 = 50%
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Table 4
PRO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides)
Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides)

% nucleic acid sequence identity =

(the number of identically matching nucleoudes between the two nucleic acid sequences as determined by ALIGN-2)

divided by (the total number of nucleoudes ot the PRO-DNA nucleic acid sequence) =

6 divided by 14 = 42.9%
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Table 5

PRO-DNA NNNNNNNNNNNN (Length = 12 nucleotides)
Comparison DNA NNNNLLLVV (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 ot nucleotides ot the PRO-DNA nucleic acid sequence) =

4 divided by 12 = 33.3%
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11 Compositions and Methods of the Invention

1. Preparation of the PRO polypeptides of the invention

The present invention provides newly identified and isolated nucleotide sequences encoding the
polypeptides in the present application as PRO polypeptides. In particular, cDNAs encoding various PRO
polypeptides have been identified and isolated. as disclosed in further detail in the Examples below. It is noted
that proteins produced in separete expression rounds may be given different PRO numbers but the UNQ
number is unique for any given DNA and the encoded protein. and will not be changed. However, for the sake
of simplicity, in the present specification the protein encoded by the full length native nucleic acid molecules
disclosed herein as well as all further native homologues and variants included in the foregoing definition of
PRO. will be referred to as "PRO/number" or even "PRO". rcgardless of their origin or mode of preparation.

In particular, cDNA encoding a PRO200, PRO204, PRO212, PRO216, PR0O226. PRO240, PRO235,
PRO245. PRO172. PRO273. PRO272, PRO332. PROS26, PRO701. PRO361. PRO362, PRO363. PRO364,
PRO356. PROS531. PROS33, PRO1083, PRO86S. PRO770. PRO769, PRO788. PRO1114, PRO1007,
PRO1184. PRO1031. PRO1346. PRO1155. PRO1250. PRO1312. PRO1192, PRO1246. PRO1283. PRO1195,
PRO1343. PRO1418. PROI1387. PRO1410. PRO1917. PRO1868. PRO205. PRO21. PRO269. PRO344.
PRO333. PRO381., PRO720. PRO866. PRO840. PR0O982. PRO836. PROI159, PRO1358. PRO1325.
PRO1338. PRO1434. PRO4333. PRO4302. PRO4430 and PROS5727 polypeptide (corresponding 1o UNQ174.
UNQI178. UNQI186. UNQI90, UNQ200. UNQ214, UNQ209. UNQ219. UNQI46. UNQ240. UNQ239,
UNQ293. UNQ330. UNQ365. UNQ316. UNQ317, UNQ318. UNQ319, UNQ313. UNQ332. UNQ334,
UNQ540. UNQ434. UNQ408. UNQ407, UNQ430, UNQS57. UNQ491, UNQ598, UNQS516. UNQ70I.
UNQS585. UNQ633. UNQ678. UNQ606. UNQ630. UNQ653, UNQ608, UNQ698, UNQ732. UNQ722,
UNQ728, UNQ900. UNQ859, UNQI179, UNQ21, UNQ236. UNQ303, UNQ294, UNQ322. UNQ388,
UNQ435. UNQ433, UNQ483, UNQS45. UNQS589. UNQ707. UNQ685, UNQ693, UNQ739, UNQI88S,
UNQI1866. UNQ1947 and UNQ2448. respectively) has been identified and isolated. as disclosed in further
detail in the Examples below.

In even greater parucularity. the present specification describes the cDNAs DNA29101-1276.
DNA30871-1157. DNA30942-1134. DNA33087-1158. DNA33460-1166. DNA34387-1138, DNA35558-
1167, DNA35638-1141, DNA35916-1161, DNA39523-1192, DNA40620-1183, DNA40982-1235,
DNA44184-1319, DNA44205-1285. DNA45410-1250, DNA45416-1251, DNA45419-1252, DNA47365-
1206. DNA47470-1130. DNA48314-1320. DNA49435-1219, DNAS0921-1458, DNAS53974-1401,
DNAS54228-1366, DNAS54231-1366, DNAS56405-1357, DNAS7033-1403, DNAS7690-1374, DNAS59220-
1514, DNAS9294-1381. DNAS9776-1600, DNAS9849-1504, DNAG60775-1532, DNAG61873-1574,
DNA62814-1521. DNAG64885-1529. DNA65404-1551, DNA65412-1523, DNA66675-1587, DNA68864-
1629, DNA68872-1620, DNA68874-1622, DNA76400-2528, DNA77624-2515, DNA30868-1156,
DNA36638-1056, DNA38260-1180, DNA40592-1242. DNA41374-1312, DNA44194-1317, DNAS53517-
1366, DNAS53971-1359, DNAS3987-1438, DNAS57700-1408, DNAS59620-1463, DNA60627-1508,
DNA64890-1612, DNA66659-1593, DNA66667-1596, DNA68818-2536, DNA84210-2576, DNA92218-
2554, DNA96878-2626, DNA98853-1739 which encode native sequence PRO200, PRO204, PRO212,
PRO216, PRO226, PRO240, PRO235, PRO245, PRO172, PRO273, PRO272, PRO332, PRO526, PRO701,
PRO361, PRO362, PRO363, PRO364, PRO356, PROS31, PROS33, PRO1083, PRO865, PRO770, PRO769,
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PRO788, PRO1114. PRO1007. PRO1184. PRO1031. PRO1346. PRO1155. PRO1250. PRO1312. PRO1192,
PROI1246. PRO1283, PRO1195. PRO1343, PRO1418, PRO1387, PRO1410. PRO1917, PRO1868. PRO20S,
PRO21, PRO269, PRO344, PRO333, PRO381, PRO720, PRO866, PRO840, PRO982, PRO836, PRO1159,
PRO1358, PRO1325, PRO1338. PRO1434, PRO4333. PRO4302. PRO443O and PROS727 polypeptides,
respectively.

As disclosed in the Examples below. various cDNA clones have been deposited with the ATCC. The
actual nucleotide sequence of those clones can readily be determined by the skilled artisan by sequencing of the
deposited clone using routine methods in the art. It is understood that the sequence of the deposit contains the
correct scquence in the event of a discrepancy between the deposited sequence and those disclosed herein. The
predicted amino acid sequence can be determined from the nucleotide sequence using routine skill. For the
PRO polypeptides and encoding nucleic acids described herein, Applicants have identified what is believed to
be the reading frame best identifiable with the sequence information available at the time.

B. PRO Polvpeptide Varnants

In addition to the full-length native sequence PRO polypeptides described herein. it is contemplated
that PRO vanants can be prepared. PRO variants can be prepared by introducing appropriate nucleotide
changes into the PRO DNA. and’or by synthesis of the desired PRO polypeptide. Those skilled in the art will
appreciate that amino acid changes may alter post-translational processes of the PRO. such as changing the
number or position of glycosylation sites or altering the membrane anchoring characteristics.

Variations in the native full-length PRO sequence or in various domains of the PRO described herein.
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 PRO that results in a change in the amino acid sequence of the
PRO as compared with the native sequence PRO. 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 PRO. 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 PRO with that of 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 ot 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.c., 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.

PRO polypeptide fragments 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 protein.
Certain fragments lack amino acid residues that are not essential for a desired biological activity of the PRO
polypeptide.

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide
fragments may be chemically synthesized. An aiternative approach involves generating PRO fragments by

enzymatic digestion. e.g., by treating the protein with an enzyme known to cleave proteins at sites defined by
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particuiar amino acid residues. or by digesting the DNA with suitable restriction enzymes and isolating the

desired fragment. Yet another suitable technique wnvolves isolating and amplifying a DNA fragment encoding

a desired polypeptide 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, PRO polypeptide

fragments share at least one biological andsor immunological activity with the native PRO polypeptide

disclosed herein.

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

substanual changes. denominated exemplary substitutions in Table 6. or as turther described below in reference

to amino acid classes. are introduced and the products screened.

Ongtnal

Residue

Ala (A)
Arg (R)
Asn (N)
Asp (D)
Cys (C)
Gln (Q)
Glu (E)
Gly (G)
His (H)
Ile (1)

Leu (L)

Lys (K)
Met (M)
Phe (F)
Pro (P)
Ser (S)
Thr (T)
Trp (W)
Tyr (Y)
Val (V)

Exemplary

Substitutions

val: leu: ile

lys; gin: asn
gln: his: lys; arg
glu

ser

asn

asp

pro; ala

asn: gln: lys; arg

leu; val: met: ala: phe:

norleucine
norleucine: ile: val:
met: ala: phe

arg; gln; asn

leu; phe; ile

leu; val: ile; ala; tyr
ala

thr

ser

tyr; phe

trp; phe; thr; ser
ile; leu; met; phe;

ala; norleucine

Table 6

Preferred

Substitutions

val
lys
gln
glu
ser
asn
asp
ala

arg

leu

ile

arg
leu
leu
ala
thr
ser

tyr
phe

leu

Substantial modifications in function or immunological identity of the invention polypeptide are

accomplished by selecting substitutions that differ significantly in their effect on maintaining (a) the structure
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of the polypeptide backbone in the area of the substirution. for example, as a sheet or helical conformation. (b)
the charge or hydrophobiciry of the molecule at the target site. or (c) the bulk of the side chain. Naturally
occurnng residues are divided into groups based on common side-chain properties:

(1) hydrophobic: norleucine. met, ala. val. leu, ile;

(2) neutral hydrophilic: cys, ser. thr;

(3) acidic: asp, glu,

(4) basic: asn, gin, his. lys, arg;

(5) residues that influence chain orientation: gly, pro: and

(6) aromatic: trp, tyr, phe.

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.

The vanations 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 ¢t al.. Nucl.
Acids Res.. 13:4331 (1986): Zoller et al.. Nucl. Acids Res.. 10:6487 (1987)]. cassette mutagenesis [Wells er al..
Gene. 34:315 (1985)]. restnction selection mutagenesis (Wells ¢ al., Philos. Trans. R. Soc. London Serd.
317:415 (1986)] or other known techniques can be performed on the cloned DNA to produce the PRO variant
vaniant DNA.

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 conformauion of the vanant [Cunningham and Wells. Scicnce. 244: 1081-1085 (1989)].
Alanine is also typically preferred because it 1s the most common amino acid. Further. it is frequently found in
both buricd and exposed positions [Creighton. The Proteins. (W.H. Freeman & Co.. N.Y.): Chothia. J. Mol.
Biol.. 150:1 (1976)]. If alanine substitution does not yield adequate amounts of vanant. an isoteric amino acid
can be used.

C. Modifications of PRO

Covalent modifications of PRO polypeptides are included within the scope of this invention. One
type of covalent modification includes reacting targeted amino acid residues of a PRO polypeptide with an
organic derivatizing agent that is capable of reacting with selected side chains or the N- or C- terminal residues
of the PRO. Derivatization with bifunctional agents is useful, for instance, for crosslinking PRO to a water-
insoluble support matrix or surface for use in the method for purifying anti-PRO antibodies. and vice-versa.
Commonly used crosslinking agents include, e.g., 1,l-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-maieimido-1,8-octane and agents such as methyl-3-[(p-azidophenyl)dithioJpropioimidate.

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
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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.

Another type of covalent modification of the PRO polypeptide included within the scope of this
invention comprises altering the native glycosylation pattern of the polypepride. "Altening the native
glycosylation pattern” is intended for purposes herein to mean deleting one or more carbohydrate moieties
found in native sequence PRO polypeptide (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 native sequence PRO. In addition. the phrase includes qualitative changes in the
glycosylation of the natuve proteins. involving a change in the natre and proportions of the various
carbohydrate moieties present.

Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino
acid sequence. The alteration may be made. for example, by the addition of. or substitution by, one or more
serine or threonine residues to the native sequence PRO (for O-linked glycosylation sites). The PRO amino
acid sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA
cncoding the PRO polypeptide at preselected bases such that codons are generated that will translate into the
desired amino acids.

Another means of increasing the number of carbohydrate moieties on the PRO polypeptide is by
chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, ¢.g.,
in WO 87.05330 published |1 September 1987, and in Aplin and Wriston. CRC Crit. Rev. Biochem.. pp. 259-
306 (1981).

Removal of carbohydratc moieties present on the PRO polypeptide may be accomplished chemically
or enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets
for glycosylation. Chemical deglycosyiation techniques are known in the art and described. for instance, by
Hakimuddin. ¢t al., Arch. Biochem. Biophvs.. 259:52 (1987) and by Edge ¢t al.. Anal. Biochem.. 118:131
(1981). Enzymatuc cleavage of carbohydrate moieues on polypeptides can be achieved by the use of a variety
of endo- and exo-glycosidases as described by Thotakura et al.. Meth. Enzvmol.. 1_38_:350_( 1987).

Another type of covalent modification of PRO comprises linking the PRO polypeptide to one of a
variety of nonproteinaceous polymers, c.g., polyethylene glycol (PEG), polypropylene glycol, or
polyoxyalkylenes. in the manner sct 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 PRO polypeptides may also be modified in a way to form a chimeric molecule comprising the
invention polypeptide fused to another. heterologous polypeptide or amino acid sequence.

In one embodiment. such a chimeric molecule comprises a fusion of the PRO with a tag polypeptide
which provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally
placed at the amino- or carboxyl- terminus of the PRO. The presence of such epitope-tagged forms of the PRO
polypeptide can be detected using an antibody against the tag polypeptide. Also, provision of the epitope tag
enables the PRO 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 12CAS [Field et al., Mol. Cell. Biol., 8:2159-2165 (1988)]; the c-myc
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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 er al.. Science, 255:192-194 (1992)]; an
a-tubulin epitope peptide [Skinner er al.. J. Biol. Chem., 266:15163-15166 (1991)]; and the T7 gene 10
protein peptide tag [Lutz-Freyermuth er al., Proc. Natl. Acad. Sci. USA. 87:6393-6397 (1990)].

In an alternative embodiment. the chimeric molecule may comprise a fusion of the PRO 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 [gG molecule.
The g fusions preterably include the substitution of a soluble (transmembrane domain deleted or inactivated)
form of an invention polypeptide in place of at least one variable region within an Ig molecule. In a
particularly preferred embodiment. the immunoglobulin fusion inciudes the hinge, CH2 and CH3, or the hinge,
CHI. CH2 and CH3 regions of an IgG1 molecule. For the production of immunoglobulin fusions see also US
Patent No. 5.428.130 issued June 27, 1995.

D. Preparation of PRO

The descripuion below relates to primarily to production of PRO by culturing cells transtormed or
transfected with a vector containing PRO nucleic acid. It is. ot course, contemplated that alternative methods.
which are well known in the art. may be employed to prepare PRO. For instance. the PRO sequence. or
portions thereot. 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): Mermificld. J. .{m. 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 the manutacturer's instructions. Various portions of the PRO may be
chemically synthesized separately and combined using chemical or enzymatic methods to produce the full-
length PRO.

1. Isolation of DNA FEncoding the PRO Polvpeptide(s)

DNA encoding the PRO may be obtamed from a cDNA library prepared from tissue believed to
possess the polypeptide mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be
conveniently obtained from a cDNA library prepared from human tissue. such as described in the Examples.
The PRO-encoding gene may also be obtained from a genomic library, oligonucleotide synthesis. or other
known synthetic procedures (e.g., automated nucleic acid synthesis).

Libraries can be screened with probes (such as antibodies to the PRO polypeptide or 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 Laboratorv Manual (New York: Cold Spring Harbor
Laboratory Press, 1989). An alternative means to isolate the gene encoding the PRO polypeptide is to use PCR
methodology [Sambrook ez al., supra; Dieffenbach et al., PCR Primer: A Laboratorv Manual (Cold Spring
Harbor Laboratory Press, 1995)]. ‘

The Examples below describe techniques for screening a cDNA library. The oligonucleotide

sequences selected as probes should be of sufficient length and sufficiently unambiguous that false positives
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are minimized. The oligonucieotide is preferably labeled such that it cén 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 **P-labeled ATP, biotinylation or enzyme labeling. Hybridization conditions. including
moderate stringency and high stringency. are provided in Sambrook ¢t al.. supra.

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

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or
genomic libranes using the deduced amino acid sequence disciosed 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

Host cells arc transtected or transtormed with expression or cloning vectors described herein for
production of the PRO polypeptides and cultured in conventional nutrient media modified as appropriate for
induciny promoters. sclecting 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 expenmentation. [n general. principles. protocols. and practical techniques for maximizing the
productivity of cell cultures can be found in Aammalian Cell Biotechnology: A Practical Approach. M.
Butler. cd. (IRL Press. 1991) and Sambrook ¢t al., supra.

Methods of transfection are known to the ordinarilv skilled arusan. for example. CaPO4 and

electroporation. Depending on the host cell used. transformation 1s performed using standard techniques
appropniate to such cells. The calcium treatment employing calcium chloride. as described in Sambrook et al..
supra. or electroporation is generally used for prokarvotes or other cells that contain substantial cell-wall
barriers. Infection with dgrobacterium tumeraciens is used for transtormation of certain plant cells. as
described by Shaw er 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 transformations have
been described in U.S. Patent No. 4.399.216. Transformations into veast are typically carried out according to
the method of Van Solingen et al., J. Bact.. 130:946 (1977) and Hsiao er 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
Enzvmology, 185:527-537 (1990) and Mansour et al.. Nature. 336:348-352 (1988).
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