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SECRETED AND TRANSMEMBRANE 
POLYPEPTIDES AND NUCLEIC ACIDS 

ENCODING THE SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to the iden 
ti?cation and isolation of novel DNA and to the recombinant 
production of novel polypeptides encoded by that DNA. 

BACKGROUND OF THE INVENTION 

[0002] Extracellular proteins play an important role in the 
formation, differentiation and maintenance of multicellular 
organisms. The fate of many individual cells, e.g., prolif 
eration, migration, differentiation, or interaction With other 
cells, is typically governed by information received from 
other cells and/or the immediate environment. This infor 
mation is often transmitted by secreted polypeptides (for 
instance, mitogenic factors, survival factors, cytotoxic fac 
tors, differentiation factors, neuropeptides, and hormones) 
Which are, in turn, received and interpreted by diverse cell 
receptors or membrane-bound proteins. These secreted 
polypeptides or signaling molecules normally pass through 
the cellular secretory pathWay to reach their site of action in 
the extracellular environment. 

[0003] Secreted proteins have various industrial applica 
tions, including pharmaceuticals, diagnostics, biosensors 
and bioreactors. Most protein drugs available at present, 
such as thrombolytic agents, interferons, interleukins, eryth 
ropoietins, colony stimulating factors, and various other 
cytokines, are secretory proteins. Their receptors, Which are 
membrane proteins, also have potential .as therapeutic or 
diagnostic agents. Efforts are being undertaken by both 
industry and academia to identify neW, native secreted 
proteins. Many efforts are focused on the screening of 
mammalian recombinant DNA libraries to identify the cod 
ing sequences for novel secreted proteins. Examples of 
screening methods and techniques are described in the 
literature [see, for example, Klein et al., Proc. Natl. Acad. 
Sci., 93:7108-7113 (1996); US. Pat. No. 5,536,637)]. 

[0004] Membrane-bound proteins and receptors can play 
an important role in the formation, differentiation and main 
tenance of multicellular organisms. The fate of many indi 
vidual cells, e.g., proliferation, migration, differentiation, or 
interaction With other cells, is typically governed by infor 
mation received from other cells and/or the immediate 
environment. This information is often transmitted by 
secreted polypeptides (for instance, mitogenic factors, sur 
vival factors, cytotoxic factors, differentiation factors, neu 
ropeptides, and honnones) Which are, in turn, received and 
interpreted by diverse cell receptors or membrane-bound 
proteins. Such membrane-bound proteins and cell receptors 
include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell 
cell interactions, and cellular adhesin molecules like selec 
tins and integrins. For instance, transduction of signals that 
regulate cell groWth and differentiation is regulated in part 
by phosphorylation of various cellular proteins. Protein 
tyrosine kinases, enZymes that catalyZe that process, can 
also act as groWth factor receptors. Examples include ?bro 
blast groWth factor receptor and nerve groWth factor recep 
tor. 

[0005] Membrane-bound proteins and receptor molecules 
have various industrial applications, including as pharma 
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ceutical and diagnostic agents. Receptor immunoadhesins, 
for instance, can be employed as therapeutic agents to block 
receptor-ligand interaction. The membrane-bound proteins 
can also be employed for screening of potential peptide or 
small molecule inhibitors of the relevant receptor/ligand 
interaction. Efforts are being undertaken by both industry 
and academia to identify neW, native receptor proteins. 
Many efforts are focused on the screening of mammalian 
recombinant DNA libraries to identify the coding sequences 
for novel receptor proteins. 

[0006] We herein describe the identi?cation and charac 
teriZation of novel secreted and transmembrane polypep 
tides and novel nucleic acids encoding those polypeptides. 

[0007] 1. PRO213 

[0008] Human groWth arrest-speci?c gene 6 (gas6) 
encodes a protein that is expressed in a variety of different 
tissues and Which has been reported to be highly expressed 
during periods of serum starvation and negatively regulated 
during groWth induction. See Man?oletti et al., Mol. Cell. 
Biol. 13(8):4976-4985 (1993) and Stitt et al., Cell 80:661 
670 (1995). Man?oletti et al. (1993), supra, have suggested 
that the gas6 protein is member of the vitamin K-dependent 
family of proteins, Wherein the members of the latter family 
of proteins (Which include, for example, Protein S, Protein 
C and Factor X) all play regulatory roles in the blood 
coagulation pathWay. Thus, it has been suggested that gas6 
may play a role in the regulation of a protease cascade 
relevant in groWth regulation or in the blood coagulation 
cascade. 

[0009] Given the physiological importance of the gas6 
protein, efforts are currently being undertaken by both 
industry and academia to identify neW, native proteins Which 
are homologous to gas6. Many of these efforts are focused 
on the screening of mammalian recombinant DNA libraries 
to identify the coding sequences for novel secreted and 
membrane-bound receptor proteins, speci?cally those hav 
ing homology to gas6. Examples of such screening methods 
and techniques are described in the literature [see, for 
example, Klein et al., Proc. Natl. Acad. Sci, 93:7108-7113 
(1996); US. Pat. No. 5,536,637)]. We herein describe the 
identi?cation of a novel polypeptide Which has homology to 
the gas6 polypeptide. 

[0010] 2. PRO274 

[0011] The 7-transmembrane (“7TM”) proteins or recep 
tors, also referred to in the literature as G-protein coupled 
receptors, are specialiZed proteins designed for recognition 
of ligands and the subsequent signal transduction of infor 
mation contained Within those ligands to the machinery of 
the cell. The primary purpose of cell surface receptors is to 
discriminate appropriate ligands from the various extracel 
lular stimuli Which each cell encounters, then to activate an 
effector system that produces an intracellular signal, thereby 
controlling cellular processes. [Dohlman, H.,Ann. Rev. Bio 
chem., 60:653 (1991)]. The ability of 7TM receptors to bind 
ligand to a recognition domain and allosterically transmit the 
information to an intracellular domain is a specialiZed 
feature of 7TM proteins [Kenakin, T., Pharmacol. Rev., 
48:413 (1996)]. The gene family Which encodes the 7TM 
receptors or G-protein linked receptors encode receptors 
Which recogniZe a large number of ligands, including but not 
limited to, CSa, interleukin 8 and related chemokines. 



US 2002/0156006 A1 

Research in this area suggests that distinct signals at the cell 
surface feed into common pathWays of cell activation. 
[Gerard, C. and Gerard, N.,Curn Op. ImmunoL, 6:140 
(1994), Gerard, C. and Gerard, N.,Ann. Rev. ImmunoL, 
12:775 (1994)]. The superfamily of 7TM or G-protein 
coupled receptors contains several hundred members able to 
recogniZe various messages such as photons, ions and amino 
acids among others [SchWartZ, T. W., et al., H.,Trena's in 
Pharmacol. Sci, 17(6):213 (1996)]. 

[0012] [Dohlman, H.,Ann. Rev. Biochem, 60:653 (1991)]. 
[SchWartZ, T. W., et al., H.,Eur. J. Pharm. Sci, 2:85 (1994)]. 
We describe herein the identi?cation of a novel polypeptide 
(designated herein as PRO274) Which has homology to the 
7 transmembrane segment receptor proteins and the Fn54 
protein. 

[0013] 3. P110300 

[0014] The Diff 33 protein is over-expressed in mouse 
testicular tumors. At present its role is unclear, hoWever, it 
may play a role in cancer. Given the medical importance of 
understanding the physiology of cancer, efforts are currently 
being under taken to identify neW, native proteins Which are 
involved in cancer. We describe herein the identi?cation of 
a novel polypeptide Which has homology to Diff 33, desig 
nated herein as PRO300. 

[0015] 4. P110284 

[0016] Efforts arre currently being undertaken to identify 
and characteriZe novel transmembrane proteins. We herein 
describe the identi?cation and characteriZation of a novel 
transmembrane polypeptide, designated herein as PRO284. 

[0017] 5. P110296 

[0018] Cancerous cells often express numerous proteins 
that are not expressed in the corresponding normal cell type 
or are expressed at different levels than in the corresponding 
normal cell type. Many of these proteins are involved in 
inducing the transformation from a normal cell to a cancer 
ous cell or in maintaining the cancer phenotype. As such, 
there is signi?cant interest in identifying and characteriZing 
proteins that are expressed in cancerous cells. We herein 
describe the identi?cation and characteriZation of a novel 
polypeptide having homology to the sarcoma-ampli?ed pro 
tein SAS, designated herein as PRO296. 

[0019] 6. P110329 

[0020] Immunoglobulin molecules play roles in many 
important mammalian physiological processes. The struc 
ture of immunoglobulin molecules has been extensively 
studied and it has been Well documented that intact immu 
noglobulins possess distinct domains, one of Which is the 
constant domain or Fc region of the immunoglobulin mol 
ecule. The Fc domain of an immunoglobulin, While not being 
directly involved in antigen recognition and binding, does 
mediate the ability of the immunoglobulin molecule, either 
uncomplexed or complexed With its respective antigen, to 
bind to Fc receptors either circulating in the serum or on the 
surface of cells. The ability of an F0 domain of an immu 
noglobulin to bind to an F0 receptor molecule results in a 
variety of important activities, including for example, in 
mounting an immune response against unWanted foreign 
particles. As such, there is substantial interest in identifying 
novel Fc receptor proteins and subunits thereof. We herein 
describe the identi?cation and characteriZation of a novel 
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polypeptide having homology to a high af?nity immunoglo 
bulin Fc receptor protein, designated herein as PRO329. 

[0021] 7. P110362 

[0022] Colorectal carcinoma is a malignant neoplastic 
disease Which has a high incidence in the Western World, 
particularly in the United States. Tumors of this type often 
metastasiZe through lymphatic and vascular channels and 
result in the death of some 62,000 persons in the United 
States annually. 

[0023] Monoclonal antibody A33 (mAbA33) is a murine 
immunoglobulin that has undergone extensive preclinical 
analysis and localiZation studies in patients in?icted With 
colorectal carcinoma (Welt et al., J. Clin. Oncol. 8:1894 
1906 (1990) and Welt et al., J. Clin. Oncol. 12:1561-1571 
(1994)). mAbA33 has been shoWn to bind to an antigen 
found in and on the surface of normal colon cells and colon 
cancer cells. In carcinomas originating from the colonic 
mucosa, the A33 antigen is expressed homogeneously in 
more than 95% of the cases. The A33 antigen, hoWever, has 
not been detecting in a Wide range of other normal tissues, 
i.e., its expression appears to be rather organ speci?c. 
Therefore, the A33 antigen appears to play an important role 
in the induction of colorectal cancer. 

[0024] Given the obvious importance of the A33 antigen 
in tumor cell formation and/or proliferation, there is sub 
stantial interest in identifying homologs of the A33 antigen. 
In this regard, We herein describe the identi?cation and 
characteriZation of a novel polypeptide having homology to 
the A33 antigen protein, designated herein as PRO362. 

[0025] 8. P110363 

[0026] The cell surface protein HCAR is a membrane 
bound protein that acts as a receptor for subgroup C of the 
adenoviruses and subgroup B of the coxsackieviruses. Thus, 
RCAR may provide a means for mediating viral infection of 
cells in that the presence of the HCAR receptor on the 
cellular surface provides a binding site for viral particles, 
thereby facilitating viral infection. 

[0027] In light of the physiological importance of mem 
brane-bound proteins and spc?cially those Which serve a cell 
surface receptor for viruses, efforts are currently being 
undertaken by both industry and academia to identify neW, 
native membrane-bound reeptor proteins. Many of these 
efforts are focused on the screening of mammalian recom 
binant DNA libraries to identify the coding sequences for 
novel receptor proteins. We herein describe a novel mem 
brane-bound polypeptide having homology to the cell sur 
face protein HCAR and to various tumor antigens including 
A33 and carcinoembryonic antigen, designated herein as 
PRO363, Wherein this polypeptide may be a novel cell 
surface virus receptor or tumor antigen. 

[0028] 9. P110868 

[0029] Control of cell numbers in mammals is believed to 
be determined, in part, by a balance betWeen cell prolifera 
tion and cell death. One form of cell death, sometimes 
referred to as necrotic cell death, is typically characteriZed 
as a pathologic form of cell death resulting from some 
trauma or cellular injury. In contrast, there is another, 
“physiologic” form of cell death Which usually proceeds in 
an orderly or controlled manner. This orderly or controlled 
form of cell death is often referred to as “apoptosis”[see, 
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e.g., Barr et al., Bio/Technology, 12:487-493 (1994); Steller 
et al., Science, 267:1445-1449 (1995)]. Apoptotic cell death 
naturally occurs in many physiological processes, including 
embryonic development and clonal selection in the immune 
system [Itoh et al., Cell 66:233-243 (1991)]. Decreased 
levels of apoptotic cell death have been associated With a 
variety of pathological conditions, including cancer, lupus, 
and herpes virus infection [Thompson, Science, 267:1456 
1462 (1995)]. Increased levels of apoptotic cell death may 
be associated With a variety of other pathological conditions, 
including AIDS, Alheimer’s disease, Parkinson’s disease, 
amyotrophic lateral sclerosis, multiple sclerosis, retinitis 
pigmentosa, cerebellar degeneration, aplastic anemia, myo 
cardial infarction, stroke, reperfusion injury, and toxin 
induced liver disease [see, Thompson, supra]. 

[0030] Apoptotic cell death is typically accompanied by 
one or more characteristic morphological and biochemical 
changes in cells, such as condensation of cytoplasm, loss of 
plasma membrare microvilli, segmentation of the nucleus, 
degradation of chromosomal DNA or loss of mitochondrial 
function. A variety of extrinsic and intrinsic signals are 
believed to trigger or induce such morphological and bio 
chemical cellular changes [Raff, Nature, 356:397-400 
(1992); Steller, supra; Sachs et al.,Blooa', 82:15 (1993)]. For 
instance, they can be triggered by hormonal stimuli, such as 
glucocorticoid hormones for immature thymocytes, as Well 
as Withdrawal of certain groWth factors [Watanabe-Fuku 
naga et al., Nature, 356:314-317 (1992)]. Also, some iden 
ti?ed oncogenes such as myc, rel, and E1A, and tumor 
suppressors, like p53, have been reported to have a role in 
inducing apoptosis. Certain chemotherapy drugs and some 
forms of radiation have likewise been observed to have 
apoptosis-inducing activity [Thompson, supra]. 

[0031] Various molecules, such as tumor necrosis factor-0t 
(“TNF-ot”), tumor necrosis factor-[3 (“TNF-B” or “lympho 
toxin-0t”), lymphotoxin-[3 (“LT-[3”), CD30 ligand, CD27 
ligand, CD40 ligand, OX-40 ligand, 4-1BB ligand, Apo-1 
ligand (also referred to as Fas ligand or CD95 ligand), and 
Apo-2 ligand (also referred to as TRAIL) have been iden 
ti?ed as members of the tumor necrosis factor (“TNF”) 
family of cytokines [See, e.g., Gruss and DoWer, Blood, 
85:3378-3404 (1995); Pitti et a1.,J. Biol. Chem, 271:12687 
12690 (1996); Wiley et al., Immunity, 3:673-682 (1995); 
BroWning et al., Cell, 72:847-856 (1993); Armitage et al. 
Nature, 357:80-82 (1992), WO 97/01633 published Jan. 16, 
1997; WO 97/25428 published Jul. 17, 1997]. Among these 
molecules, TNF-ot, TNF-B, CD30 ligand, 4-1BB ligand, 
Apo-1 ligand, and Apo-2 ligand (TRAIL) have been 
reported to be involved in apoptotic cell death. Both TNF-ot 
and TNF-[3 have been reported to induce apoptotic death in 
susceptible tumor cells [Schmid et al., Proc. Natl. Acad. Sci., 
83:1881 (1986); Dealtry et al., Eur. J. Immunol, 17:689 
(1987)]. Zheng et al. have reported that TNF-ot is involved 
in post-stimulation apoptosis of CD8-positive T cells [Zheng 
et al.,Nature, 377:348-351 (1995)]. Other investigators have 
reported that CD30 ligand may be involved in deletion of 
self-reactive T cells in the thymus [AmakaWa et al., Cold 
Spring Harbor Laboratory Symposium on Programmed Cell 
Death, Abstr. No. 10, (1995)]. 

[0032] Mutations in the mouse Fas/Apo-1 receptor or 
ligand genes (called Ipr and gld, respectively) have been 
associated With some autoimmune disorders, indicating that 
Apo-1 ligand may play a role in regulating the clonal 
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deletion of self-reactive lymphocytes in the periphery 
[Krammer et al., Curr Op. Immunol, 6:279-289 (1994); 
Nagata et al., Science, 267:1449-1456 (1995)]. Apo-1 ligand 
is also reported to induce post-stimulation apoptosis in 
CD4-positive T lymphocytes and in B lymphocytes, and 
may be involved in the elimination of activated lymphocytes 
When their function is no longer needed [Krammer et al., 
supra; Nagata et al., supra]. Agonist mouse monoclonal 
antibodies speci?cally binding to the Apo-1 receptor have 
been reported to exhibit cell killing activity that is compa 
rable to or similar to that of TNF-ot[Yonehara et al., J. Exp. 
Med., 169:1747-1756 (1989)]. 

[0033] Induction of various cellular responses mediated 
by such TNF family cytokines is believed to be initiated by 
their binding to speci?c cell receptors. TWo distinct TNF 
receptors of approximately 55-kDa (TNFR1) and 75-kDa 
(TNFR2) have been identi?ed [Hohman et al., J. Biol. 
Chem, 264:14927-14934 (1989); Brockhaus et al., Proc. 
Natl. Acad. Sci., 87:3127-3131 (1990); EP 417,563, pub 
lished Mar. 20, 1991] and human and mouse cDNAs cor 
responding to both receptor types have been isolated and 
characteriZed [Loetscher et al., Cell, 61:351 (1990); Schall 
et al., Cell, 61:361 (1990); Smith et al., Science 248:1019 
1023 (1990); LeWis et al., Proc. Natl. Acad. Sci., 88:2830 
2834 (1991); GoodWin et al., Mol. Cell. Biol., 11:3020-3026 
(1991)]. Extensive polymorphisms have been associated 
With both TNF receptor genes [see, e.g., Takao et al., 
Immunogenetics, 37:199-203 (1993)]. Both TNFRs share 
the typical structure of cell surface receptors including 
extracellular, transmembrane and intracellular regions. The 
extracellular portions of both receptors are found naturally 
also as soluble TNF-binding proteins [Nophar, Y. et al., 
EMBO J., 913269 (1990); and Kohno, T. et al., Proc. Natl. 
Acad. Sci. U.SA., 87:8331 (1990)]. More recently, the 
cloning of recombinant soluble TNF receptors Was reported 
by Hale et al. [J. Cell. Biochem Supplement 15F, 1991, p. 
113 (P424)]. 

[0034] The extracellular portion of type 1 and type 2 
TNFRs (TNFR1 and TNFR2) contains a repetitive amino 
acid sequence pattern of four cysteine-rich domains (CRDs) 
designated 1 through 4, starting from the NHZ-terminus. 
Each CRD is about 40 amino acids long and contains 4 to 6 
cysteine residues at positions Which are Well conserved 
[Schall et al., supra; Loetscher et al., supra; Smith et al., 
supra; Nophar et al., .sura; Kohno et al., supra]. In TNFR1, 
the approximate boundaries of the four CRDs are as follows: 
CRD1-amino acids 14 to about 53; CRD2- amino acids from 
about 54 to about 97; CRD3- amino acids from about 98 to 
about 138; CRD4- amino acids from about 139 to about 167. 
In TNFR2, CRD1 includes amino acids 17 to about 54; 
CRD2- amino acids from about 55 to about 97; CRD3 
amino acids from about 98 to about 140; and CRD4- amino 
acids from about 141 to about 179 [Banner et al., Cell, 
73:431-435 (1993)]. The potential role of the CRDs in 
ligand binding is also described by Banner et al., supra. 

[0035] A similar repetitive pattern of CRDs exists in 
several other cell-surface proteins, including the p75 nerve 
groWth factor receptor (NGFR) [Johnson et al., Cell, 47:545 
(1986); Radeke et al., Nature, 325:593 (1987)], the B cell 
antigen CD40 [Stamenkovic et al., EMBO J., 811403 
(1989)], the T cell antigen 0X40 [Mallet et al., EMBO J., 
211063 (1990)] and the Fas antigen [Yonehara et al., supra 
and Itoh et al., Cell, 66:233-243 (1991)]. CRDs are also 
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found in the soluble TNFR (sTNFR)-like T2 proteins of the 
Shope and myxoma poxviruses [Upton et a1., Virology, 
160120-29 (1987); Smith et a1., Biochem. Biophys. Res. 
Commun., 1761335 (1991); Upton et a1., Virology, 1841370 
(1991)]. Optimal alignment of these sequences indicates that 
the positions of the cysteine residues are Well conserved. 
These receptors are sometimes collectively referred to as 
members of the TNF/NGF receptor superfamily. Recent 
studies on p75NGFR shoWed that the deletion of CRD1 
[Welcher, A. A. et al., Proc. Natl. Acad. Sci. USA, 881159 
163 (1991)] or a 5-amino acid insertion in this domain [Yan, 
H. and Chao, M. V., J. Biol. Chem, 266112099 
12104(1991)] had little or no effect on NGF binding [Yan, 
H. and Chao, M. V., supra]. p75 NGFR contains a pro1ine 
rich stretch of about 60 amino acids, betWeen its CRD4 and 
transmembrane region, Which is not involved in NGF bind 
ing [Peetre, C. et al., Eur J. Hematol., 411414-419(1988); 
Seckinger, P. et a1.,]. Biol. Chem, 264111966-11973 (1989); 
Yan, H. and Chao, M. V., supra]. A similar proline-rich 
region is found in TNFR2 but not in TNFR1. 

[0036] The TNF family ligands identi?ed to date, With the 
exception of lymphotoxin-ot, are type II transmembrane 
proteins, Whose C-terminus is extracellular. In contrast, most 
receptors in the TNF receptor (TNFR) family identi?ed to 
date are type I transmembrane proteins. In both the TNF 
ligand and receptor families, hoWever, homology identi?ed 
betWeen family members has been found mainly in the 
extracellular domain (“ECD”). Several of the TNF family 
cytokines, including TNF-ot, Apo-1 ligand and CD40 ligand, 
are cleaved proteolytically at the cell surface; the resulting 
protein in each case typically forms a homotrimeric mol 
ecule that functions as a soluble cytokine. TNF receptor 
family proteins are also usually cleaved proteolytically to 
release soluble receptor ECDs that can function as inhibitors 
of the cognate cytokines. 

[0037] Recently, other members of the TNFR family have 
been identi?ed. Such neWly identi?ed members of the TNFR 
family include CAR1, HVEM and osteoprotegerin (OPG) 
[Brojatsch et al., Cell, 871845-855 (1996); Montgomery et 
al., Cell, 871427-436 (1996); Marsters et a1.,]. Biol. Chem, 
272114029-14032 (1997); Simonet et a1., Cell, 891309-319 
(1997)]. Unlike other knoWn TNFR-like molecules, Simonet 
et a1., supra, report that OPG contains no hydrophobic 
transmembrane-spanning sequence. 

[0038] Moreover, a neW member of the TNF/NGF recep 
tor family has been identi?ed in mouse, a receptor referred 
to as “GITR” for “glucocorticoid-induced tumor necrosis 
factor receptor family-related gene”[Nocentini et al., Proc. 
Natl. Acad. Sci. USA 9416216-6221 (1997)]. The mouse 
GITR receptor is a 228 amino acid type I transmembrane 
protein that is expressed in normal mouse T lymphocytes 
from thymus, spleen and lymph nodes. Expression of the 
mouse GITR receptor Was induced in T lymphocytes upon 
activation With anti-CD3 antibodies, Con A or phorbol 
12-myristate 13-acetate. It Was speculated by the authors 
that the mouse GITR receptor Was involved in the regulation 
of T cell receptor-mediated cell death. 

[0039] In Marsters et a1., Curr Biol., 6:750 (1995), inves 
tigators describe a full length native sequence human 
polypeptide, called Apo-3, Which exhibits similarity to the 
TNFR family in its extracellular cysteine-rich repeats and 
resembles TNFR1 and CD95 in that it contains a cytoplas 
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mic death domain sequence [see also Marsters et a1., Curr. 
Biol., 611669 (1996)]. Apo-3 has also been referred to by 
other investigators as DR3, Wsl-1 and TRAMP [Chinnaiyan 
et al., Science, 2741990 (1996); Kitson et al., Nature, 
3841372 (1996); Bodmer et a1., Immunity, 6:79 (1997)]. 

[0040] Pan et al. have disclosed another TNF receptor 
family member referred to as “DR4”[Pan et al., Science, 
2761111-113 (1997)]. The DR4 Was reported to contain a 
cytoplasmic death domain capable of engaging the cell 
suicide apparatus. Pan et al. disclose that DR4 is believed to 
be a receptor for the ligand knoWn as Apo-2 ligand or 
TRAIL. 

[0041] In Sheridan et al., Science, 2771818-821 (1997) and 
Pan et al., Science, 2771815-818 (1997), another molecule 
believed to be a receptor for the Apo-2 ligand (TRAIL) is 
described. That molecule is referred to as DR5 (it has also 
been alternatively referred to as Apo-2). Like DR4, DR5 is 
reported to contain a cytoplasmic death domain and be 
capable of signaling apoptosis. 

[0042] In Sheridan et a1., supra, a receptor called DcR1 (or 
alternatively, Apo-2DcR) is disclosed as being a potential 
decoy receptor for Apo-2 ligand (TRAIL). Sheridan et al. 
report that DcR1 can inhibit Apo-2 ligand function in vitro. 
See also, Pan et a1., supra, for disclosure on the decoy 
receptor referred to as TRID. 

[0043] For a revieW of the TNF family of cytokines and 
their receptors, see Gruss and DoWer, supra. 

[0044] As presently understood, the cell death program 
contains at least three important elements—activators, 
inhibitors, and effectors; in C. elegans, these elements are 
encoded respectively by three genes, Ced-4, Ced-9 and 
Ced-3 [Steller, Science, 26711445 (1995); Chinnaiyan et al., 
Science, 27511122-1126 (1997); Wang et al., Cell, 9011-20 
(1997)]. TWo of the ThFR family members, TNFR1 and 
Fas/Apol (CD95), can activate apoptotic cell death [Chin 
naiyan and Dixit, Current Biology, 61555-562 (1996); Fraser 
and Evan, Cell,‘ 851781-784 (1996)]. TNFR1 is also knoWn 
to mediate activation of the transcription factor, NF-KB 
[Tartaglia et al., Cell, 741845-853 (1993); Hsu et al., Cell, 
841299-308 (1996)]. In addition to some ECD homology, 
these tWo receptors share homology in their intracellular 
domain (ICD) in an oligomeriZation interface knoWn as the 
death domain [Tartaglia et a1., supra; Nagata, Cell, 881355 
(1997)]. Death domains are also found in several metaZoan 
proteins that regulate apoptosis, namely, the Drosophila 
protein, Reaper, and the mammalian proteins referred to as 
FADD/MORT1, TRADD, and RIP [Cleaveland and Ihle, 
Cell, 811479-482 (1995)]. 

[0045] Upon ligand binding and receptor clustering, 
TNFR1 and CD95 are believed to recruit FADD into a 
death-inducing signalling complex. CD95 purportedly binds 
FADD directly, While TNFR1 binds FADD indirectly via 
TRADD [Chinnaiyan et al., Cell, 811505-512 (1995); Boldin 
et a1.,]. Biol. Chem, 2701387-391 (1995); Hsu et a1., supra; 
Chinnaiyan et a1.,]. Biol. Chem, 27114961-4965 (1996)]. It 
has been reported that FADD serves as an adaptor protein 
Which recruits the Ced-3-related protease, MACHot/FLICE 
(caspase 8), into the death signalling complex [Boldin et al., 
Cell, 851803-815 (1996); MuZio et al., Cell, 851817-827 
(1996)]. MACHot/FLICE appears to be the trigger that sets 
off a cascade of apoptotic proteases, including the interleu 
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kin-1B converting enzyme (ICE) and CPP32/Yama, Which 
may execute some critical aspects of the cell death pro 
gramme Fraser and Evan, supra]. 

[0046] It Was recently disclosed that programmed cell 
death involves the activity of members of a family of 
cysteine proteases related to the C. elegans cell death gene, 
ced-3, and to the mammalian IL-1-converting enZyme, ICE. 
The activity of the ICE and CPP32/Yama proteases can be 
inhibited by the product of the coWpox virus gene, crmA 
[Ray et al., Cell, 691597-604 (1992); TeWari et al., Cell 
811801-809 (1995)]. Recent studies shoW that CrmA can 
inhibit TNFR1- and CD95-induced cell death [Enari et al., 
Nature 375178-81 (1995); TeWari et al., J. Biol. Chem., 
27013255-3260 (1995)]. 

[0047] As revieWed recently by TeWari et al., TNFR1, 
TNFR2 and CD40 modulate the expression of proin?am 
matory and costimulatory cytokines, cytokine receptors, and 
cell adhesion molecules through activation of the transcrip 
tion factor, NF-KB [TeWari et al., Curr. Op. Genet. Develop, 
6139-44 (1996)]. NF-KB is the prototype of a family of 
dimeric transcription factors Whose subunits contain con 
served Rel regions [Verma et al., Genes Develop, 912723 
2735 (1996); BaldWin, Ann. Rev Immunol, 141649-681 
(1996)]. In its latent form, NF-KB is complexed With mem 
bers of the IKB inhibitor family; upon inactivation of the IKB 
in response to certain stimuli, released NF-KB translocates to 
the nucleus Where it binds to speci?c DNA sequences and 
activates gene transcription. 

[0048] 10. PRO382 

[0049] Proteases are enZymatic proteins Which are 
involved in a large number of very important biological 
processes in mammalian and non-mammalian organisms. 
Numerous different protease enZymes from a variety of 
different mammalian and non-mammalian organisms have 
been both identi?ed and characteriZed, including the serine 
proteases Which exhibit speci?c activity toWard various 
serine-containing proteins. The mammalian protease 
enZymes play important roles in biological processes such 
as, for example, protein digestion, activation, inactivation, 
or modulation of peptide hormone activity, and alteration of 
the physical properties of proteins and enZymes. 

[0050] In light of the important physiological roles played 
by protease enZymes, efforts are currently being undertaken 
by both industry and academia to identify neW, native 
protease homologs. Many of these efforts are focused on the 
screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel membrane-bound 
receptor proteins. Examples of screening methods and tech 
niques are described in the literature [see, for example, Klein 
et al., Proc. Natl. Acad. Sci, 9317108-7113 (1996); US. Pat. 
No. 5,536,637)]. We herein describe the identi?cation of 
novel polypeptides having homology to serine protease 
enZymes, designated herein as PRO382 polypeptides. 

[0051] 11. PRO545 

[0052] The ADAM (A Disintegrin And Metalloprotease) 
family of proteins of Which meltrin is a member may have 
an important role in cell interactions and in modulating 
cellular responses. [see, for example, Gilpin et al., J. Biol. 
Chem., 273(1)1157-166 (1998)]. The ADAM proteins have 
been implicated incarcinogenesis. Meltrin-ot (ADAM12) is 
a myoblast gene product reported to be required for cell 
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fusion. [Harris et al., J. Cell. Biochem., 67(1)1136-142 
(1997), Yagami-Hiromasa et al., Nature, 3771652-656 
(1995)]. The meltrins contain disintegrin and metallopro 
tease domains and are implicated in cell adhesive events 
involved in development, through the integrin-binding dis 
integrin domain, but also have an anti-adhesive ?nction 
through a Zinc-dependent metalloprotease domain. [Alfan 
dari et al., Devel. Biol., 182(2)1314-330 (1997)]. Given the 
medical importance of cell fusion and modulation of cellular 
responses in carcinogenesis and other disease mechanisms, 
efforts are currently being under taken to identify neW, 
native proteins Which are involved in cell fusion and modu 
lation of cellular responses. We describe herein the identi 
?cation of a novel polypeptide Which has homology to 
meltrin, designated herein as PRO545. 

[0053] 12. PRO617 

[0054] CD24 is a protein that is associated With the cell 
surface of a variety of different cells of the mammalian 
immune system, including for example, neutrophils, mono 
cytes and some lymphocytes, for example, B lymphocytes. 
CD24 has been shoWn to be a ligand for the platelet 
associated surface glycoprotein P-selectin (also knoWn as 
granule membrane protein-140 or GMP-140), a glycoprotein 
that is constitutively synthesiZed in both platelets and endot 
helial cells and becomes exposed on the surface of platelets 
When those cells become activated. In this Way, P-selectin 
mediates the calcium-dependent adhesion of activated plate 
lets and endothelial cells to the various cells of the immune 
system that express one or more ligands for the P-selectin 
molecule, particularly CD24. This mechanism alloWs for 
recruitment of immune system cells to locations Where they 
are most needed, for example, sites of injury. Thus, there is 
substantial interest in identifying novel polypeptides that 
exhibit homology to the cell surface antigens of the immune 
system cells. We herein describe the identi?cation and 
characteriZation of a novel polypeptide having homology to 
the CD24 protein, Wherein that novel polypeptide is herein 
designated PRO617. 

[0055] 13. P110700 

[0056] Protein-isul?de isomerase (PDI) is a catalyst of 
disul?de formation and isomeriZation diring protein folding. 
It has tWo catalytic sites housed in tWo domains homologous 
to thioredoxin, one near the N terminus and the other near 
the C terminus. [See for example, Gilbert H F, J .Biol. Chem., 
47129399-29402 (1997), May?eld K J, Science, 27811954 
1957 (1997) and Puig et al., J.Biol.Chem., 52132988-32994 
(1997)]. PDI is useful for formation of natural type disul?de 
bonds in a protein Which is produced in aprokaryotic cell. 
(See also, US. Pat. Nos. 5,700,659 and 5,700,678). 

[0057] Thus, PDI and molecules related thereto are of 
interest, particularly for ability to catalyZe the formation of 
disul?de bonds. Moreover, these molecules are generally of 
interest in the study of redox reactions and related processes. 
PDI and related molecules are further described in Darby, et 
al., Biochemistry 34, 11725-11735 (1995). We herein 
describe the identi?cation and characteriZation of novel 
polypeptides having homology to protein disul?de 
isomerase, designated herein as PRO700 polypeptides. 

[0058] 14. P110702 

[0059] Conglutinin is a bovine serum protein that Was 
originally described as a vertebrate lectin protein and Which 



US 2002/0156006 A1 

belongs to the family of C-type lectins that have four 
characteristic domains, (1) an N-terminal cysteinerich 
domain, (2) a collagen-like domain, (3) a neck domain and 
(4) a carbohydrate recognition domain (CRD). Recent 
reports have demonstrated that bovine conglutinin can 
inhibit hemagglutination by in?uenza Aviruses as a result of 
their lectin properties (Eda et al., Biochem. J. 316:43-48 
(1996)). It has also been suggested that lectins such as 
conglutinin can function as immunoglobulin-independent 
defense molecules due to complement-mediated mecha 
nisms. Thus, conglutinin has been shoWn to be useful for 
purifying immune complexes in vitro and for removing 
circulating immune complexes from patients plasma in vivo 
(Lim et al., Biochem. Biophys. Res. Commun. 218:260-266 
(1996)). We herein describe the identi?cation and charac 
teriZation of a novel polypeptide having homology to the 
conglutinin protein, designated herein as PRO702. 

[0060] 15. PRO703 

[0061] Very-long-chain acyl-CoA synthetase (“VLCA ”) 
is a long-chain fatty acid transport protein Which is active in 
the cellular transport of long and very long chain fatty acids. 
[see for example, Uchida et al., J. Biochem (Tokyo) 
119(3):565-571 (1996) and Uchiyama et al., J Biol Chem 
271(48):30360-30365 (1996). Given the biological impor 
tance of fatty acid transport mechanisms, efforts are cur 
rently being under taken to identify neW, native proteins 
Which are involved in fatty acid transport. We describe 
herein the identi?cation of a novel polypeptide Which has 
homology to VLCAS, designated herein as PRO703. 

[0062] 16. PRO705 

[0063] The glypicans are a family of glycosylphosphati 
dylinositol (GPI)-anchored proteoglycans that, by virtue of 
their cell surface localiZation and possession of heparin 
sulfate chains, may regulate the responses of cells to numer 
ous heparin-binding groWth factors, cell adhesion molecules 
and extracellular matrix components. Mutations in one 
glypican protein cause of syndrome of human birth defects, 
suggesting that the glypicans may play an important role in 
development (LitWack et al., Dev. Dyn. 211:72-87 (1998)). 
Also, since the glypicans may interact With the various 
extracellular matrices, they may also play important roles in 
Wound healing (McGrath et al., Pathol. 183125 1-252 
(1997)). Furthermore, since glypicans are expressed in neu 
rons and glioma cells, they may also play an important role 
in the regulation of cell division and survival of cells of the 
nervous system (Liang et al., J. Cell. Biol. 139:851-864 
(1997)). It is evident, therefore, that the glypicans are an 
extremely important family of proteoglycans. There is, 
therefore, substantial interest in identifying novel polypep 
tides having homology to members of the glypican family. 
We herein describe the identi?cation and characteriZation of 
a novel polypeptide having homology to K-glypican, des 
ignated herein as PRO705. 

[0064] 17. PRO708 

[0065] Aryl sulfatases are enZymes that exist in a number 
of different isoforms, including aryl sulfatase A (ASA), aryl 
sulfatase B (ASB) and aryl sulfatase C (ASC), and that 
function to hydrolyZe a variety of different aromatic sulfates. 
Aryl sulfatases have been isolated from a variety of different 
animal tissues and microbial sources and their structures and 
functions have been extensively studied (see, e.g., Nichol 
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and Roy, J. Biochem. 55:643-651 (1964)). ASA de?ciency 
has been reported to be associated With metachromatic 
leukodystrophy (MLD) (Giles et al., Prenat. Diagn. 
7(4):245-252 (1987) and Herska et al., Am. J. Med. Genet. 
26(3):629-635 (1987)). Additionally, other groups have 
reported that aryl sulfatases have been found in high levels 
in natural killer cells of the immune system and have 
hypothesiZed a possible role for these enZymes in NK 
cell-mediated cellular lysis (see, e.g., Zucker-Franklin et al., 
Proc. Natl. Acad. Sci. USA 80(22):6977-6981 (1983)). 
Given the obvious physiological importance of the aryl 
sulfatase enZymes, there is a substantial interest in identi 
fying novel aryl sulfatase homolog polypeptides. We herein 
describe the identi?cation and characteriZation of novel 
polypeptides having homology to the aryl sulfatases, 
Wherein these novel polypeptides are herein designated 
PRO708 polypeptides. 

[0066] 18. PRO320 

[0067] Fibulin-1 is a cysteine-rich, calcium-binding extra 
cellular matrix (ECM) component of basement membranes 
and connective tissue elastic ?bers and plasma protein, 
Which has four isoforms, A-D, derived from alternative 
splicing. Fibulin-1 is a modular glycoprotein With amino 
terminal anaphlatoxin-like modules folloWed by nine epi 
dermal groWth factor (EGF)-like modules and, depending on 
alternative splicing, four possible carboxyl termini. Fibu 
lin-2 is a novel extracellular matrix protein frequently found 
in close association With micro?brils containing either 
?bronectin or ?brillin. There are multiple forms of ?bulin-1 
that differ in their C-terminal regions that are produced 
through the process of alternative splicing of their precursor 
RNA. [see for example Tran et al., Matrix Biol 15(7):479 
493 (1997).] 

[0068] Northern and Western blotting analysis of 16 cell 
lines established from tumors formed in athymic mice and 
malignant cell lines derived from patients indicate that loW 
expression of ?bulin-1D plays a role in tumor formation and 
invasion. [Qing et al., Oncogene, 18:2159-2168 (1997)]. 
Ovarian-cancer cells are characteriZed by their ability to 
invade freely the peritoneal cavity. It has been demonstrated 
that estradiol stimulates the proliferation of estrogen-recep 
tor (ER)-positive ovarian-cancer cells, as Well as expression 
of ?bulin-1. Studies on the effect of ?bulin-1 on motility of 
the MDA-MB231 breast-cancer cell line, indicated inhibi 
tion of haptotactic migration of MDA-MB231 cells, and the 
authors concluded that ?bulin-1 can inhibit cancer cell 
motility in vitro and therefore has the potential to inhibit 
tumor invasion. [Hayashido et al., Int. J Cancer; 75(4):654 
658 (1998)] 

[0069] Thus, ?bulin, and molecules related thereto are of 
interest, particularly for the use of preventing cancer. More 
over, these molecules are generally of interest in the study of 
connective tissue and attachment molecules and related 
mechanisms. Fibulin and related molecules are further 
described in Adams, et al., J. Mol. Biol., 272(2):226-36 
(1997); Kielty and ShuttleWorth, Microsc. Res. Tech., 
38(4):413-27 (1997); and Child. J. Card. Surg. 
12(2Supp.):131-5 (1997). 

[0070] We herein describe the identi?cation and charac 
teriZation of novel polypeptides having homology to ?bulin, 
designated herein as PRO320 polypeptides. 
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[0071] 19. P110324 

[0072] Oxidoreductases are enzymes that catalyze a reac 
tion in Which tWo molecules of a compound interact so that 
one molecule is oxidized and the other is reduced, With a 
molecule of Water entering the reaction. There are many 
different types of oxidoreductase enZymes that play very 
important physiological roles in the mammalian organism. 
Some of the most important oxidoreductases include, for 
example, lyases, lactases, cholesterol oxidases, and the like. 
These enZymes play roles in such essential processes as 
digestion, signal transduction, maintenance of ionic homeo 
stasis, and the like. As such, given that oxidoreductase 
enZymes ?nd various essential uses in the mammalian 
organism, there is a substantial interest in identifying novel 
oxidoreductase enZyme homologs. We herein describe the 
identi?cation and characteriZation of a novel polypeptide 
having homology to oxidoreductases, designated herein as 
PRO324. 

[0073] 20. P110351 

[0074] Prostasin is a novel human serine proteinase puri 
?ed from human seminal ?uid. Immunohistochemical local 
iZation reveals that prostasin is present in epithelial cells and 
ducts of the prostate gland. The cDNA for prostasin has been 
cloned and characteriZed. Southern blot analysis, folloWing 
a reverse transcription polymerase chain reaction, indicates 
that prostasin mRNA is expressed in prostate, liver, salivary 
gland, kidney, lung, pancreas, colon, bronchus, renal proxi 
mal tubular cells, and prostate carcinoma LNCaP cells. 
Cellular localiZation of prostasin mRNA Was identi?ed 
Within epithelial cells of the human prostate gland by in situ 
hybridiZation histochemistry. [See for example, Yu et al., J 
Biol Chem. (1994) 269(29):18843-18848, and Yu et al., J 
Biol Chem. (1994) 270(22):13483-13489]. 
[0075] Thus, prostasin, and molecules related thereto are 
of interest, particularly for the study, diagnosis and treatment 
of medical conditions involving the prostate. Prostasin and 
related molecules are further described in Yu et al., Genom 
ics (1996) 32(3):334-340. We herein describe the identi? 
cation and characteriZation of novel polypeptides having 
homology to prostasin, designated herein as PRO351 
polypeptides. 
[0076] 21. P110352 

[0077] Butyrophilin is a milk glycoprotein that constitutes 
more than 40% of the total protein associated With the fat 
globule membrane in manmalian milk. Expression of buty 
rophilin mRNA has been shoWn to correlate With the onset 
of milk fat production toWard the end pregnancy and is 
maintained throughout lactation. Butyrophilin has been 
identi?ed in bovine, murine and human (see Taylor et al., 
Biochim. Biophys. Acta 1306:1-4 (1996), Ishii et al., Bio 
chim. Biophys. Acta 1245:285-292 (1995), Mather et al., J. 
Dairy Sci. 76:3832-3850 (1993) and Banghart et al., J. Biol. 
Chem. 273:4171-4179 (1998)) and is a type I transmem 
brane protein that is incorporated into the fat globulin 
membrane. It has been suggested that butyrophilin may play 
a role as the principle scaffold for the assembly of a complex 
With xanthine dehydrogenase/oxidase and other proteins that 
function in the budding and release of milk-fat globules 
from the apical surface during lactation (Banghart et al., 
supra). 
[0078] Given that butyrophilin plays an obviously impor 
tant role in mammalian milk production, there is substantial 
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interest in identifying novel butyrophilin homologs. We 
herein describe the identi?cation and characteriZation of a 
novel polypeptide having homology to butyrophilin, desig 
nated herein as PRO352. 

[0079] 22. PRO381 

[0080] The immunophilins are a family of proteins that 
function as receptors for immunosuppressant drugs, such as 
cyclosporin A, FK506, and rapamycin. The immunophilins 
occur in tWo separate classes, (1) the FK506-binding pro 
teins (FKBPs), Which bind to FK506 and rapamycin, and (2) 
the cyclophilins, Which bind to cyclosporin A. With regard 
to the FK506-binding proteins, it has been reported that the 
FK506/FKBP complex functions to inhibit the activity of the 
serine/threonine protein phosphatase 2B (calcineurin), 
thereby providing immunosuppressant activity (Gold, Mol. 
Neurobiol. 15 :285-306 (1997)). It has also been reported that 
the FKBP immunophilins are found in the mammalian 
nervous system and may be involved in axonal regeneration 
in the central nervous system through a mechanism that is 
independent of the process by Which immunosuppression is 
achieved (Gold, supra). Thus, there is substantial interest in 
identifying novel polypeptides having homology to the 
FKBP immunophilins. We herein describe the identi?cation 
and characteriZation of a novel polypeptide having homol 
ogy to an FKBP immunophilin protein, designated herein as 
PRO381. 

[0081] 23. PRO386 

[0082] Mammalian cell membranes perform very impor 
tant functions relating to the structural integrity and activity 
of various cells and tissues. Of particular interest in mem 
brane physiology is the study of transmembrane ion chan 
nels Which act to directly control a variety ofphysiological, 
pharmacological and cellular processes. Numerous ion 
channels have been identi?ed including calcium (Ca), 
sodium (Na) and potassium channels, each of Which 
have been analyZed in detail to determine their roles in 
physiological processes in vertebrate and insect cells. 

[0083] One type of cell membrane-associated ion channel, 
the sodium channel, plays an extremely important role in a 
cell’s ability to maintain ionic homeostasis as Well as 
transmit intracellular and extracellular signals. Voltage 
gated sodium channels in brain neurons have been shoWn to 
be complexes of a pore-forming alpha unit With smaller 
beta-1 and beta-2 subunits (Isom et al., Cell 83:433-442 
(1995)). Given the obvious importance of sodium channels 
in cellular homeostasis and other important physiological 
functions, there is a signi?cant interest in identifying novel 
polypeptides having homology to sodium channel subunits. 
We herein describe the identi?cation and characteriZation of 
a novel polypeptide having homology to the beta-2 subunit 
of the rat sodium channel, designated herein as PRO386. 

[0084] 24. P110540 

[0085] Lecithn-cholesterol acyltransferase (“LCA ”), also 
knoWn as phosphatidylcholine-sterol acyltransferase is a key 
enZyme in the intravascular metabolism of high density 
lipoproteins, speci?cally in the process of cholesterol 
metabolism. [see, for example, Brousseau et al., J. Lipid 
Res., 38(12):2537-2547 (1997), Hill et al., Biochem. J., 
294:879-884 (1993), and Drayna et al., Nature 327 
(6123):632-634 (1987)]. Given the medical importance of 
lipid metabolism, efforts are currently being under taken to 
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identify neW, native proteins Which are involved in lipid 
transport. We describe herein the identi?cation of a novel 
polypeptide Which has homology to LCAT, designated 
herein as PRO540. 

[0086] 25. PRO615 

[0087] Synaptogyrin is a synaptic vesicle protein that is 
uniformly distributed in the nervous system. The cDNA 
encoding synaptogyrin has been cloned and sequenced and 
the sequence predicts a protein With a molecular mass of 
25,900 D With four membrane-spanning domains. Synapto 
gyrin has been implicated in membrane traf?c to and from 
the plasma membrane. Stenius et al., J. Cell. Biol. 131(6 
2):1801-1809 (1995). In addition, a novel isoform of syn 
aptogyrin called cellugyrin exhibits sequence identity With 
synaptogyrin. In rat tissues, cellugyrin and synaptogyrins are 
expressed in mirror image patterns. Cellugyrin is ubiqui 
tously present in all tissues tested With the loWest levels in 
brain tissue, Whereas synaptogyrin protein is only detectable 
in brain. In rat tissues, cellugyrin and synaptogyrins are 
expressed in mirror image patterns. The synaptic vesicle 
protein synaptogyrin may be a specialiZed version of a 
ubiquitous protein, cellugyrin, With the tWo proteins sharing 
structural similarity but differing in localiZation. This ?nding 
supports the emerging concept of synaptic vesicles as the 
simpli?ed and specialiZed form of a generic traf?cking 
organelle. [JanZ et al., J. Biol. Chem. 273(5):2851-2857 
(1998)] . The sequence for cellugyrin derived from the 
NorWay rat, Rattus norvegicus has been deposited in the 
Genbank database on Dec. 23, 1997, designated accession 
number AF039085. See also, JanZ et al., J. Biol. Chem. 273 
(1998), in press. 

[0088] Given the medical importance of synaptic trans 
mission, efforts are currently being under taken to identify 
neW, native proteins that may be part of a simpli?ed and 
specialiZed generic traf?cking organelle in the form of 
synaptic vesicles. We describe herein the identi?cation of a 
novel polypeptide Which has homology to synaptogyrin, 
designated herein as PRO615. 

[0089] 26. PRO618 

[0090] Enteropeptidase is a key enZyme in the intestinal 
digestion cascade speci?cally cleaves the acidic propeptide 
from trypsinogen to yield active trypsin. This cleavage 
initiates a cascade of proteolytic reactions leading to the 
activation of many pancreatic Zymogens. 

[0091] See, for example, Matsushima et al.,J. Biol. Chem. 
269(31): 19976-19982 (1994), Kitamoto et al., Proc. Nat. 
Acad. Sci, 91(16):7588-7592 (1994). Enterokinase 
(enteropeptidase) is a related to mammain serine proteases 
involved in digestion, coagulation, and ?brinolysis. LaVallie 
et al., J Biol Chem., 268(31):23311-23317 (1993). 

[0092] Given the medical importance of digestive pro 
cesses, efforts are currently being under taken to identify 
neW, native proteins that may be involved in digestion, 
coagulation, and ?brinolysis. We describe herein the iden 
ti?cation of a novel polypeptide Which has homology to 
enteropeptidase, designated herein as PRO618. 

[0093] 27. P110719 

[0094] Lipoprotein lipase is a key enZyme that mediates 
the hydrolysis of triglycerides and phospholipids present in 
circulating plasma lipoproteins (Dugi et al., J. Biol. Chem.. 
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270:25396-25401 (1995)). Moreover, lipoprotein lipase has 
been shoWn to mediate the uptake of lipoproteins into cells, 
Wherein cellular uptake of lipoproteins is initiated by bind 
ing of lipoprotein lipase to cell surface proteoglycans and to 
tile loW density lipoprotein (LDL) receptor-related protein 
(Krapp et al., J. Lipid Res. 36:2362-2373 (1995)). Thus, it is 
clear that lipoprotein lipase plays an extremely important 
role in lipoprotein and cholesterol metabolism. There is, 
therefore, substantial interest in identifying novel polypep 
tides that share sequence homology and/or biological activ 
ity With lipoprotein lipase. We herein describe the identi? 
cation and characteriZation of a novel polypeptide having 
sequence homology to lipoprotein lipase H, designated 
heein as PRO719. 

[0095] 28. PRO724 

[0096] The loW density lipoprotein (LDL) receptor is a 
membrane-bound protein that plays a key role in cholesterol 
homeostasis, mediating cellular uptake of lipoprotein par 
ticles by high af?nity binding to its ligands, apolipoprotein 
(apo) B-100 and apoE. The ligand-binding domain of the 
LDL receptor contains 7 cysteine-rich repeats of approxi 
mately 40 amino acids, Wherein each repeat contains 6 
cysteines, Which form 3 intra-repeat disul?de bonds. These 
unique structural features provide tile LDL receptor With its 
ability to speci?cally interact With apo B-100 and apoE, 
thereby alloWing for transport of these lipoproteinparticles 
across cellular membranes and metabolism of their compo 
nents. Soluble fragments containing the extracellular 
domain of the IDL receptor have been shoWn to retain the 
ability to interact With its speci?c lipoprotein ligands (Sim 
mons et al.,J. Biol. Chem. 272:25531-25536 (1997)). Thus, 
it is clear that the LDL receptor is intimately involved in 
important physiological activities related to cholesterol 
metabolism. As such, there is substantial interest in identi 
fying novel LDL receptor homolog proteins. We herein 
describe the identi?cation and characteriZation of a novel 
polypeptide having homology to the human LDL receptor 
protein, designated herein as PRO724. 

[0097] 29. P110772 

[0098] Expression of the human gene A4 is enriched in the 
colonic epithelium and is transcriptionally activated on 
differentiation of colonic epithelial cells in vitro (Oliva et al., 
Arch. Biochem. Biophys. 302:183-192 (1993) and Oliva et 
al., Am. J. Physiol. 272:C957-C965 (1997)). A4 cDNA 
contains an open reading frame that predicts a polypeptide 
of approximately 17 kilodaltons in siZe. Hydropathy analy 
sis of the A4 protein revealed four putative membrane 
spanning alpha-helices. Immunocytochemical studies of 
cells expressing A4 protein indicated that expression is 
localiZed to the endoplasmic reticulum. The four membrane 
spanning domains and the biophysical characteristics of the 
A4 protein suggest that it belongs to a family of integral 
membrane proteins called proteolipids, some of Which mul 
timeriZe to form ion channels. In fact, preliminary evidence 
has suggested that A4 may itself multineriZe and take on the 
properties of an ion channel (Oliva et al., Am. J. Physiol. 
272:C957-C965 (1997)). Given the importance of ion chan 
nels in maintaining cellular homeostasis, there is a signi? 
cant interest in identifying novel polypeptides having 
homology to knoWn and putative ion channels. We herein 
describe the identi?cation and characteriZation of a novel 
polypeptide having homology to the putative ion channel 
protein, A4, designated herein as PRO772. 
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[0099] 30. PRO852 

[0100] Proteases are enzymatic proteins Which are 
involved in a large number of very important biological 
processes in mammalian and non-mammalian organisms. 
Numerous different protease enZymes from a variety of 
different mammalian and non-mammalian organisms have 
been both identi?ed and characteriZed. The mammalian 
protease enZymes play important roles inmany different 
biological processes including, for example, protein diges 
tion, activation, inactivation, or modulation of peptide hor 
mone activity, and alteration of the physical properties of 
proteins and enZymes. 

[0101] In light of the important physiological roles played 
by protease enZymes, efforts are currently being undertaken 
by both industry and academia to identifr neW, native 
protease homologs. Many of these efforts are focused on the 
screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel secreted and mem 
brane-bound receptor proteins. Examples of screening meth 
ods and techniques are described in the literature [see, for 
example, Klein et al., Proc. Natl. Acad. Sci, 93:7108-7113 
(1996); US. Pat. No. 5,536,637)]. We herein descnbe the 
identi?cation of novel polypeptides having homology to 
various protease enZymes, designated herein as PRO852 
polypeptides. 

[0102] 31. PRO853 

[0103] Studies have reported that the redox state of the cell 
is an important determinant of the fate of the cell. Further 
more, reactive oxygen species have been reported to be 
cytotoxic, causing in?ammatory disease, including tissue 
necrosis, organ failure, atherosclerosis, infertility, birth 
defects, premature aging, mutations and malignancy. Thus, 
the control of oxidation and reduction is important for a 
number of reasons, including the control and prevention of 
strokes, heart attacks, oxidative stress, hypertension and 
may be associated With the development of malignancies. 
The levels of antioxidant enZymes, such as reductases, 
Which catalyZe the conversion of reactive oxygen species to 
Water have been shoWn to be loW in cancer cells. In 
particular, malignant prostate epithelium may have loWered 
expression of such antioxidant enZymes [Baker et ., Prostate 
32(4):229-233 (1997)]. In this regard, reductases, are of 
interest. In addition, the transcription factors, NF-kappa B 
and AP-1, are knoWn to be regulated by redox state and to 
affect the expression of a large variety of genes thought to 
be involved in the pathogenesis of AIDS, cancer, athero 
sclerosis and diabetic complications. Publications further 
describing this subject matter include Engman et al., Anti 
cancer Res. (Greece), 17:4599-4605 (1997), Kelsey, et al., 
Br J. Cancer; 76(7):8524 (1997); Friedrich and Weiss, J. 
Theor Biol., 187(4):52940 (1997) and Pieulle, et al., J. 
Bacteriol., 179(18):5684-92 (1997). Given the physiological 
importance of redox reactions in vivo, efforts are currently 
being under taken to identify neW, native proteins Which are 
involved in redox reactions. We describe herein the identi 
?cation of a novel prostate speci?c polypeptide Which has 
sequence similarity to reductase, designated herein as 
PRO853. 

[0104] 32. P110860 

[0105] Neurofascin is a member of the L1 subgroup of the 
cellular adhesion molecule (“CAM”) family of nervous 
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system adhesion molecules and is involved in cellular aggre 
gation. Cell-cell recognition and patterning of cell contacts 
have a critical role in mediating reversible assembly of a 
Wide variety or transcellular complexes in the nervous 
system. Cell interactions may be regulated through modu 
lation of ankyrin binding to neurofascin. See, for example, 
Tuvia et al., Proc. Nat Acad. Sci, 94(24) 12957-12962 
(1997). Neurofascin has been described as a member of the 
L1 subgroup of the immunoglobulin superfamily implicated 
in neurite extension during embryonic development for 
Which numerous isoforms have been detected at various 
stages of development. See also Hassel et al.,J. Biol. Chem, 
272(45) 28742-28749 (1997), Grumet., Cell. Tissue Res. 
290(2) 423-428 (1997), Garver et al.,J. Cell. Biol, 1371703 
714 (1997), and Lambert et al., J. Neurosci, 17:7025-7-36 
(1997),. 
[0106] Given the physiological importance of cellular 
adhesion molecules and development of the nervous system 
in vivo, efforts are currently being under taken to identify 
neW, native proteins Which are involved in regulation of 
cellular interactions in the nervous system. We describe 
herein the identi?cation and characteriZation of a novel 
polypeptide Which has sequence similarity to neurofascin, 
designated herein as PRO860. 

[0107] 33. PRO846 

[0108] The CMRF35 monoclonal antibody Was used to 
identify a cell membrane antigen, designated CMRF35, 
Which is present on the surface of monocytes, neutrophils, a 
proportion of peripheral blood T and B lymphocytes and 
lymphocytic cell lines. The CMRF35 cDNAencodes a novel 
integral membrane glycoprotein member of the immunoglo 
bulin (Ig) gene superfamily. The molecule comprises (a) a 
single extracellular Ig variable domain remarkably similar to 
the Fc receptor for polymeric IgA and IgM, (b) a membrane 
proximal domain containing a high proportion of proline, 
serine and threonine residues that Was predicted to be 
heavily O-glycosylated, (c) an unusual transmembrane 
anchor that contained a glutamic acid and a proline residue 
and (d) a short cytoplasmic tail. Transcripts encoding the 
CMRF35 protein have been detected in early monocytic cell 
lines, in peripheral blood T cells and in some B lympho 
blastoid cell lines, con?rming the results of immulocyto 
logical staining. Jackson et al., Eur. J. Immunol. 22(5):1157 
1163 (1992). CMRF-35 molecules are differentially 
expressed in hematopoietic cells, and the expression of the 
antigen Was shoWn to be markedly in?uenced by stimulation 
With mitogens and cytokines. See, for example, Clark et al., 
Exp. Hematol. 25(8):759 (1997), Daish et al., Immunol. 
79(1):55-63 (1993), and Clark et al., TissueAntigens 48:461 
(1996). 
[0109] Given the physiological importance of the immune 
system and antigens associated With various immune system 
cells, efforts are currently being under taken to identify neW, 
native proteins Which are expressed on various cells of the 
immune system. We describe herein the identi?cation of a 
novel polypeptide Which has sequence similarity to 
CMRF35, designated herein as PRO846. 

[0110] 34. P110862 

[0111] LysoZyme is a protein Which is Widely distributed 
in several human tissues and secretions including milk, tears 
and saliva. It has been demonstrated to hydrolyZe linkages 
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between N-acetylglucosamines. It has been demonstrated to 
be an inhibitor of chemotaxis and of the production of toxic 
oxygen free radicals and may also have some role in the 
calci?cation process. As such, there is substantial interest in 
identifying novel polypeptides having homology to 
lysoZyme. We describe herein the identi?cation of a novel 
polypeptide Which has sequence similarity to lysoZyme. 

[0112] 35. PRO864 
[0113] Wnt-4 is a secreted glycoprotein Which correlates 
With, and is required for, kidney tubulogenesis. Mice lacking 
Wnt-4 activity fail to form pretubular cell aggregates; hoW 
ever, other aspects of mesenchymal and ureteric develop 
ment are unaffected. Thus, Wnt-4 appears to act as an 
autoinducer of the mesenchyme to epithelial transition that 
underlies nephron development. Stark et al., Nature 
;372(6507):679-683 (1994). In addition, members of the 
Wnt gene family code for cysteine-rich, secreted proteins, 
Which are differentially expressed in the developing brain 
and possibly act as intercellular signaling molecules. AWnt 
gene, e.g., Wnt-1 is knoWn to be essential for speci?cation 
of the midbrain cell fate. Yoshioka et al., Biochem. Bioiphys. 
Res. Commun. 203(3):1581-1588 (1994). Several member 
of the Wnt family of secreted factors are strongly implicated 
as regulators of mammary cellular groWth and differentia 
tion. ShimiZu et al., Cell Growth Di?rer 8(12) 1349-1358. 
Wnt-4 is normally expressed in early pregnancy. Wnt-4 may 
therefore be a local signal driving epithelial branching in 
pregnancy. EdWards P A, Biochem Soc Svmp.63:21-34 
(1998). See also, LipschutZ J H, Am. J. Kidney Dis. 
31(3):383-397, (1998). We describe herein the identi?cation 
and characteriZaton of a novel polypeptide Which has 
sequence similarity to Wnt-4, designated herein as PRO864. 

[0114] 36. PRO792 
[0115] At least tWo cell-derived signals have been shoWn 
to be necessary for the induction of immunoglobulin isotype 
sWitching in B-cells. The ?rst signal is given by either of the 
soluble lymphokines, interleukin (IL)-4 or IL-13, Which 
induce germline epsilon transcript expression, but this alone 
is insufficient to trigger secretion of immunoglobulin E 
(IgE). The second signal is provided by a physical interac 
tion betWeen B-cells and activated T-cells, basophils and 
mast cells, and it has been shoWn that the CD40/CD40 
ligand pairing is crucial for mediating IgE synthesis. Addi 
tionally, amongst the numerous pairs of surface adhesion 
molecules that are involved in IgE synthesis, the CD23/ 
CD21 pair appears to play a key role in the generation of 
IgE. CD23 is a protein that is positively and negatively 
regulated by factors Which increase or decrease IgE, pro 
duction, respectively. Antibodies to CD23 have been shoWn 
to inhibit IL-4-induced human IgE production in vitro and to 
inhibit antigen-speci?c IgE responses in a rat model, in an 
isotype selective manner (Bonnefoy et al., Eur Respir J. 
Suppl. 22:63S-66S (1996)). CD23 interacts With CD21 on 
B-cells, preferentially driving IgE production. Given that the 
CD23 protein plays an extremely important role in the 
induction of a mammalian IgE response, there is signi?cant 
interest in identifying novel polypeptides having homology 
to CD23. We herein describe the identi?cation and charac 
teriZation of a novel polypeptide having homology to CD23, 
designated herein as PRO792. 

[0116] 37. P110866 
[0117] Mindin and spondin proteins are secreted proteins 
that are structurally related to one another and Which have 
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been identi?ed in a variety of organisms. For example, 
Higashijima et al., Dev Biol. 192:211-227 (1997) have 
reported the identi?cation of spondin and mindin expression 
in ?oor plate cells in the Zebra?sh embryonic axis, thereby 
suggesting that mindin and spondin prtoteins play important 
roles in embryonic development. This same group has 
reported that mindin and spondin proteins ?nction as extra 
cellular matrix proteins that have a high af?nity for the basal 
lamina. (Id.). It has been reported that F-spondin is a 
secreted protein that promotes neural adhesion and neurite 
extension (Klar et al., Cell 69:95-110 (1992) and that 
M-spondin is an extracellular matrix protein that localiZes to 
muscle attachment sites in Drosophila (Umemiya et al., Dev. 
Biol. 186:165-176 (1997)). Thus, there is signi?cant inteest 
in identifying novel polypeptides having homology to the 
mindin and spondin proteins. We herein describe the iden 
ti?cation and characteriZation of a novel polypeptide having 
homology to mindin2 and mindin1, designated herein as 
PRO866. 

[0118] 38. P110871 

[0119] Cyclophilins are a family of proteins that bind to 
cyclosporin A and possess peptidyl-prolyl cis-trans 
isomerase activity (Sherry et al., Proc. Natl. Acad. Sci. USA 
95:1758-1763 (1998)). In addition, cyclophilins are secreted 
by activated cells and act in a cytokine-like manner, pre 
sumably via signaling through a cell surface cyclophilin 
receptor. Host cell-derived cyclophilin A has been shoWn to 
be incorporated into HIV-1 virions and its incorporation has 
been shoWn to be essential for viral infectivity. Thus, one or 
more the cyclophins may be directly associated With HIV-1 
infectivity. Given the obvious importance of the cyclophilin 
proteins, there is substantial interest in identifying novel 
polypeptides Which have sequence homology to one or more 
of the cyclophilin proteins. We herein describe the identi? 
cation and characteriZation of a novel polypeptide having 
homology to cyclophilin-like protein CyP-60, designated 
herein as PRO871. 

[0120] 39. P110873 

[0121] EnZymatic proteins play important roles in the 
chemical reactions involved in the digestion of foods, the 
biosynthesis of macromolecules, the controlled release and 
utiliZation of chemical energy, and other processes necessary 
to sustain life. EnZymes have also been shoWn to play 
important roles in combating various diseases and disorders. 
For example, liver carboxylesterases have been reported to 
assist in sensitiZing human tumor cells to the cancer pro 
drugs. Danks et al., report that stable expression of the 
cDNA encoding a carboxylesterase in Rh30 human rhab 
domyosarcoma cells increased the sensitivity of the cells to 
the CPT-11 cancer prodrug 8.1-fold. Cancer Res. (1998) 
58(1):20-22. The authors propose that this prodrug/enZyme 
combination could be exploited therapeutically in a manner 
analogous to approaches currently under investigation With 
the combinations of ganciclovir/herpes simplex virus thy 
midine kinase and S-?uorocytosine/cytosine deaminase. van 
Pelt et al. demonstrated that a 55 kD human liver carboxy 
lesterase inhibits the invasion of Plasmodium falciparum 
malaria sporoZoites into primary human hepatocytes in 
culture. J Hepatol (1997) 27(4):688-698. 

[0122] Carboxylesterases have also been found to be of 
importance in the detoxi?cation of drugs, pesticides and 
other xenobiotics. Puri?ed human liver carboxylesterases 
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have been shown to be involved in the metabolism of 
various drugs including cocaine and heroin. Prindel et aL 
describe the puri?cation and cloning of a broad substrate 
speci?city human liver carboxylesterase Which catalyZes the 
hydrolysis of cocaine and heroin and Which may play an 
important role in the degradation of these drugs in human 
tissues. J. Biol. Chem. (1997) 6:272(23):14769-14775. 
BrZenZinski et al. describe a spectrophotometric competitive 
inhibition assay used to identify drug or environmental 
esters that are metaboliZed by carboxylesterases. Drug 
Metab Dispos (1997) 25(9):1089-1096. 
[0123] In light of the important physiological roles played 
by carboxylesterases, efforts are being undertaken by both 
industry and academia to identify neW, native carboxy 
lesterase homologs. We herein describe the identi?cation 
and characteriZation of anovel polypeptide having homol 
ogy to carboxylesterase, designated herein as PRO873. 

[0124] 40. P110940 

[0125] CD33 is a cell-surface protein that is a member of 
the sialoadhesin family of proteins that are capable of 
mediating sialic-acid dependent binding With distinct speci 
?cities for both the type of sialic acid and its linkage to 
subterminal sugars. CD33 is speci?cally expressed in early 
myeloid and some monocyte cell lineages and has been 
shoWn to be strongly associated With various myeloid 
tumors including, for example, acute nonlymphocytic leu 
kemia (ANLL). As such, CD33 has been suggested as a 
potential target for the treatment of cancers associated With 
high level expression of the protein. There is, therefore, 
signi?cant interest in the identi?cation of novel polypeptides 
having homology to CD33. In fact, one CD33 homolog 
(designated CD33L) has already been identi?ed and 
described (see Takei et al., Cytogenet. Cell Genet. 78:295 
300 (1997)). We herein describe the identi?cation of another 
novel polypeptide having homology to CD33, designated 
herein as PRO940. The novel polypeptide described herein 
also exhibits signi?cant homology to the human OB binding 
proteins designated HSU71382i1 and HSU71383i1 in the 
Dayhoff database (version 35.45 SWissProt 35). 

[0126] 41. PRO941 

[0127] Cadherins are a large family of transmembrane 
proteins. Cadherins comprise a family of calcium-dependent 
glycoproteins that function in mediating cell-cell adhesion in 
virtually all solid tissues of multicellular organisms. At least 
cadherins 1-13 as Well as types B, E, EP, M, N, P and R have 
been identi?ed and characteriZed. Among the functions 
cadherins are knoWn for, With some exceptions, are that 
cadherins participate in cell aggregation and are associated 
With cell-cell adhesion sites. Recently, it has been reported 
that While all cadherins share multiple repeats of a cadherin 
speci?c motif believed to correspond to folding of extracel 
lular domains, members of the cadherin superfamily have 
divergent structures and, possibly, functions. In particular it 
has been reported that members of the cadherin superfamily 
are involved in signal transduction. See, Suzuki, J. Cell 
Biochem., 61(4):531-542 (1996). Cadherins are further 
described in Tanihara etal., J. Cell Sci, 107(6):1697-1704 
(1994),Aberle et al.,J. CellBiochem., 61(4):514-523 (1996) 
and Tanihara et al., Cell Adhes. Commun., 2(1):15-26 
(1994). We herein describe the identi?cation and character 
iZation of a novel polypeptide having homology to a cad 
herin protein, designated herein as PRO941. 
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[0128] 42. P110944 

[0129] Clostridium perfringens enterotoxin (CPE) is con 
sidered to be the virulence factor responsible for causing the 
symptoms of C. perfringens type Afood poisoning and may 
also be involved in other human and veterinary illnesses 
(McClane, Toxicon. 34:1335-1343 (1996)). CPE carries out 
its adverse cellular functions by binding to an approximately 
50 kD cell surface receptor protein designated the 
Clostridium perfringens enterotoxin receptor (CPE-R) to 
form an approximately 90,000 kD complex on the surface of 
the cell. cDNAs encoding the CPE-R protein have been 
identi?ed characteriZed in both human and mouse (Kataira 
et al.,J. CellBiol. 136:1239-1247 (1997) and Katahira et al., 
J. Biol. Chem. 272:26652-26658 (1997)). Since the CPE 
toxin has been reported to cause a variety of illnesses in 
mammalian hosts and those illnesses are initiated by binding 
of the CPE toxin to the CPE-R, there is signi?cant interest 
in identifying novel CPE-R homologs. We herein describe 
the identi?cation and characteriZation of a novel polypeptide 
having homology to the CPE-R, designated herein as 
PRO944. 

[0130] 43. PRO983 

[0131] Membrane-bound proteins include not only cell 
surface membrane-bound proteins, but also proteins that are 
found on the surface of intracellular vesicles. These vesicles 
are involved in exocytosis, Which is the fusion of secretory 
vesicles With the cellular plasma membrane, and have tWo 
main functions. One is the discharge of the vesicle contents 
into the extracellular space, and the second is the incorpo 
ration of neW proteins and lipids into the plasma membrane 
itself. Exocytosis can be either constitutive or regulated. All 
eukaryotic cells exhibit constitutive exocytosis, Which is 
marked by the immediate fusion of the secretory vesicle 
after formation. In contrast, regulated exocytosis results in 
the accumulation of the secretory vesicles that fuse With the 
plasma membrane upon receipt of an appropriate signal by 
vesicle-associated membrane proteins. Usually, this signal is 
an increase in the cytosolic free Ca2+ concentration. HoW 
ever, regulated exocytosis that is independent of Ca2+ has 
been reported (see, eg Fujita-Yoshigaki et al.]. Biol. Chem. 
(1996) 31:271(22):13130-13134). Regulated exocytosis is 
crucial to many specialiZed cells, including neurons (neu 
rotransmitter release from synaptic vesicles), adrenal chro 
maf?n cells (adrenaline secretion), pancreatic acinar cells 
(digestive enZyme secretion), pancreatic [3-cells (insulin 
secretion), mast cells (histamine secretion), mammary cells 
(milk protein secretion), sperm (enZyme secretion), egg cells 
(creation of fertiliZation envelope) and adipocytes (insertion 
of glucose transporters into the plasma membrane). 

[0132] Disorders involving exocytosis are knoWn. For 
example, in?ammatory mediator release from mast cells 
leads to a variety of disorders, including asthma. Similarly, 
Chediak-Higashi Syndrome (CHS) is a rare autosomal 
recessive disease in Which neutrophils, monocytes and lym 
phocytes contain giant cytoplasmic granules. Accordingly, 
the proteins involved in exocytosis are of paramount interest 
and efforts are being undertaken by both industry and 
academia to identify neW, vesicle-associated proteins. For 
example, Skehel et al. identi?ed a 33-kilodalton membrane 
protein in Aplysia, termed VAP-33, Which is required for the 
exocytosis of neurotransmitter. Science (1995) 
15:269(5230):1580-1583, and Neuropharmacology (1995) 
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34(11):1379-1385. Many efforts are focused on the screen 
ing of mammalian recombinant DNA libraries to identify the 
coding sequences for novel vesicle- associated membrane 
proteins. It is an object of the invention to provide proteins 
having homology to the vesicle associated protein, VAP-33, 
designated herein as PRO983. 

[0133] 44. PRO1057 

[0134] Proteases are enZymatic proteins Which are 
involved in a large number of very important biological 
processes in mammalian and non-mammalian organisms. 
Numerous different protease enZymes from a variety of 
different mammalian and non-mammalian organisms have 
been both identi?ed and characteriZed. The mammalian 
protease enZymes play important roles in many different 
biological processes including, for example, protein diges 
tion, activation, inactivation, or modulation of peptide hor 
mone activity, and alteration of the physical properties of 
proteins and enZymes. 

[0135] In light of the important physiological roles played 
by protease enZymes, efforts are currently being undertaken 
by both industry and academia to identify neW, native 
protease homologs. Many of these efforts are focused on the 
screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel secreted proteins. 
Examples of screening methods and techniques are 
described in the literature [see, for example, Klein et al., 
Proc. Natl. Acad. Sci, 93:7108-7113 (1996); Us. Pat. No. 
5,536,637)]. We herein describe the identi?cation of novel 
polypeptides having homology to various protease enZymes, 
designated herein as PRO1057 polypeptides. 

[0136] 45. PRO1071 

[0137] Thrombospondin-1 is a trimeric high molecular 
Weight glycoprotein that is released from platelet alpha 
granules in response to thrombin stimulation and that is also 
a transient component of the extracellular matrix in devel 
oping and repairing tissues (Adams, Int. J. Biochem. Cell 
Biol. 29:861-865 (1997) and Qian et al., Proc. Soc. Exp. 
Biol. Med. 212:199-207 (1996)). Avariety of factors regu 
late thrombospondin expression and the protem is degraded 
by both extracellular and intracellular routes. Thrombospon 
din-1 functions as a cell adhesion molecule and also modu 
lates cell movement, cell proliferation, neurite outgroWth 
and angiogenesis. As such, there is substantial interest in 
identifying novel polypeptides having homology to throm 
bospondin. We herein describe the identi?cation and char 
acteriZation of a novel polypeptide having homology to 
thrombospondin, designated herein as PRO1071. 

[0138] 46. PRO1072 

[0139] Studies have reported that the redox state of the cell 
is an important determinant of the fate of the cell. Further 
more, reactive oxygen species have been reported to be 
cytotoxic, causing in?ammatory disease, including tissue 
necrosis, organ failure, atherosclerosis, infertility, birth 
defects, premature aging, mutations and malignancy. Thus, 
the control of oxidation and reduction is important for a 
number of reasons, including the control and prevention of 
strokes, heart attacks, oxidative stress, hypertension and 
may be associated With the development of malignancies. 
The levels of antioxidant enZymes, such as reductases, 
Which catalyZe the conversion of reactive oxygen species to 
Water have been shoWn to be loW in cancer cells. In 
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particular, malignant prostate epithelium may have loWered 
expression of such antioxidant enZymes [Baker et al., Pros 
[ate 32(4):229-233 (1997)]. In this regard, reductases, are of 
interest. In addition, the transcription factors, NF-kappa B 
and AP-1, are knoWn to be regulated by redox state and to 
affect the expression of a large variety of genes thought to 
be involved in the pathogenesis of AIDS, cancer, athero 
sclerosis and diabetic complications. Publications further 
describing this subject matter include Engman et al., Anti 
cancer Res. (Greece), 17:4599-4605 (1997), Kelsey, et al., 
Br J. Cancer; 76(7):852-854 (1997); Friedrich and Weiss,J. 
Theor Biol., 187(4):529-40 (1997) and Pieulle, et al., J. 
Bacteriol., 179(18):5684-92 (1997). Given the physiological 
importance of redox reactions in vivo, efforts are currently 
being under taken to identify neW, native proteins Which are 
involved in redox reactions. We describe herein the identi 
?cation of a novel polypeptide Which has sequence similar 
ity to reductase enZymes, desiignated herein as PRO1072. 

[0140] 47. PRO1075 

[0141] Protein disul?de isomerase is an enZymatic protein 
Which is involved in the promotion of correct refolding of 
proteins through the establishment of correct disul?de bond 
formation. Protein disul?de isomerase Was initially identi 
?ed based upon its ability to catalyZe the renaturation of 
reduced denatured RNAse (Goldberger et al., J. Biol. Chem. 
239:1406-1410 (1964) and Epstein et al., Cold Sprring 
Harbor Symp. Quant. Biol. 28:439-449 (1963)). Protein 
disul?de isomerase has been shoWn to be a resident enZyme 
of the endoplasmic reticulum Which is retained in the 
endoplasmic reticulum via a -KDEL or -HDEL amino acid 
sequence at its C-terminus. 

[0142] Given the importance of disul?de bond-forming 
enZymes and their potential uses in a number of different 
applications, for example in increasing the yield of correct 
refolding of recombinantly produced proteins, efforts are 
currently being undertaken by both industry and academia to 
identify neW, native proteins having homology to protein 
disul?de isomerase. Many of these efforts are focused on the 
screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel protein disul?de 
isomerase homologs. Examples of screening methods and 
techniques are described in the literature [see, for example, 
Klein et al., Proc. Natl. Acad. Sci, 93:7108-7113 (1996); 
US. Pat. No. 5,536,637)]. We herein describe a novel 
polypeptide having homology to protein disul?de isomerase, 
designated herein as PRO1075. 

[0143] 48. PRO181 

[0144] In Drosophila, the dorsal-ventral polarity of the egg 
chamber depends on the localiZation of the oocyte nucleus 
and the gurken RNA to the dorsal-anterior corner of the 
oocyte. Gurken protein presumably acts as a ligand for the 
drosophila EGF receptor (torpedo/DER) expressed in the 
somatic follicle cells surrounding the oocyte. Cornichon is a 
gene required in the germline for dorsal-ventral signaling 
(Roth et al., Cell 81:967-978 (1995)). Comichon, gurken and 
torpedo also ?nction in an earlier signaling event that 
establishes posterior follicle cell fates and speci?es the 
anterior-posterior polarity of the egg chamber. Mutations in 
any or all of these genes prevent the formation of a correctly 
polariZed microtubule cytoskeleton required for proper 
localiZation of the anterior and posterior determinants bicoid 
and oskar and for the asymmetric positioning of the oocyte 
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nucleus. Thus, it is clear that the cornichon gene product 
plays an important role in early development. We herein 
describe the identi?cation and characteriZation of a novel 
polypeptide having homology to the cornichon protein, 
designated herein as PRO181. 

[0145] 49. P110195 

[0146] Efforts arre currently being undertaken to identify 
and characteriZe novel transmembrane proteins. We herein 
describe the identi?cation and characteriZation of a novel 
transmembrane polypeptide, designated herein as PRO195. 

[0147] 50. PRO865 

[0148] Efforts arre currently being undertaken to identify 
and characteriZe novel secreted proteins. We herein describe 
the identi?cation and characteriZation of a novel secreted 
polypeptide, designated herein as PRO865. 

[0149] 51. PRO827 

[0150] VLA-2 is an cell-surface integrin protein that has 
been identi?ed and characteriZed in a number of mammalian 
organisms, including both mouse and human. VLA-2 has 
been shoWn to be a receptor on the surface of cells for 
echovirus-1 (EV-1) Which mediates infection of VLA-2 
expressing cells by EV-1 (Zhang et al., Virology 235(2):293 
301 (1997) and Bergelson et al., Science 255:1718-1720 
(1992)). VLA-2 has also been shoWn to mediate the inter 
action of collagen With endothelium during in vitro vascular 
tube formation (Jackson et al., Cell Biol. Int. 18(9):859-867 
(1994)). Various other integrinproteins that share various 
degrees of amino acid sequence homology With VLA-2 have 
been identi?ed and characteriZed in a variety of mammalian 
organism. These integrins have been reported to play impor 
tant roles in a variety of different physiological functions. 
Therefore, there is signi?cant interest in identifying novel 
polypeptides having homology to one or more of the integrin 
proteins. We herein describe the identi?cation and charac 
teriZation of a novel polypeptide having homology to 
VLA-2 integrin protein, designated herein as PRO827. 

[0151] 52. P1101114 

[0152] Many important cytokine proteins have been iden 
ti?ed and characteriZed and shoWn to signal through speci?c 
cell surface receptor complexes. For example, the class II 
cytokine receptor family (CRF2) includes the interferon 
receptors, the interleukin-10 receptor and the tissue factor 
CRFB4 (Spencer et al., J. Exp. Med. 187:571-578 (1998) 
and Kotenko et al., EMBO J. 16:5894-5903 (1997)). Thus, 
the multitude of biological activities exhibited by the various 
cytokine proteins is absolutely dependent upon the presence 
of cytokine receptor proteins on the surface of target cells. 
There is, therefore, a signi?cant interest in identifying and 
characteriZing novel polypeptides having homology to one 
or more of the cytokine receptor family. We herein describe 
the identi?cation and characteriZation of a novel polypeptide 
having homology to cytokine receptor family-4 proteins, 
designated herein as PRO1117. 

[0153] Interferons (IFNs) encompass a large family of 
secreted proteins occurring in vertebrates. Although they 
Were originally named for their antiviral activity, groWing 
evidence supports a critical role for IFNs in cell groWth and 
differentiation (Jaramillo et al., Cancer Investigation 
13(3):327-338 (1995)). IFNs belong to a class of negative 
groWth factors having the ability to inhibit the groWth of a 
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Wide variety of cells With both normal and transformed 
phenotypes. IFN therapy has been shoWn to be bene?cial in 
the treatment of human malignancies such as Karposi’s 
sarcoma, chronic myelogenous leukemia, non-Hodgkin’s 
lymphoma, and hairy cell leukemia as Well as in the treat 
ment of infectious diseases such as hepatitis B (Gamliel et 
al., Scanning Microscopy 2(1):485-492 (1988), Einhorn et 
al., Med. Oncol. & Tumor Pharmacother. 10:25-29 (1993), 
Ringenberg et al., Missouri Medicine 85(1):21-26 (1988), 
Saracco et al., Journal of Gastroenterology and Hepatology 
10:668-673 (1995), GonZaleZ-Mateos et al., Hepato-Gastro 
enterology 42:893-899 (1995) and Malaguarnera et al., 
Pharmacotherapy 17(5):998-1005 (1997)). 
[0154] Interferons can be classi?ed into tWo major groups 
based upon their primary sequence. Type I interferons, 
IFN-ot and IFN-B, are encoded by a superfamily of intron 
less genes consisting of the IFN-ot gene family and a single 
IFN-[3 gene that are thought to have arisen from a common 
ancestral gene. Type I interferons may be produced by most 
cell types. Type II IFN, or IFN-y, is restricted to lympho 
cytes (T cells and natural killer cells) and is stimulated by 
nonspeci?c T cell activators or speci?c antigens in vivo. 

[0155] Although both type I and type II IFNs produce 
similar antiviral and antiproliferative effects, they act on 
distinct cell surface receptors, Wherein the binding is gen 
erally species speci?c (Langer et al., Immunol. Today 9:393 
400 (1988)). Both IFN-ot and IFN-[3 bind competitively to 
the same high af?nity type I receptor, Whereas IFN-y binds 
to a distinct type II receptor. The presence and number of 
IFN receptors on the surface of a cell does not generally 
re?ect the sensitivity of the cell to IFN, although it is clear 
that the effects of the IFN protein is mediated through 
binding to a cell surface interferon receptor. As such, the 
identi?cation and characteriZation of novel interferon recep 
tor proteins is of extreme interest. 

[0156] We herein describe the identi?cation and charac 
teriZation of novel interferon receptor polypeptides, desig 
nated herein as “PRO1114 interferon receptor” polypep 
tides. Thus, the PRO1114 polypeptides of the present 
invention represents a novel cell surface interferon receptor. 

[0157] 53. PRO237 

[0158] Carbonic anhydrase is an enZymatic protein that 
Which aids carbon dioxide transport and release in the 
mammalian blood system by catalyZing the synthesis (and 
the dehydration) of carbonic acid from (and to) carbon 
dioxide and Water. Thus, the actions of carbonic anhydrase 
are essential for a variety of important physiological reac 
tions in the mammal. As such, there is signi?cant interest in 
the identi?cation and characteriZation of novel polypeptides 
having homology to carbonic anhydrase. We herein describe 
the identi?cation and characteriZation of a novel polypeptide 
having homology to carbonic anhydrase, designated herein 
as PRO237. 

[0159] 54. P110541 

[0160] Numerous trypsin inhibitory proteins have been 
identi?ed and characteriZed (see, e.g., YamakaWa et al., 
Biochim. Biophys. Acta 1395 :202-208 (1998) and MiZuki et 
al., Mammalian Genome 3:274-280 (1992)). Trypsin inhibi 
tor proteins play important roles in a variety of different 
physiological and biological pathWays and are speci?cally 
involved in such processes as the regulation of protein 
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degradation, digestion, and the like. Given the important 
roles played by such enzymatic proteins, there is signi?cant 
interest in identifying and characteriZing novel polypeptides 
having homology to knoWn trypsin inhibitor proteins. We 
herein describe the identi?cation and characteriZation of a 
novel polypeptide having homology to a trypsin inhibitor 
protein, designated herein as PRO541. 

[0161] 55. PRO273 

[0162] Leukocytes include monocytes, macrophages, 
basophils, and eosinophils and play an important role in the 
immune response. These cells are important in the mecha 
nisms initiated by T and/or B lymphocytes and secrete a 
range of cytokines Which recruit and activate other in?am 
matory cells and contribute to tissue destruction. 

[0163] Thus, investigation of the regulatory processes by 
Which leukocytes move to their appropriate destination and 
interact With other cells is critical. Currently, leukocytes are 
thought to move from the blood to injured or in?amed 
tissues by rolling along the endothelial cells of the blood 
vessel Wall. This movement is mediated by transient inter 
actions betWeen selectins and their ligands. Next, the leu 
kocyte must move through the vessel Wall and into the 
tissues. This diapedesis and extravasation step involves cell 
activation Which promotes a more stable leukocyte-endot 
helial cell interaction, again mediated by integrins and their 
ligands. 
[0164] Chemokines are a large family of structurally 
related polypeptide cytokines. These molecules stimulate 
leukocyte movement and may explain leukocyte traf?cking 
in different in?ammatory situations. Chemokines mediate 
the expression of particular adhesion molecules on endot 
helial cells, and they produce chemoattractants Which acti 
vate speci?c cell types. In addition, the chemokines stimu 
late proliferation and regulate activation of speci?c cell 
types. In both of these activities, chemokines demonstrate a 
high degree of target cell speci?city. 

[0165] The chemokine family is divided into tWo subfami 
lies based on Whether tWo amino termnal cysteine residues 
are immediately adjacent (C-C) or separated by one amino 
acid (C-X-C). Chemokines of the C-X-C family generally 
activate neutrophils and ?broblasts While the C-C chemok 
ines act on a more diverse group of target cells including 
monocytes/macrophages, basophils, eosinophils and T lym 
phocytes. The knoWn chemokines of both subfamilies are 
synthesiZed by many diverse cell types as revieWed in 
Thomson A. (1994) The Cytokine Handbook, 2 d Ed. 
Academic Press, N.Y. Chemokines are also revieWed in 
Schall T J (1994) Chemotactic Cytokines: Targets for Thera 
peutic Development. International Business Communica 
tions, Southborough Mass. pp 180-270; and in Paul W E 
(1993) Fundamental Immunology, 3rd Ed. Raven Press, 
N.Y. pp 822-826. 

[0166] KnoWn chemokines of the C-X-C subfamily 
include macrophage in?ammatory proteins alpha and beta 
(MIP-1 and MIP-2), interleukin-8 (IL-8), and groWth regu 
lated protein (GRO-alpha and beta). 

[0167] MIP-2 Was ?rst identi?ed as a 6 kDa heparin 
binding protein secreted by the mouse macrophage cell line 
RAW 264.7 upon stimulation With lipopolysaccharide 
(LPS). MIP-2 is a member of the C-X-C (or CXC) subfamily 
of chemokines. Mouse MIP-2 is chemotactic for human 
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neutrophils and induces local neutrophil in?ltration When 
injected into the foot pads of mice. Rat MIP-2 shoWs 86% 
amino acid homology to the mouse MIP-2 and is chemot 
actic for rat neutrophils but does not stimulate migration of 
rat alveolar macrophages or human peripheral blood eosi 
nophils or lymphocytes. In addition, the rat MIP-2 has been 
shoWn to stimulate proliferation of rat alveolar epithelial 
cells but not ?broblasts. 

[0168] Current techniques for diagnosis of abnormalities 
in in?amed or diseased issues mainly rely on observation of 
clinical symptoms or serological analyses of body tissues or 
?uids for hormones, polypeptides or various metabolites. 
Problems exist With these diagnostic techniques. First, 
patients may not manifest clinical symptoms at early stages 
of disease. Second, serological tests do not alWays differ 
entiate betWeen invasive diseases and genetic syndromes. 
Thus, the identi?cation of expressed chemokines is impor 
tant to the development of neW diagnostic techniques, effec 
tive therapies, and to aid in the understanding of molecular 
pathogenesis. 
[0169] To date, chemokines have been implicated in at 
least the folloWing conditions: psoriasis, in?ammatory 
boWel disease, renal disease, arthritis, immune-mediated 
alopecia, stroke, encephalitis, MS, hepatitis, and others. In 
addition, non-ELR-containing chemokines have been impli 
cated in the inhibition of angiogenesis, thus indicating that 
these chemokines have a rule in tumor vasculariZation and 
tumorigenesis. 
[0170] Therefore it is the object of this invention to 
identify polypeptides and nucleic acids encoding the same 
Which have sequence identity and similarity With cytokine 
induced neutrophil chemoattractants, MIP-1, MIP-2, and 
other related proteins. The efforts of this object are provided 
herein. 

[0171] 56. PRO701 

[0172] Beta neurexins and neuroligins are plasma mem 
brane proteins that are displayed on the neuronal cell sur 
face. Neuroligin 1 is enriched in synaptic plasma mem 
branes and acts as a splice site-speci?c ligand for beta 
neurexins as described in Ichtchenko, et al., Cell, 81(3):435 
443 (1995). The extracellular sequence of neuroligin 1 is 
composed of a catalytically inactive esterase domain 
homologous to acetylcliolinesterase. Neuroligin 2 and 3 are 
similar in structure and sequence to neuroligin 1. All neu 
roligins contain an N-terminal hydrophobic sequence With 
the characteristics of a cleaved signal peptide folloWed by a 
large esterase homology domain, a highly conserved single 
transmembrane region, and a short cytoplasmic domain. The 
three neuroligins are alternatively spliced at the same posi 
tion and are expressed at high levels only in the brain. Tight 
binding of the three neuroligins to beta neurexins is 
observed only for beta neurexins lacking an insert in splice 
site 4. Thus, neuroligins constitute a multigene family of 
brain-speci?c proteins With distinct isoforms that may have 
overlapping functions in mediating recognition processes 
betWeen neurons, see Ichtchenko, et al., J. Biol. Chem, 
271(5):2676-2682 (1996). Moreover, neurexins and neuro 
ligins have been reported as functioning as adhesion mol 
ecules in a Ca2+ dependent reaction that is regulated by 
alternative splicing of beta neurexins, i.e., see Nguyen and 
Sudhof,J. Biol. Chem, 272(41):26032-26039 (1997). Given 
the foregoing, membrane bound proteins are of interest. 
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More generally, membrane-bound proteins and receptors 
can play an important role in the formation, differentiation 
and maintenance of multicellular organisms. The fate of 
many individual cells, e.g., proliferation, migration, differ 
entiation, or interaction With other cells, is typically gov 
erned by information received from other cells and/or the 
immediate environment. This information is often transmit 
ted by secreted polypeptides (for instance, mitogenic factors, 
survival factors, cytotoxic factors, differentiation factors, 
neuropeptides, and hormones) Which are, in turn, received 
and interpreted by diverse cell receptors or membrane 
bound proteins. Such membrane-bound proteins and cell 
receptors include, but are not limited to, cytokine receptors, 
receptor kinases, receptor phosphatases, receptors involved 
in cell-cell interactions, and cellular adhesin molecules like 
selectins and integrins. For instance, transduction of signals 
that regulate cell groWth and differentiation is regulated in 
part by phosphorylation of various cellular proteins. Protein 
tyrosine kinases, enZymes that catalyZe that process, can 
also act as groWth factor receptors. Examples include ?bro 
blast groWth factor receptor and nerve groWth factor recep 
tor. 

[0173] Membrane-bound proteins and receptor molecules 
have various industrial applications, including as pharma 
ceutical and diagnostic agents. Receptor immunoadhesins, 
for instance, can be employed as therapeutic agents to block 
receptor-ligand interaction. The membrane-bound proteins 
can also be employed for screening of potential peptide or 
small molecule inhibitors of the relevant receptor/ligand 
interaction. 

[0174] Efforts are being undertaken by both industry and 
academia to identify neW, native membrane-bound receptor 
proteins, particularly those having sequence identity andlor 
similarity With neuroligins 1, 2 and 3. Many efforts are 
focused on the screening of mammalian recombinant DNA 
libraries to identify the coding sequences for novel secreted 
and membrane-bound receptor proteins. Examples of 
screening methods and techniques are described in the 
literature [see, for example, Klein et al., Proc. Natl. Acad. 
Sci, 93:7108-7113 (1996); US. Pat. No. 5,536,637)]. The 
results of such efforts are provided herein. 

[0175] 57. PRO704 

[0176] VIP36 is localiZed to the Golgi apparatus and the 
cell surface, and belongs to a family of legume lectin 
homologues in the animal secretory pathWay that might be 
involved in the trafficking of glycoproteins, glycolipids, or 
both. It is further believed that VIP36 binds to sugar residues 
of glycosphingolipids and/or gycosylphosphatidyl-inositol 
anchors and might provide a link betWeen the extracellular/ 
luminal face of glycolipid rafts and the cytoplasmic protein 
segregation machinery. Further regarding VIP36, it is 
believed that there is a signal at its C-terminus that matches 
an internaliZation consensus sequence Which confers its 
ability to cycle betWeen the plasma membrane and Golgi. 
See, Fiedler, et al, EMBO J., 13(7):1729-1740 (1994); 
Fiedler and Simons, J. Cell Sci, 109(1):271-276 (1996); 
Itin, et al., MBO J., 14(10):2250-2256 (1995). It is believed 
that VIP36 is either the same as or very closely related to the 
human GP36b protein. VIP36 and/or GP36b are of interest. 

[0177] More generally, vesicular, cytoplasmic, extracellu 
lar and membrane-bound proteins play important roles in the 
formation, differentiation and maintenance of multicellular 
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organisms. The fate of many individual cells, e.g., prolif 
eration, migration, differentiation, or interaction With other 
cells, is typically governed by information received from 
other cells and/or the immediate environment. This infor 
mation is often transmitted by secreted polypeptides (for 
instance, mitogenic factors, survival factors, cytotoxic fac 
tors, differentiation factors, neuropeptides, and hormones) 
Which are, in turn, received and interpreted by diverse cell 
receptors or membrane-bound proteins. These secreted 
polypeptides or signaling molecules normally pass through 
the cellular secretory pathWay to reach their site of action in 
the extracellular environment, usually at a membrane-bound 
receptor protein. 

[0178] Secreted proteins have various industrial applica 
tions, including use as pharmaceuticals, diagnostics, biosen 
sors and bioreactors. In fact, most protein drugs available at 
present, such as thrombolytic agents, interferons, interleu 
kins, erythropoietins, colony stimulating factors, and various 
other cytokines, are secretory proteins. Their receptors, 
Which are membrane-bound proteins, also have potential as 
therapeutic or diagnostic agents. Receptor immunoadhesins, 
for instance, can be employed as therapeutic agents to block 
receptor-ligand interaction. Membrane-bound proteins can 
also be employed for screening of potential peptide or small 
molecule inhibitors of the relevant receptor/ligand interac 
tion. Such membrane-bound proteins and cell receptors 
include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell 
cell interactions, and cellular adhesin molecules like selec 
tins and integrins. Transduction of signals that regulate cell 
groWth and differentiation is regulated in part by phospho 
rylation of various cellular proteins. Protein tyrosine 
kinases, enZymes that catalyZe that process, can also act as 
groWth factor receptors. Examples include ?broblast groWth 
factor receptor and nerve groWth factor receptor. 

[0179] Efforts are being undertaken by both industry and 
academia to identify neW, native vesicular, cytoplasmic, 
secreted and membrane-bound receptor proteins, particu 
larly those having sequence identity and/or similarity With 
VIP36. Many efforts are focused on the screening of mam 
malian recombinant DNA libraries to identify the coding 
sequences for novel secreted and membrane-bound receptor 
proteins. Examples of screening methods and techniques are 
described in the literature [see, for example, Klein et al., 
Proc. Natl. Acad. Sci, 93:7108-7113 (1996); US. Pat. No. 
5,536,637)]. 
[0180] 58. PRO706 

[0181] Acid phophatase proteins are secreted proteins 
Which dephophorylate terminal phosphate groups under 
acidic pH conditions. Acid phophatases contain a 
RHGXRXP amino acid sequence, Which is predicted to be 
mechanistically signi?cant. Acid phosphatases may have 
important functions in the diagnosis and treatment of human 
diseases. For example, prostatic acid phosphatase is a 
secreted protein uniquely expressed in prostatic tissue and 
prostate cancer. The level of prostatic acid phosphatase is a 
potential prognostic factor for local and biochemical control 
in prostate cancer patients treated With radiotherapy, as 
described in Lankford et al., Int. J. Radiat. Oncol. Biol. 
Phys. 38(2): 327-333 (1997). Research suggests that a 
cellular immune response to prostatic acid phosphatase may 
mediate destructive autoimmune prostatitis, and that xeno 
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geneic forms of prostatic acid phosphatase may prove useful 
for immunotherapy of prostate cancer. See Fong et al., J. 
Immunol. 169(7): 3113-3117(1997). Seminal prostatic acid 
phosphatase levels correlate signi?cantly With very loW 
sperm levels (oligospermia) in individuals over 35, see 
Singh et al., Singapore Med. J. 37(6): 598-599 (1996). Thus, 
prostatic acid phosphatase has been implicated in a variety 
of human diseases, and may have an important function in 
diagnosis and therapy of these diseases. A series of ami 
nobenZylphosphatic acid compounds are highly potent 
inhibitors of prostatic acid phosphatase, as described in 
Beers et al., Bioorg. Med. Chem. 4(10): 1693-1701 (1996). 

[0182] More generally, extracellular proteins play an 
important role in the formation, differentiation and mainte 
nance of multicellular organisms. The fate of many indi 
vidual cells, e.g., proliferation, migration, differentiation, or 
interaction With other cells, is typically governed by infor 
mation received from other cells and/or the immediate 
environment. This information is often transmitted by 
secreted polypeptides (for instance, mitogenic factors, sur 
vival factors, cytotoxic factors, differentiation factors, neu 
ropeptides, and hormones) Which are, in turn, received and 
interpreted by diverse cell receptors or membrane-bound 
proteins. These secreted polypeptides or signaling molecules 
normally pass through the cellular secretory pathWay to 
reach their site of action in the extracellular environment. 

[0183] Secreted proteins have various industrial applica 
tions, including pharmaceuticals, diagnostics, biosensors 
and bioreactors. Most protein drugs available at present, 
such as thrombolytic agents, interferons, interleukins, eryth 
ropoietins, colony stimulating factors, and various other 
cytokines, are secretory proteins. Their receptors, Which are 
membrane proteins, also have potential as therapeutic or 
diagnostic agents. Efforts are being undertaken by both 
industry and academia to identify neW, native secreted 
proteins, particularly those having sequence identity With 
prostate acid phosphatase precursor and lysosomal acid 
phosphatase precursor and in some cases, those having 
identity With DNA found in fetal heart. Many efforts are 
focused on the screening of mammalian recombinant DNA 
libraries to identify the coding sequences for novel secreted 
proteins. Examples of screening methods and techniques are 
described in the literature [see, for example, Klein et al., 
Proc. Natl. Acad. Sci., 93:7108-7113 (1996); US. Pat. No. 
5,536,637)]. 
[0184] 59. PRO707 

[0185] Cadherins are a large family of transmembrane 
proteins. At least cadherins 1-13 as Well as types B, E, EP, 
M, N, P and R have been characteriZed. Among the functions 
cadherins are knoWn for, With some exceptions, cadherins 
participate in cell aggregation and are associated With cell 
cell adhesion sites. Cadherins are further described in Tani 

hara, et al., J. Cell Sci., 107(6):1697-1704(1994) and Tani 
hara, et al., Cell Adhes. Commun, 2(1):15-26 (1994). 
Moreover, it has been reported that some members of the 
cadherin superfamily are involved in general cell-cell inter 
action processes including transduction. See, SuZuki,J. Cell 
Biochem, 61(4):531-542 (1996). Therefore, novel members 
of the cadherin superfamily are of interest. 

[0186] More generally, all novel proteins are of interest, 
including membrane-bound proteins. Membrane-bound pro 
teins and receptors can play an important role in the forma 
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tion, differentiation and maintenance of multicellular organ 
isms. The fate of many individual cells, e.g., proliferation, 
migration, differentiation, or interaction With other cells, is 
typically governed by information received from other cells 
and/or the immediate environment. This information is often 
transmitted by secreted polypeptides (for instance, mitoge 
nic factors, survival factors, cytotoxic factors, differentiation 
factors, neuropeptides, and hormones) Which are, in turn, 
received and interpreted by diverse cell receptors or mem 
brane-bound proteins. Such membrane-bound proteins and 
cell receptors include, but are not limited to, cytokine 
receptors, receptor kinases, receptor phosphatases, receptors 
involved in cell-cell interactions, and cellular adhesin mol 
ecules like selectins and integrins. For instance, transduction 
of signals that regulate cell groWth and differentiation is 
regulated in part by phosphorylation of various cellular 
proteins. Protein tyrosine kinases, enZymes that catalyZe that 
process, can also act as groWth factor receptors. Examples 
include ?broblast groWth factor receptor and nerve groWth 
factor receptor. 

[0187] Membrane-bound proteins and receptor molecules 
have various industrial applications, including as pharma 
ceutical and diagnostic agents. Receptor immunoadhesins, 
for instance, can be employed as therapeutic agents to block 
receptor-ligand interaction. The membrane-bound proteins 
can also be employed for screening of potential peptide or 
small molecule inhibitors of the relevant receptor/ligand 
interaction. 

[0188] Efforts are being undertaken by both industry and 
academia to identify neW, native secreted and membrane 
bound receptor proteins, particularly membrane bound pro 
teins having identity With cadherins. The results of such 
efforts are provided herein. 

[0189] 60. PRO322 

[0190] Proteases are enZymatic proteins Which are 
involved in a large number of very important biological 
processes in mammalian and non-mammalian organisms. 
Numerous different protease enZymes from a variety of 
different mammalian and non-mammalian organisms have 
been both identi?ed and characteriZed, including the serine 
proteases Which exhibit speci?c activity toWard various 
serine-containing proteins. The mammalian protease 
enZymes play important roles in biological processes such 
as, for example, protein digestion, activation, inactivation, 
or modulation of peptide hormone activity, and alteration of 
the physical properties of proteins and enZymes. 

[0191] Neuropsin is a novel serine protease Whose mRNA 
is expressed in the central nervous system. Mouse neuropsin 
has been cloned, and studies have shoWn that it is involved 
in the hippocampal plasticity. Neuropsin has also been 
indicated as associated With extracellular matrix modi?ca 
tions and cell migrations. See, generally, Chen, et al., 
Neurosci, 7(2):5088-5097 (1995) and Chen, et al., J. His 
tochem. Cytochem, 46:313-320 (1998). 

[0192] Efforts are being undertaken by both industry and 
academia to identify neW, native membrane-bound or 
secreted proteins, particularly those having homology to 
neuropsin, serine protease, neurosin and trypsinogen. Many 
efforts are focused on the screening of mammalian recom 
binant DNA libraries to identity the coding sequences for 
novel secreted and membrane-bound receptor proteins. 
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Examples of screening methods and techniques are 
described in the literature [see, for example, Klein et al., 
Proc. Natl. Acad. Sci, 93:7108-7113 (1996); US. Pat. No. 
5,536,637)]. 
[0193] 61. PRO526 

[0194] Protein-protein interactions include those involved 
With receptor and antigen complexes and signaling mecha 
nisms. As more is knoWn about the structural and functional 
mechanisms underlying protein-protein interactions, pro 
tein-protein interactions can be more easily manipulated to 
regulate the particular result of the protein-protein interac 
tion. Thus, the underlying mechanisms of protein-protein 
interactions are of interest to the scienti?c and medical 
community. 
[0195] All proteins containing leucine-rich repeats are 
thought to be involved in protein-protein interactions. Leu 
cine-rich repeats are short sequence motifs present in a 
number of proteins With diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor 
protein has revealed that leucine-rich repeats correspond to 
beta-alpha structural units. These units are arranged so that 
they form a parallel beta-sheet With one surface exposed to 
solvent, so that the protein acquires an unusual, nonglobular 
shape. These tWo features have been indicated as responsible 
for the protein-binding functions of proteins containing 
leucine-rich repeats. See, Kobe and Deisenhofer, Trends 
Biochem. Sci, 19(10):415-421 (October 1994). 
[0196] A study has been reported on leucine-rich pro 
teoglycans Which serve as tissue organiZers, orienting and 
ordering collagen ?brils during ontogeny and are involved in 
pathological processes such as Wound healing, tissue repair, 
and tumor stroma formation. lOZZO, R. V., Crit. Rev. Bio 
chem. Mol. Biol., 32(2):141-174 (1997). Others studies 
implicating leucine rich proteins in Wound healing and tissue 
repair are De La Salle, C., et al., Vouv. Rev. Fr Hematol. 
(Germany), 37(4):215-222 (1995), reporting mutations in 
the leucine rich motif in a complex associated With the 
bleeding disorder Bernard-Soulier syndrome, Chlemetson, 
K. J., Thromb. Haemost. (Germany), 74(1): 111-116 (July 
1995), reporting that platelets have leucine rich repeats and 
Ruoslahti, E. I., et al., WO9110727-A by La Jolla Cancer 
Research Foundation reporting that decorin binding to trans 
forming groWth factor[3 has involvement in a treatment for 
cancer, Wound healing and scarring. Related by function to 
this group of proteins is the insulin like groWth factor (IGF), 
in that it is useful in Wound-healing and associated therapies 
concerned With re-groWth of tissue, such as connective 
tissue, skin and bone; in promoting body groWth in humans 
and animals; and in stimulating other groWth-related pro 
cesses. The acid labile subunit (ALS) of IGF is also of 
interest in that it increases the half-life of IGF and is part of 
the IGF complex in vivo. ALS is further described in Leong 
and Baxter, Mol. Endocrinol, 6(6):870-876 (1992); Baxter, 
J. Biol. Chem, 264(20):11843-11848 (1989); and Khosravi, 
et al., J. Clin. Endocrinol. Metab, 82(12):3944-3951 
(1997). 
[0197] Another protein Which has been reported to have 
leucine-rich repeats is the SLIT protein Which has been 
reported to be useful in treating neuro-degenerative diseases 
such as AlZheimer’s disease, nerve damage such as in 
Parkinson’s disease, and for diagnosis of cancer, see, Arta 
vanistsakonas, S. and Rothberg, J. M., WO9210518-A1 by 
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Yale University. Also of interest is LIG-1, a membrane 
glycoprotein that is expressed speci?cally in glial cells in the 
mouse brain, and has leucine rich repeats and immunoglo 
bulin-like domains. Suzuki, et al., J. Biol. Chem. (U.S.), 
271(37):22522 (1996). Other studies reporting on the bio 
logical functions of proteins having leucine rich repeats 
include: Tayar, N., et al., Mol. Cell Endocrinol, (Ireland), 
125(1-2):65-70 (December 1996) (gonadotropin receptor 
involvement); Miura, Y., et al., Nippon Rinsho (Japan), 
54(7):1784-1789 (July 1996) (apoptosis involvement); Har 
ris, P. C., et al., J. Am. Soc. Nephrol, 6(4):1125-1133 
(October 1995) (kidney disease involvement). 
[0198] Efforts are therefore being undertaken by both 
industry and academia to identify neW proteins having 
leucine rich repeats to better understand protein-protein 
interactions. Of particular interest are those proteins having 
leucine rich repeats and identity or similarity to knoWn 
proteins having leucine rich repeats such as ALS. Many 
efforts are focused on the screening of mammalian recom 
binant DNA libraries to identify the coding sequences for 
novel secreted and membrane-bound proteins having leu 
cine rich repeats. Examples of screening methods and tech 
niques are described in the literature [see, for example, Klein 
et al.,Proc. NatlAcad. Sci, 93:7108-7113 (1996); US. Pat. 
No. 5,536,637)]. 

[0199] 62. PRO531 

[0200] Cadherins are a large family of transmembrane 
proteins. Cadherins comprise a family of calcium-dependent 
glycoproteins that function in mediating cell-cell adhesion in 
virually all solid tissues of multicellular organisms. At least 
cadherins 1-13 as Well as types B, E, EP, M, N, P and R have 
been characteriZed. Among the functions cadherins are 
knoWn for, With some exceptions, cadherins participate in 
cell aggregation and are associated With cell-cell adhesion 
sites. Recently, it has been reported that While all cadherins 
share multiple repeats of a cadherin speci?c motif believed 
to correspond to folding of extracellular domains, members 
of the cadherin superfamily have divergent structures and, 
possibly, functions. In particular it has been reported that 
members of the cadherin superfamily are involved in signal 
transduction. See, Suzuki, J. Cell Biochem, 61(4):531-542 
(1996). Cadherins are further described in Tanihara, et al.,J. 
Cell Sci, 107(6):1697-1704 (1994), Aberle, et al., J. Cell 
Biochem, 61(4):514-523 (1996) and Tanihara, et al., Cell 
Adhes. Commuii, 2(1):15-26 (1994). 
[0201] Protocadherins are members of the cadherin super 
family Which are highly expressed in the brain. In some 
studies, protocadherins have shoWn cell adhesion activity. 
See, Sano, et al., EMBO J., 12(6):2249-2256 (1993). HoW 
ever, studies have also shoWn that some protocadherins, 
such as protocadherin 3 (also referred to as Pcdh3 or pc3), 
do not shoW strong calcium dependent cell aggregation 
activity. See, Sago, et al., Genomics, 29(3):631-640 (1995) 
for this study and further characteristics of Pedh3. 

[0202] Therefore, novel members of the cadherin super 
family are of interest. More generally, all membrane-bound 
proteins and receptors are of interest. Such proteins can play 
an important role in the formation, differentiation and main 
tenance of multicellular organisms. The fate of many indi 
vidual cells, e.g., proliferation, migration, differentiation, or 
interaction With other cells, is typically governed by infor 
mation received from other cells and/or the immediate 
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environment. This information is often transmitted by 
secreted polypeptides (for instance, mitogenic factors, sur 
vival factors, cytotoxic factors, differentiation factors, neu 
ropeptides, and hormones) Which are, in turn, received and 
interpreted by diverse cell receptors or membrane-bound 
proteins. Such membrane-bound proteins and cell receptors 
include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell 
cell interactions, and cellular adhesin molecules like selec 
tins and integrins. For instance, transduction of signals that 
regulate cell groWth and differentiation is regulated inpat by 
phosphorylation of various cellular proteins. Protein 
tyrosine kinases, enZymes that catalyZe that process, can 
also act as groWth factor receptors. Examples include ?bro 
blast groWth factor receptor and nerve groWth factor recep 
tor. 

[0203] Membrane-bound proteins and receptor molecules 
have various industrial applications, including as pharma 
ceutical and diagnostic agents. Receptor immunoadhesins, 
for instance, can be employed as therapeutic agents to block 
receptor-ligand interaction. The membrane-bound proteins 
can also be employed for screening of potential peptide or 
small molecule inhibitors of the relevant receptor/ligand 
interaction. 

[0204] Efforts are therefore being undertaken by both 
industry and academia to identify neW, native membrane 
bound proteins, particular those having sequence identity 
With protocadherins, especially 3 and 4. Many efforts are 
focused on the screening of mammian recombinant DNA 
libraries to identify the coding sequences for novel mem 
brane-bound proteins. Provided herein are the results of such 
efforts. 63. PRO534 

[0205] Protein disul?de isomerase is an enZymatic protein 
Which is involved in the promotion of correct refolding of 
proteins through the establishment of correct disul?de bond 
formation. Protein disul?de isomerase Was initially identi 
?ed based upon its ability to catalyZe the renaturation of 
reduced denatured RNAse (Goldberger et al., J. Biol. Chem. 
239:1406-1410 (1964) and Epstein et al., Cold Spring Har 
bor Symp. Quant. Biol. 28:439-449 (1963)). Protein disul 
?de isomerase has been shoWn to be a resident enZyme of 
the endoplasmic reticulum Which is retamed in the endo 
plasmic reticulum via a -KDEL or -HDEL amino acid 
sequence at its C-terminus. Protein disul?de isomerase and 
related proteins are further described in Laboissiere, et al.,]. 
Biol. Chem, 270(47128006-28009 (1995); Jeenes, et al., 
Gene, 193(2):151-156 (1997; Koivunen, et al., Genomics, 
42(3):397-404 (1997); and Desilva, et al., DNA Cell Biol., 
15(1):9-16 (1996). These studies indicate the importance of 
the identi?cation of protein disul?de related proteins. 

[0206] More generally, and also of interest are all novel 
membrane-bound proteins and receptors. Such proteins can 
play an important role in the formation, differentiation and 
maintenance of multicellular organisms. The fate of many 
individual cells, e.g., proliferation, migration, differentia 
tion, or interaction With other cells, is typically governed by 
information received from other cells and/or the immediate 
environment. This information is often transmitted by 
secreted polypeptides (for instance, mitogenic factors, sur 
vival factors, cytotoxic factors, differentiation factors, neu 
ropeptides, and hormones) Which are, in turn, received and 
interpreted by diverse cell receptors or membrane-bound 
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proteins. Such membrane-bound proteins and cell receptors 
include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell 
cell interactions, and cellular adhesin molecules like selec 
tins and integrins. For instance, transduction of signals that 
regulate cell groWth and differentiation is regulated in part 
by phosphorylation of various cellular proteins. Protein 
tyrosine kinases, enZymes that catalyZe that process, can 
also act as groWth factor receptors. Examples include ?bro 
blast groWth factor receptor and nerve groWth factor recep 
tor. 

[0207] Membrane-bound proteins and receptor molecules 
have various industrial applications, including as pharma 
ceutical and diagnostic agents. Receptor immunoadhesins, 
for instance, can be employed as therapeutic agents to block 
receptor-ligand interaction. The membrane-bound proteins 
can also be employed for screening of potential peptide or 
small molecule inlubitors of the relevant receptor/ligand 
interaction. 

[0208] Given the importance of membrane bound pro 
teins, efforts are under Way to identity novel membrane 
bound protems. Moreover, given the importance of disul?de 
bond-forming enZymes and their potential uses in a number 
of different applications, for example in increasing the yield 
of correct refolding of recombinantly produced proteins, 
efforts are currently being undertaken by both industry and 
academia to identify neW, native proteins having sequence 
identity With protein disul?de isomerase. Many of these 
efforts are focused on the screening of mammalian recom 
binant DNA libraries to identify the coding sequences for 
novel protein disul?de isomerase homologs. We herein 
describe a novel polypeptide having sequence identity With 
protein disul?de isomerase and the nucleic acids encoding 
the same. 

[0209] 64. PRO697 

[0210] Secreted friZZled related proteins (sFRPs) are 
related to the ?ZZled family of transmembrane receptors. 
The sFRPs are approximately 30 kDa in siZe, and each 
contains a putative signal sequence, a friZZled-like cysteine 
rich domain, and a conserved hydrophilic carboxy-terminal 
domain. It has been reported that sFRPs may function to 
modulate Wnt signaling, or function as ligands for certain 
receptors. Ratner, et al., PNAS USA, 94(7):2859-2863 
(1997). Therefore, sFRPs and proteins having sequence 
identity and/or similarity to sFRPs are of interest. 

[0211] Another secreted protein of interest is any member 
of the family of secreted apoptosis-related proteins 
(SARPs). Expression of SARPs modi?es the intracellular 
levels of beta-catenin, suggesting that SARPs interfere With 
the Wnt-friZZled proteins signaling pathWay. Melkonyan, et 
al., PNAS USA, 94(25):13636-13641 (1997). Therefore, 
SARPs and proteins having sequence identity and/or simi 
larity to SARPs are of interest. 

[0212] In addition to sFRPs and SARPs, many extracel 
lular proteins are of interest. Extracellular proteins play an 
important role in the formation, differentiation and mainte 
nance of multicellular organisms. The fate of many indi 
vidual cells, e.g., proliferation, migration, differentiation, or 
interaction With other cells, is typically governed by infor 
mation received from other cells and/or the immediate 
environment. This information is often transmitted by 


























































