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SECRETION AND TRAFFICKING MOLECULES

TECHNICAL FIELD
This invention relates to nucleic acid and amino acid sequences of secretion and trafficking
molecules and to the use of these sequences in the diagnosis, treatment, and prevention of vesicle
trafficking, transport, neurclogical, autoimnume/mﬂmtory, and cell proliferative disorders, and in
the assessment of the effects of exogenous compounds on the expression of nucleic acid and amino

acid sequences of secretion and trafficking molecules.

BACKGROUND OF THE INVENTION

Bukaryotic cells are bound by a lipid bilayer membrane and subdivided into functionally .
distinct, membrane-bound compartments. The membranes maintain the essential differences between
the cytosol, the extraceliular environment, and the lumenal space of each intracellular organelle.
Eukaryotic proteins incliding integral membrane proteins, secreted proteins, and proteins destined for
the lumen of organelles are synthesized within the endoplasmic reticutum (ER), delivered to the Golgi
complex for post-translational processing and sorting, and then fransported to specific intracellular and
extracellular destinations. Material is internalized from the extracellular environment by endocytosis, a
process essential for transmission of neuronal, metabolic, and proliferative signals; uptake of many
essential nutrients; and defense against invading organismas. This intracellular and extracellular
movement of protein molecules is termed vesicle trafficking. Trafficking is accoroplished by the
packaging of protein molecules into specialized vesicles which bud from the donor organelle
membrane and fuse to the target membrane (Rothman, J.E and Wicland, F.T. (1996) Science
272:227-234).

The transport of proteins across the ER membrane involves a process that is similar in
bacteria, yeast, and mammals (Gorlich, D. et al. (1992) Cell 71: 489-503). In mammalian systems,
transport is initiated by the action of a cytoplasmic signal recognition particle (SRP) which recognizes
2 signal sequence on a growing, nascent polypeptide and binds the polypeptide and its ribosome
complex to the ER membrane through an SRP receptor located on the ER membrane. The signal
peptide is cleaved and the ribosome complex, together with the attached polypeptide, bécomes,
membrane bound. The polypeptide is ;ubscqucnﬂy translocated across the ER membrane and into a
vesicle (Blobel, G. and B. Dobberstein (1975) J. Cell Biol. 67:852-862).

Proteins implicated in the translocation of polypeptides across the ER membrane in yeast
include SEC61p, SEC62p, and SECG3p. Mutations in the genes encoding these proteins lead to
defects in the translocation process. SEC51 may be of particular importance since certain mutations
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in the gene for this protein inhibit the translocation of many proteins (Gorlich, supra).

Mammalian homologs of yeast SEC61 (mSECG1) have been identified in dog and rat (Gonlich,
supra). Mammalian SEC61 is also structurally similar to SECYp, the bacterial cytoplasmic membrane
translocation protein. mSEC61 is found in tight association with membrane-bound ribosomes. This
association is induced by membranc—targeﬁ_ng of nascent polypeptide chains and is weakened by
dissociation of the ribosomes into their constituent subunits. mSEC61 is postulated to be a component
of a putative protein-conducting channel, located in the ER membrane, to which nascent polypeptides
are transferred following the completion of translation by ribosomes (Gorlich, supra).

Several steps in the transit of material along the secretory and endocytic pathways require the
formation of transport vesicles. Specifically, vesicles form at the transitional endoplasmic reticulum
({ER), the 1im of Golgi cisternae, the face of the Trans-Golgi Network (TGIN), the plasma membrane
(PMy), and tubular extensions of the endosomes. Vesicle formation occurs when a region of
membrane buds off from the donor organelle. The membrane-bound vesicle contains proteins to be
transported and is surrounded by a proteinaceous coat, the components of which are recruited from
the cytosol. The initial budding and coating processes are controlled by a cytosolic ras-like
GTP-binding protein, ADP—Iibt{sy]ating factor (Arf), and adapter proteins (AP). Cytosolic GTP-bound
Axf is also incorporated into the vesicle as it forms. Different isoforms of both Arf and AP are
involved at different sites of budding. For example, Arfs 1, 3, and 5 are required for Golgi budding,
Arf4 for endosomal budding, and ArfS for plasma membrane budding. Two different classes of coat
protein have also been identified. Clathrin coats form on. vesicles derived from the TGN and PM,
whereas coatomer (COP) coats form on vesicles derived from the ER and Golgi (Mellman, 1. (1996)
Annu. Rev. Cell Dev. Biol. 12:575-625).

In clathrin-based vesicle formation, APs bring vesicle cargo and coat proteins together at the
surface of fhe budding membrane. APs are heterotetrameric complexes composed of two large
chains: one chain comprised of an @, v, 8, or & chain with 2  chain, a medium chain (1), and a small
chain (c). Clathrin binds to APs via the carboxy-terminal appendage domain of the B-adaptin subunit
(Le Bourgne, R. and Hoflack, B. (1998) Curr. Opin. Cell. Biol. 10:499-503). AP-1 functions in protein
sorting from the TGN and endosomes to compartments of the endosomal/lysosomal system. AP-2
functions in clathrin-mediated endocytosis at the plasma membrane, while AP-3 is associated with
endosomes and/or the TGN and recruits integral membrane proteins for transport to lysosomes and
lysosome-related organelles. The recently isolated AP-4 complex localizes to the TGN or a
neighboring compartment and may play a role in sorting events thought to take place in post-Golgi
compartments (Dell’ Angelica, E. C. et al. (1999) 1. Biol. Chem. 274:7278-7285). Cytosolic GTP-
bound Arf is Also incorporated into the vesicle as it forms. Another GTP-binding protein, dynamin,

JP 2004-528002 A 2004.9.16
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forms a 1ing complex around the neck of the forming vesicle and provides the mechanochemical force
required to release the vesicle from the dopor membrane. The coated vesicle complex is then
{ransported through the cytosol. During the transport process, Arf-bound GTP is hydrolyzed to GDP
and the coat dissociates from the transport vesicle (West, MLA. et al. (1997) J. Cell Biol. 138:1239-
1254). '
Coatomer (COP) coats, a second class of coat proteins, form on vesicles derived from the

ER and Golgi. COP coats can further be classified as COPL involved in retrograde traffic through the
Golgi and from the Golgi to the ER, and COPIL, involved in anterograde traffic from the ER to the
Golgi (Mellman, supra). The COP coat consists of two major components, 2 GTP-binding protein
(Arf or Sar) and coat protomer (coatomer). Coatomer is an equimolar complex of seven proteins,
termed a-, B-, B, y-, A-, &~ and Z-COP. The coatomer complex binds to dilysine motifs contained on
the cytoplasmic tails of integral membrane proteins. These include the dilysine-containing retrieval
motif of membrane proteins of the ER and dibasic/diphenylamine motifs of members of the p24 family.
The p24 family of type I membrane proteins represents the major membrane proteins of COPI
vesicles. (Harter, C. and Wieland, F.T. (1998) Proc. Natl. Acad. Sci. USA 95:11649-11654.)

Vesicles can undergo homotypic,fusing with a same type vesicle, or heterotypic, fusing with a
different type vesicle, fusion. Molecules required for appropriate targeting and fusion of vesicles
include proteins in the vesicle membrane, the target membrane, and proteins recruited from the
cytosol. During budding of the vesicle from the donor compartment, an integral membrane protein.
VAMP (vesicle-associated membrane protein) is incorporated inté the vesicle. Soon after the vesicle
uncoats, a cytosolic prenylated GTP-binding protein, Rab, is inserted into the vesicle membrane. The
amino acid sequence of Rab proteins reveals conserved GTP-binding domains characteristic of Ras
superfamily members. In the vesicle membrane, GTP-bound Rab interacts with VAMP. Once the
vesicle reaches the target membrane, a GTPase activating protein (GAP) in the target membrane
converts the Rab protein to the GDP-bound form. A cytosolic protein, guanine-nucleotide dissociation
inhibitor (GDI) then removes GDP-bound Rab from the vesicle membrane. Several Rab isoforms
have been identified and appear to associate with specific compartments within the cell. For example,
Rabs 4, 5, and 11 are associated with the early endosome, whereas Rabs 7 and 9 associate with the
late endosome. These differences may provide selectivity in the association between vesicles and
their target membranes. (Novick, P., and Zerial, M. (1997) Cur. Opin. Cell Biol. 9:496-504.)

Docking of the transport vesicle with the :Earget membrane involves the formation of a
complex between the vesicle SNAP receptor (v-SNARE), target membrane (t-) SNAREs, and
certain other membrane and cytosolic proteins. Many of these other proteins have been identified
although their exact functions in the docking complex remain uncertain (Tellam, J.T. et al. (1995) J.
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Biol Chem, 270:5857-5863; Hata, Y. and Sudhof, T.C. (1995) J. Biol. Chem. 270:13022-13028).
N-ethylmaleimide sensitive factor (NSF) and soluble NSF-attachment protein (o-SNAP and B-SNAP)
are two such proteins that are conserved from yeast to man and function in most intracellular
membrane fusion reactions. Secl represents a family of yeast proteins that function at many different
stages in the secretory pathway including membrane fusion. Recently, mammalian homologs of Secl,
called Munc-18 proteins, have been identified (Katagiri, H. et al. (1995) J. Biol. Chem. 270:4963-4966;
Hata et al. supra).

The SNARE complex involves three SNARE molecules, one in the vesicular membrane and
two in the target membrane. Together they form a rod-shaped complex of four a-helical coiled-coils.
The membrane anchoring domaiss of all three SNARESs project from one end of the rod. This
complex is similar to the rod-like stractures formed by fusion proteins characteristic of the enveloped
viruses, such as myxovirus, influenza, filovirus (Ebola), and the HIV and SIV retroviruses (Skehel, 1.1,
and Wiley, D.C. (1998) Cell 95:871-874). It has been proposed that the SNARE complex is sufficient
for membrane fusion, suggesting that the proteins which associate with the complex provide regulation
over the fusion event (Weber, T. et al. (1998) Cell 92:759-772). For example, in neurons, which
exhibit regulated exocytosis, docked vesicles do not fuse with the presynaptic membrane until
depolarization, which leads to an influx of calcium (Bennett, M.K., and Scheller, R.H. (1994) Anmu.
Rev. Biochem. 63:63-100). Synaptotagmin, an integral membrane protein in the synaptic vesicle,
associates with the t-SNARE syntaxin in the docking complex. Synaptotagmin binds calcivm in a
complex with negatively charged phospholipids, which allows the cytosolic SNAP protein to displace
synaptotagmin from syntaxin and fusion to occur. Thus, synaptotagmin is a negative regulator of
fusion in the neuron. (Liftleton, T, et al. (1993) Cell 74:1125-1134.)

The most abundant membrane protein of synaptic vesicles appears to be the glycoprotein
synaptophysin, a 38 kDa protein with four transmembrane domains and two intravesicular loops.
Synaptophysin monomers associate info homopolymers which form channels in the synaptic vesicle
membrane. Synaptophysin’s calcium-binding ability, tyrosine phosphorylation, and widespread
distribution in neural tissues suggest a potential role in neurosecretion (Bennett, supra.).

The transport of proteins into and out of vesicles relies on inferactions between cell
membranes and a supporting membrane cytoskeleton consisting of spectrin and other proteins, A
large family of related proteins called ankyrins participate in the transport process by binding to the
membrane skeleton protein spectrin and to a protein in the cell membrane called band 3, a component
of an anion channel in the cell membrave. Ankyzins therefore function as a critical link between the
cytoskeleton and the cell membrane.

Originally found in association with erythroid cells, ankyrins are also found in other tissues as

JP 2004-528002 A 2004.9.16
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well (Birkenmeier, C.S. et al. (1993) J. Biol. Chem. 268:9533-9540). Ankyrins are large proteins
(~1800 amino acids) containing an N-terminal, 89 kDa domain that binds the cell membrane proteins
band 3 and tubufin, a central 62 kDa domain that binds the cytoskeletal proteins spectrin and vimentin,
and a C-terminal, 55 kDa regulatory domain that functions as a modifier of the binding activities of the
other two domains. Individual genes for ankyrin are able to produce multiple ankyrin isoforms by
various insertions and deletions. These isoforms are of nearly identical size but may have different
functions. In addition, smaller transcripts are produced which are missing large regions of the coding
sequences from the N-terminal (band 3 binding), and central (spectrin binding) domains. The
existence of such a laxge family of ankyrin proteins and the observation that more than one type of
ankyrin may be expressed in the same cell type suggests that ankyrins may have more specialized
functions than simply binding the membrane skeleton to the plasma membrane (Birkenmeier, supra).

In bumans, two isoforms of ankyrin are expressed, alternatively, in developing etythroids and
mature erythroids, respectively (Lambert, S. et. al. (1990) Proc. Natl. Acad. Sci. USA 87:1730-1734).
A deficiency in erythroid spectrin and ankyrin has been associated with the hemolytic anemia,
hereditary spherocytosis (Coetzer, T.L. et al. (1988) New Engl. J. Med. 318:230-234),

Correct trafficking of proteins is of particular importance for the proper function of epithelial
cells, which are polarized into distinct apical and basolateral dornains containing different cell
membrane components such as lipids and membrane~associated proteins. Certain proteins are flexible
and may be sorted to the basolateral or apical side depending upon cell type or growth conditions. For
example, the kidney anion exchanger (kAE1) can be retargeted from the apical o the basolateral
domain if cells are cultured at higher density. The protein kanadaptin was isolated as a protein which
binds to the cytoplasmic domain of KAE1. It also colocalizes with KAE] in vesicles, but not in the
‘membrane, suggesting that kanadaptin’s function. is to guide kAE1-containing vesicles to the
basolateral target membrane (Chen, J. et al. (1998) J. Biol. Chem. 273:1038-1043).

Vesicle trafficking is crucial in the process of nenrotransmission. Synaptic vesicles carry
neurotransmitter molecules from the cytoplasm of a neuron to the synapse. Rab3's are a family of
GTP-binding proteins located on synaptic vesicles. The RIM family of proteins are thought to be
effectors for Rab3's (Wang, Y. et al. (2000) J. Biol Chem. 275:20033-20044). Rabphilin-3 is a
synaptic vesicle protein. Granuphilins are proteins with homology to rabphilins, and may have a unique
role in exocytosis (Wang, J. et al. (1999) J. Biol. Chem. 274:28542-28548).

The etiology of numerous human diseases and disorders can be attributed to defects in the
trafficking of proteins to organelles or the cell surface. Defects in the trafficking of membrane-bound
receptors and ion channels are associated with cystic fibrosis (cystic fibrosis transmembrane

conductance regulator; CFTR), glucose-galactose malabsorption syndrome (Na*/glucose

5
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cotransporter), hypercholesterolemia (low-density lipoprotein (LDL) seceptor), and forms of diabetes
melitus (insulin receptor). Abnormal hormonal secretion is linked to disorders including diabetes
insipidus (vasopressin), hyper- and hypoglycemia (insulin, glucagon), Grave’s disease and goiter
(thyroid hormone), and Cushing’s and Addison’s diseases (adrenocorticotropic hormone; ACTH).

Cancer cells secrete excessive amounts of hormones or other biologically active peptides.
Disorders related to excessive secretion of biologically active peptides by tumor cells include: fasting
hypoglycemia due to increased insulin secretion from insulinoma-islet cell tumors; hypertension due to
increased epinephrine and norepinephrine secreted from pheochromocytomas of the adrenal medulla
and sympathetic paraganglia; and carcinoid syndrome, which includes abdominal cramps, diarthea, and
valvular heart disease, caused by excessive amounts of vasoactive substances (serotonin, bradykinin,
Hst&mine, prostaglandins, and polypeptide hormones) secreted from intestinal tumors. Ectopic
synthesis and secretion of biologically active peptides (peptides not expected from a tomior) includes
ACTH and vasopressin in-lung and pancreatic cancers; parathyroid hormone in lung and bladder
cancers; calcitonin in lung and breast cancers; and thyroid-stimulating hormone in medullary thyroid
carcinoma.

Various human pathogens alter host cell protein trafficking pathways to their own. advantage.
For example, the HIV pratein Nef down-regulates cell surface expression of CD4 molecules by
accelerating thejr endocytosis through clathrin coated pits. This function of Nef is important for the
spread of HIV from the infected cell (Harris, M. (1999) Curr. Biol. 2:R449-R461). A recently
identified human protein, Nef-associated factor 1 (Nafl), a protein with four extended coiled-coil
domains, has been found to associate with Nef. Overexpression of Nafl increased cell surface
expression of CD4, an effect which could be suppressed by Nef (Fukushi, M. et al. (1999) FEBS Lett.
442:33-88).

The discovery of new secretion and trafficking molecules and the polynucleotides encoding
them satisfies a need in the art by providing new compositions which are useful in the diagnosis,
prevention, and treatment of vesicle trafficking, fransport, neurological, autoimmune/inflammatory, and
cell proliferative disorders, and in the assessment of the effects of exogenous compounds on the

expression of nucleic acid and amino acid sequences of secretion and trafficking molecules.

SUMMARY OF THE INVENTION
The invention features purified polypeptides, secretion and trafficking molecules, referred to
collectively as “SAT” and individually as “SAT-1,” “SAT-2,” “SAT-3,” “SAT-4,” “SAT-5,” “SAT-6,"
“SAT-7,” “SAT-8,” and “SAT-9.” In one aspect, the invention provides an isolated polypeptide

selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected
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from the group consisting of SEQ ID NO:1-9, b) a polypeptide comprising a naturally occurring amino
acid sequence at least 90% identical to an aming acid sequence selected from the group consisting of
SEQ ID NO:1-9, ) a biologically active fragment of a polypeptide having an amino acid sequence i
selected from the group consisting of SEQ ID NQ:1-9, and d) an immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9. In
one alternative, the invention provides an isolated polypeptide comprising the amino acid sequence of
SEQ ID NO:1-9.

The invention further provides an isolated polynucleotide encoding a polypeptide selected from
the group consisting of a) a polypeptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9, b) a polypeptide comprising a naturally occurring amino acid sequence
at Jeast 90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-
9, ¢) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consf;stiug of SEQ ID NO:1-9. In one alternative, the
polynucleotide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-9. In
another alternative, the polynucleotide is selected from the group consisting of SEQ ID NO:10-18.

Additionally, the invention provides a recombinant polymucleotide comprising a promoter
sequence operably linked to a polynucleatide encoding a palypeptide selected from the group
consisting of a) a polypeptide mmpxising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-9, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, ¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9. In one alternative, the invention
provides a cell transformed with the recombinant polynucleotide. In another alternative, the invention
provides a transgenic organism comprising the recombinant polynucleotide.

The invention also provides a method for producing a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-9, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, ¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9, and d) an. immunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9. The method comprises a) culturing
a cell under conditions suitable for expression of the polypeptide, wherein said cell is transformed with
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a recombinant polynucleotide comprising a promoter sequence operably linked to a polynucleotide
encoding the polypeptide, and b) recovering the polypeptide so expressed.

Additionally, the invention provides an isolated antibody which specifically hinds to a
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, b) a polypeptide compﬁsing a naturally
ocourring amino acid sequence at least 90% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9, ¢} a biologically active fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an immunogenic
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
D NO:1-9.

The invention further provides an isolated polynucleotide selected from the group consisting of
a) a polynucleotide conprising a polynuclectide sequence selected from the group consisting of SEQ
ID NO:10-18, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18,
c) a polynucleotide complementary to the polynucleatide of a), d) a polynucleotide complementary to
the polynucleotide of b), and €) an RNA equivalent of a)-d). In one alternative, the polynucleotide
comprises at least 60 contiguous nucleotides.

Additionally, the invention provides a method for detecting a target polynucleotide in a se;inplc,
said target polynucleotide having a sequence of a polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ
ID NO:10-18, b) a polynucleotide compiising a naturally occurring polynucleotide sequence at least
90% identical to a polymucleotide sequence selected from the group consisting of SEQ ID NO:10-18,
¢} a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to
the polynucleotide of b), and e) an RNA equivalent of a)-d). The method comprises a) hybridizing the
sample with a probe comprising at least 20 contiguous nucleotides comprising a sequence
complementary to said target polynucleotide in the sample, and which probe specifically hybridizes to
said target polynucleotide, under conditions whereby a hybridization complex is formed between said
probe and said target polynucleotide or fragments thereof, and b) detecting the presence or absence of
said hybridization complex, and optionally, if present, the amount thereof. In one alternative, the probe
comprises at least 60 contiguous nucleotides.

The invention further provides a method for detecting a target polynucleotide in a sample, said
target polynucleotide baving a sequence of a polynucleotide selected from the group consisting of a) a
polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ ID
NO:10-18, b} a polynucleotide comprising a naturally occurring polynucleotide sequence at least 90%
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identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polynucleotide of b), and ¢) an RNA equivalent of a)-d). The method comprises a} amplifying said
target polynucleotide or fragment thereof using polymerase chain reaction amplification, and b)
detecting the presence or absence of said amplified target polynucleotide or fragment thereof, and,
optionally, if present, the amount thereof.

The inventiion further provides a composition comprising an effective amount of a polypeptide
selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9, b} a polypeptide comprising a naturally occurting amino
acid sequence af least 90% identical to an amino acid sequence selected from the group consisting of
SEQ ID NO:1-9, c) a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and
a pharmacentically acceptable excipient. In one embodiment, the composition compxisés an amino
acid sequence selected from the group consisting of SEQ ID NO:1-9. The invention additionally
provides a method of treating a disease or condition associated with decreased expression of
functional SAT, comprising administering to 2 patient in need of such treatment the composition.

The invention also provides a method for screening a compound for effectiveness as an
agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino.
acid sequence selected from the group consisting of SEQ ID NO:1-9, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO‘:I-Q, c) 2 biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting agonist activity in the sample. In one alternative, the
invention provides a composition comprising an agonist compound identified by the method and a
pharmaceutically acceptable excipient. In another alfernative, the invention provides a method of
treating a disease or condition associated with decreased expression of functional SAT, comprising
administering to a patient in need of such treatment the composition.

Additionally, the invention provides a method for screening a compound for effectiveness as
an antagonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-9, b) a polypeptide

comiprising a naturally occurring amino acid sequence at Ieast 90% identical to an amino acid
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sequence selected from the group consisting of SEQ ID NO:1-9, ¢} a biologically active fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and
d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b} detecting antagonist activity in the sample. In one alternative, the
invention. provides a composition comprising an antagonist compound identified by the method and a
pharmaceutically acceptable excipient. In another alternative, the invention provides a method of
treating a disease or condition associated with overexpression of functional SAT, comprising
administering to a patient in need of such treatment the composition.

The invention further provides a method of screening for a compound that specifically binds to
a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9, b) a polypeptide comprising a
naturally occutring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9, ¢) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. The method comprises a) combining the polypeptide with at least one
test compound under suitable conditions, and b) detecting binding of the polypeptide to the test
compound, thereby identifying a compound that specifically binds to the polypeptide.

The invention further provides a method of screening for a compound that modulates the:
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-9, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid se;quence selected -
from the group consisting of SEQ ID NO:1-9, ¢} a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NQ:1-9, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. The method comprises a) combining the polypeptide with at least ong
test compound under conditions permissive for the activity of the polypeptide, b) assessing the activity
of the polypeptide in the presence of the test compeound, and ¢) comparing the activity of the
polypeptide in the presence of the test compound with the activity of the polypeptide in the absence of
the test compound, wherein a change in the activity of the polypeptide in the presence of the test
compound is indicative of & compound that modulates the activity of the polypeptide.

The invention further provides a method for screening a compound for effectiveness in

altering expression of a target polynucleotide, wherein said target polynucleotide comprises a sequence
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selected from the group consisting of SEQ ID NO:10-18, the method comprising a) exposing a sample
comptising the target polymucleotide to a compound, and b) detecting altered expression of the target
polynucleotide.

The invention further provides a method for assessing toxicity of a test compound, said
method comprising a) treating a biological sample containing mucleic acids with the test compound; b)
hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20
contiguous nucleotides of a polynucleotide selected from the group consisting of i} a polynucleotide
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, ii) a
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, iii) a polynucleotide
having a sequence complementary to i), iv) a polynucleotide complementary }.o the polynucleotide of
if}, and v) an RNA equivalent of i)-iv). Hybridization occurs under conditions whereby a specific
hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polynucleotide selected from the gm\ip consisting of i) a polynucleotide comprising
a polymucleotide sequence selected from the group consisting of SEQ ID NO:10-18, ii} a
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NQ:10-18, iii) a polynucleotide
complementary to the polynucleatide of ), iv) a polynucleotide complementary to the polynucleotide of
if), and v) an RNA equivalent of i)-iv). Alternatively, the target polynucleotide comprises a fragment
of a polynucleotide sequence selected from the group consisting of i)-v) above; ¢} quantifying the
amount of hybridization complex; and d) comparing the amount of hybridization complex in the treated
biological sample with the amount of hybridization complex in an untreated biological sample, wherein
a difference in the amount of hybridization complex in the treated biological sample is indicative of

toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the present invention.

Table 2 shows the GenBank identification number and annotation of the nearest GenBank
homolog for polypeptides of the invention. The probability score for the match between each
polypeptide and its GenBank homolog is alsa shown.

Table 3 shows structural features of polypeptide sequences of the invention, including
predicted motifs and domains, along with the methads, algorithms, and searchable databases used for
analysis of the polypeptides. '

JP 2004-528002 A 2004.9.16



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

15

20

30

(104) JP 2004-528002 A 2004.9.16

WO 02/02610 PCT/US01/20704

Table 4 lists the cDNA and/or genomic DNA fragments which were used to assemble
polynucleotide sequences of the invention, along with selected fragments of the polynucleotide
sequences.

Table 5 shows the representative cDNA library for polymucleotides of the invention.

Table 6 provides an appendix which describes the tissues and vectors used for construction of
the cDNA libraries shown in Table 5.

Table 7 shows the tools, programs, and algorithms used to analyze the polynucleotides and
polypeptides of the invention, élong'with applicable descriptions, references, and threshold parameters.

DESCRIPTION OF THE INVENTION

Before the present proteins, nucleotide sequences, and methods are described, it is understood
that this invention is pot limited to the particular machines, materials and methods described, as these
may vary. Itis also to be understood that the terminology used hesein is for the purpose of describing
particular embodiments only, and is not intended to limit the scope of the present invention which will
be limited only by the appended clains.

Tt must be noted that as used herein and in the appended claims, the singular forms “a,” “an,”
and “the” include plural reference unless the context clearly dictates otherwise. Thus, for example, a
reference to “a host cell” includes a plurality of such host cells, and a reference to “an antibody” is a
reference to one or more antibodies and equivalents thereof known to those skilled in the art, and so
forth. .

Unless defined otherwise, all technical and scientific terms used herein have the same
meanings as commonly understood by one of ordinary skill in the art to which this invention belongs.
Although any machines, materials, and methods similar or equivalent to those described herein can be
used to practice or test the present invention, the preferred machines, materials and methods are now
described. All publications mentioned herein are cited for the purpose of describing and disclosing the
cell lines, protocols, reagents and vectors which are reported in the publications and which might be
used in connection with the invention. Nothing herein is to be construed as an admission that the
invention is not enﬁtled to antedate such disclosure by virtue of prior invention.
DEFINITIONS

“SAT” refers to the amino acid sequences of substantially purified SAT obtained from. any
species, particularly a mammalian species, including bovine, ovine, porcine, murine, equine, and human,
and from any source, whether natoral, synthetic, semi-synthetic, or recombinant.

The term “agonist” refers to a molecule which intensifies or mimics the biological activity of

SAT. Agonists may include proteins, nucleic acids, carbohydrates, small molecules, or any other
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compound or composition which modulates the activity of SAT either by directly inteta;:ting with SAT
or by acting on components of the biological pathway in which SAT participates.

An “gllelic variant” is an alternative form of the gene encoding SAT. Allelic variants may
result from at least one mutation in the nucleic acid sequence and may result in altered mRNAs or in
polypeptides whose structure or fanction may or may not be altered. A gene may have none, one, or
many allelic variants of its naturally occurring form. Comumon mutational changes which give rise to
allelic variants are generally ascribed to natural deletions, additions, or substitutions of nucleotides.
Each of these types of changes may occur alone, or in combination with the othiers, one or more times
in a given sequence..

“Altered” nucleic acid sequences encoding SAT include those sequences with deletions,
insertions, or substitutions of different nucleotides, resulting in a polypeptide the same as SAT ora
polypeptide with at Jeast one functional characteristic of SAT. Included within this definition are
polymorphisms which may or may not be readily detectable using a particular oligonucleotide probe of
the polymucleotide encoding SAT, and improper or unexpected hybridization to allelic variants, with a
locus other than the normal chromosomal locus for the polynucleotide sequence encoding SAT. The
encoded protein may also be “altered,” and may contain deletions, insertions, or substitutions of amino
acid residues which produce a silent change and result in a functionally equivalent SAT. Deliberate
amino acid substitutions may be made on the basis of similarity in polarity, charge, solubility,
bydrophobicity, hydrophilicity, and/or the amphipathic nature of the residues, as long as the biological
or immunological activity of SAT is retained. For example, negatively charged amino acids may
include aspartic acid and glutamic acid, and positively charged amino acids may include lysine and,
arginine. Amino acids with uncharged polar side chains having similar hydrophilicity values may
include: asparagine and glutamine; and serine and threonine. Amino acids with uncharged side chains
having similar hydrophilicity values may include: leucine, isoleucine, and valine; glycine and alanine;
and phenylalanine and tyrosine.

The terms “amino acid” and “amino acid sequence” refer to an oligopeptide, peptide,
polypeptide, or protein sequence, or a fragment of any of these, and to naturally occurring or synthetic
molecules. Where “amino acid sequence” is recited to refer to a sequence of a naturally occuring
protein molecule, “amino acid sequence” and like terms are not meant to limit the amine acid sequence
to the complete native amino acid sequence associated with the recited protein molecule.

“Amplification” relates to the production of additional copies of a mucleic acid sequence.
Amplification is generally carrjed out using polymerase chain reaction (PCR) technologies well known
inthe art.

The term “antagonist” refers to a molecule which inhibits or attenuates the biological activity

13
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of SAT. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small
melecules, or any other compound or composition which modulates the activity of SAT either by
directly interacting with SAT or by acting on components of the biological pathway in which SAT
participates,

The term “antibody” refers to intact immunoglobulin molecules as well as to fragments
thereof, such as Fab, F(ab’),, and Fv fragments, which are capable of binding an epitopic determinant.
Antibodies that bind SAT polypeptides can be prepared using intact polypeptides or using fragments
containing small peptides of interest as the immunizing antigen. The polypeptide or oligopeptide used
0 imunize an animal (e.g., 2 mWouse, a rat, or a rabbit) can be derived from the translation of RNA,
or synthesized chemically, and can be conjugated to a carrier protein if desired. Commonly used
carriers that are chemically coupled to peptides include bovine serum albumin, thyroglobulin, and
keyhole limi)e't hemocyanin (KLH). The coupled peptide is then used to immunize the animal.

The term “antigenic determinant” refers to that region of 2 molecule (i.e., an epitope) that
makes contact with a particular antibody. When a protein or a fragment of a protein is used to
immunize a host animal, numerous regions of the protein may induce the production of antibodies
which bind specifically to antigenic determinants (particular regions or three-dimensional structures on
the protein). An antigenic determinant may compete with the intact antigen (i.e., the immunogen used
to elicit the immune response) for binding to an antibody.

The term “antisense” refers to any composition capable of base-pairing with the “sense”
(coding) strand of a specific nucleic acid sequence. Antisense compositions may include DNA; RNA;
peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as
phosphorothicates, methylphosphonates, or benzylphosphonates; oligonucleotides having modified
sugar groups such as 2'-methoxyethyl sugars or 2'-methoxyethoxy sugars; or oligonucleotides having
moodified bases such as 5-methyl cytosine, 2'-deoxyuracil, or 7-deaza-2'-deoxyguanosine. Antisense
molecules may be produced by any method including chemical synthesis or transcription. Once
introduced into a cell, the complementary antisense molecule base-pairs with a naturally occurring
mucleic acid sequence produced by the cell to form duplexes which block either transcription or
translation. The designation “negative” or “minus” can refer to the antisense strand, and the
designation “positive” or “plus” can refer to the sense strand of a reference DNA molecule.

The term “biologically active” refers to a protein having structural, regulatory, or biochemical
functions of a naturally occurring molecule. Likewise, “Immunologically active” or “imrunogenic™
refers to the capability of the natural, recombinant, or synthetic SAT, or of any oligopeptide thereof, to
induce a specific immune response in appropriate animals or cells and to bind with specific antibodies.

“Complementary” describes the relationship between two single~stranded nucleic acid
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sequences that anmeal by base—};ajling. For example, 5-AGT-3" pairs with its complement,
3-TCA-5".

A “composition comprising a given polynucleotide sequence” and a “composition comprising a
given amino acid saquénce" refer broadly to any composition containing the given polynucleotide or
amino acid sequence. The composition may comprise a dry formulation or an aqueous solution.
Compositions comprising polynucleotide sequences encoding SAT or fragments of SAT may be
employed as hybridization probes. The prabes may be stored in freeze-dried form and may be
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe may be
deployed in an aqueous solution containing salts (e.g., NaCl), detergents (e.g., sodium dodecyl sulfate;
SDS), and other components (e.2., Dephardf's solution, dry milk, salmon sperm DNA, etc.).

“Consensus sequence” refers to a nucleic acid sequence which has been subjected to
repeated DNA sequence analysis to resolve uncalled bases, extended using the XL-PCR kit (Applied
Biosystems, Foster City CA) in the 5' and/or the 3' direction, and resequenced, or which has been
assembled from one or more overlapping cDNA, EST, or genomic DNA fragiments using a computer
program for fragment assembly, such as the GELVIEW fragment assembly system (GCG, Madison
‘W) or Phrap (University of Washington, Seattle WA). Some sequences have been both extended
and assernbled to produce the consensus sequence. )

“Conservative amino acid substitations” are those substitutions that are predicted to least
interfere with the properties of the original protein, i.e., the structure and especially the function of the
protein is conserved and not significantly changed by such substitutions. The table below shows amino
acids which may be substituted for an original amino acid in. a protein and which are regarded as

conservative amino acid substitutions.

Original Residue Conservative Substitution
Ala Gly, Ser
Arg His, Lys
Asn Asp, Gin, His
Asp Asn, Glu
Cys Ala, Ser
Gln Asn, Glu, His
Gln Asp, Gln, His
Gly Ala
His Asp, Arg, Gln, Glu
e Leu, Val
Leu Tle, Val
Lys Arg, Gln, Glu
Met Leu, Ile
Phe ’ His, Met, Leu, Trp, Tyr
Ser Cys, Thr
Thr Ser, Val
15
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Tip Phe, Tyr
Tyr His, Phe, Trp
Val Tle, Leu, Thr

Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide
backbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation,
(b) the charge or hydrophobicity of the molecule at the site of the substitution, and/or (c) the bulk of
the side chain. ‘

A “deletion” refers to a change in the amino acid or nucleotide sequence that results in the
absence of one or more amino acid residues orr nucleotides.

The term “dexivative” refers to a chemically modified polynucleotide or polypeptide.
Chemical modifications of a polymicleotide can include, for example, replacement of hydrogen by an.
alkyl, acyl, hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which retains
at least one biological or immunological fanction of the natural molecule. A derivative polypeptide is
one modified by glycosylation, pegylation, or any similar process that retains at least one biological or
immunological function of the polypeptide from which it was derived. )

A “detectable label” refers to a reporter molecule or enzyme that is capable of generating a
measurable signal and is covalently or noncovalently joined to a polynucleotide or polypeptide.

“Differential expression” refers to increased or upregulated; or decreased, downregulated, or
absent gene or protein expression, determined by comparing at least two different samples. Such
comparisons may be carried out between, for example, a treated and an untreated sample, or a
diseased and a normal sample.

A “fragment” is a unique portion of SAT or the polynucleotide encodhig SAT which is
identical in sequence to but shorter in length than the parent sequence. A fragment may comprise up
to the entire length of the defined sequence, minus one mucleotide/amino acid residue. For example, a
fragment may comprise from 3 to 1000 contiguous nucleotides or amino acid residues. A fragment
used as a probe, primer, antigen, therapeutic molecule, or for other purposes, may be at least 5, 10, 15,
16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least 500 contignous npclaotides or amino acid
residues in length. Fragments may be preferentially selected from certain regions of a molecule. For
example, a polypeptide fragment may corprise a certain length of contiguous amino acids selected
from the first 250 or 500 amino acids (or first 25% or 50%) of a polypeptide as shown in a certain
defined sequence. Clearly these lengths are exemplary, and any length that is supported by the
specification, inclu(_:h’ng the Sequence Listing, tables, and figures, may be encompassed by the present
embodiments.

A fragment of SEQ ID NO:10-18 comprises a region of unique polynucleotide sequence that
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specifically identifies SEQ ID NO:10-18, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:10-18 is useful, for
exarnple, in hybridization and amplification technologies and in analogous methods that distinguish SEQ
ID NO:10-18 from related polynucleotide sequences. The precise length of a fragment of SEQ ID
NO:10-18 and the region of SEQ ID NO:10-18 to which the fragment cofresponds are routinely
determinable by one of ordinary skill in the art based on the intended purpose for the fragment.

A fragment of SEQ ID NO:1-9 is encoded by a fragment of SEQ ID NO:10-18. A fragment
of SEQ ID NO:1-9 comprises a region of unique amino acid sequence that specifically identifies SEQ
ID NO:1-9. For example, a iragﬁxent of SEQ ID NO:1-9 is useful as an immunogenic peptide for the
development of antibodies that specifically recognize SEQ ID NO:1-9. The precise length of a
fragment of SEQ ID NO:1-9 and the region of SEQ ID NO:1-9 to which the fragment corresponds
are routinely determinable by one of ordinary skill in the art based on'the intended purpose for the
fragment.

A “full length” polynucleotide sequerioe is one containing at least a translation initiation codon
(e.g., methionine) followed by an open reading frame and a translation termination codon, A “full
length” polynucleotide sequence encodes a “full length” polypeptide sequence.

“Homology” refers to sequence similarity or, intemharigeably, sequence identity, between two
or more polynucleotide sequences or two or more polypeptide sequences.

The terms “pexcent identity” and “% identity,” as applied to polynucleotide sequences, refer to
the percentage of residue matches between at least two polynucleotide sequences aligned using a
standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps in
the sequéncss being compared in order to optimize alignment between two sequences, and therefore
achieve 2 more meaningful comparison of the two sequences.

Percent identity between polynucleotide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12e
sequence alignment program. This program is part of the LASERGENE software package, a suite of
molecular biological analysis programs (DNASTAR, Madison WI). CLUSTAL V is described in
Higgins, D.G. and P.M. Sharp (1989) CABIOS 5:151-153 and in Higgins, D.G. et al. (1992) CABIOS
8:189-191. For pairwise alignments of polynucleotide sequences, the default parameters are set as
follows: Ktuple=2, gap penalty=5, window=4, and “diagonals saved"=4. The “weighted” residue
weight table is selected as the defauit. Percent identity is reported by CLUSTAL V as the “percent
similarity” between aligned pelynucleotide sequences.

Alternatively, a suite of commenly used and freely available sequence comparison algorithms
is provided by the National Center for Biotechnology Information (NCBI) Basic Local Alignment
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Search Tool (BLAST) (Altschul, S.F. et al. (1990) J. Mol. Biol. 215:403-410), which is available from
several sources, including the NCBI, Bethesda, MD, and on the Internet at
hittp://www.ncbi.nlm.nih.gov/BLAST/. The BLAST software suite includes various sequence analysis
programs including “blastn,” that is used to align a known polynucleotide sequence with other
polynucleotide sequences from a variety of databases. Also available is a tool called “BLAST 2
Sequences” that is used for direct pairwise comparison of two nucleotide sequences. “BLAST 2
Sequences” can be accessed and used interactively at hitp://www.ncbinlm.nih.gov/gorf/bl2 html. The
“BLAST 2 Sequences” tool can be used for both blastn and blastp (discussed below). BLAST
programs are commonly used with gap and other parameters set to default settings. For example, to
compare two nucleotide sequences, one may use blastn with the “BLAST 2 Sequences” tool Version
2.0.12 (April-21-2000) set at defanlt parameters. Such defanlt parameters may be, for example:

Matrix: BLOSUMG2

Reward for masch: 1

Penalty for mismarch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 11

Filter: on

Percent identity may be measured over the length of an entire defined sequence, for example,
as defined by a particular SEQ ID number, or may be measured over a shorter length, for example,
over the length of a fragment taken from a larger, defined sequence, for instance, a fragment of at
least 20, at least 30, at least 40, at least 50, at least 70, at least 100, or at least 200 contiguous
nucleotides. Such lengths are exemplary only, and it is understood that any fragment length supported
by the sequences shown herein, in the tables, figures, or 'Sequem:e Listing, may be use to describe a
length aver which percentage identity may be measured.

Nucleic acid sequences that do not show a high degree of identity may nevertheless encode
similar amino acid sequences due to the degeneracy of the genetic code. It is understood that changes
in a nucleic acid sequence can be made using this degeneracy to produce multiple nucleic acid
sequences that all encode substantially the same protein. .

The phrases “percent identity” and “% identity,” as applied to polypeptide sequences, refer to
the percentage of residue matches between at least two polypeptide sequences aligned using a
standardized algorithm. Methods of polypeptide sequence alignment are well-known. Some alignment

methods take into account conservative amino acid substitutions. Such conservative substitutions,
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explained in more detail above, generally preserve the charge and hydrophobicity at the site of
substitution, thus preserving the structure (and therefore function) of the polypeptide.

Percent identity between polypeptide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12¢
sequence alignment program (described and referenced above). For pairwise alignments of
polypeptide sequences using CLUSTAL V, the default parameters are set as follows: Ktuple=1, gap
penalty=3, window=5, and “diagonals saved”=5, The PAM250 matrix is selected as the default
residue weight table. As with polynucleotide alignments, the percent identity is reported by
CLUSTAL V as the “percent similarity” between aligned polypeptide sequence pairs.

Alternatively the NCBI BLAST software suite may be used. For example, for a pairwise
comparison of two polypeptide sequences, one may use the “BLAST 2 Sequences” tool Version
2.0.12 (April-21-2000) with blastp set at default parameters. Such default parameters may be, for

" example:

Matrix: BLOSUMG62

Open Gap: 11 and Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 3

Filter: on

Percent identity may be measured over the length of an entire defined polypeptide sequence,
for example, as defined by a particular SEQ ID number, or may be measured over a shorter length,
for example, over the length of a fragment taken from a larger, defined polypeptide sequence, for

instance, a fragment of af least 15, at least 20, at least 30, at least 40, at least 50, at least 70 or at least.

150 contiguous residues. Such lengths are exemplary only, and it is understood that any fragment
length supported by the sequences shown herein, in the tables, figures or Sequence Listing, may be
used to describe a lengfh over which percentage identity may be measured.

“Human artificial chromosomes™ (HACs) are linear microchromosomes which may contain
DNA sequences of about 6 kb to 10 Mb in size and which contain all of the elements required for
chromosome replication, segregation and maintenance.

The term “humanized antibody” refers to an antibody molecule in which the amino acid
sequence in the non-antigen binding regions hgs been altered so that the antibady more closely
resembles a human antibody, and still retains its original binding ability.

“Bybridization” tefers to the process by which a polymucleotide strand anneals with a
complementary strand through base pairing under defined hybridization conditions. Specific
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hybridization is an indication that two nucleic acid sequences share a high degree of complementarity.
Specific hybridization complexes form under permissive annealing conditions and remain hybridized
after the “washing” step(s). The washing step(s) is particularly important in determining the

stringency of the hybridization process, with more stringent conditions allowing less non-specific
binding, i.e., binding between pairs of nucleic acid strands that are not perfectly matched. Permissive
conditions for annealing of nucleic acid sequences are routinely determinable by one of ordinary skill in.
the art and may be consistent among hybridization experiments, whereas wash conditions may be
varied among experiments to achieve the desired stringency, and therefore hybridization specificity.
Permissive annealing conditions occur, for example, at 68°C in the presence of about 6 x SSC, about
1% (wiv) SDS, and about 100 pg/ml sheared, denatured salmon sperm DNA.

Generally, stringency of hybridization is expressed, in part, with reference to the temperature
under which the wash step is carried out. Such wash temperatures are typically selected to be about
5°C to 20°C lower than the thermal melting point (Tx;‘) for the specific sequence at a defined jonic
strength and pH. The T, is the temperature (under defined jonic strength and pH) at which 50% of
the target sequence hybridizes to a perfectly matched probe. An equation for calculating T, and
conditions for nucleic acid hybridization are well known and can be found in Sambrook, J. et al. (1989)
Molecular Cloning: A Laboratory Manual, 2* ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY;
specifically see volume 2, chapter 9.

High stringency conditions for hybridization between polynucleotides of the present invention
inclnde wash conditions of 68°C in the presence of about 0.2 x SSC and about 0.1% SDS, for 1 hour.
Alternatively, temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC concentration may
be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1%. Typically, blocking
reagents are used to block non-specific hybridization. Such blocking reagents inclnde, for instance,
sheared and denatured salmon sperm DNA at about 100-200 ug/ml. Organic solvent, such as
formamide at a concentration of about 35-50% v/v, may also be used under particular circumstances,
such as for RNA:DNA hybridizations. Useful variations on these wash conditions will be readily
apparent to those of ordinary skill in the art. Hybridization, particularly under high stringency
conditions, may be suggestive of evolutionary similarity between the nucleotides. Such similarity is
strongly indicative of a similar role for the nucleotides and their encoded polypeptides.

The term “hybridization complex™ refers to a complex formed between two nucleic acid
sequences by virtue of the formation of hydrogen bonds between complementary bases. A
hybridization complex may be formed in solution (e.g., Cqt or Ryt analysis) or formed between one
mucleic acid sequence present in solution and another nucleic acid sequence immobilized on a solid

support (e.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate
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to which cells or their nucleic acids have been fixed).

The words “insertion” and “addition” refer to changes in an amino acid or nucleotide
sequence resulting in the addition of one or more amino acid residues or nucleotides, respectively.

“Immune response” can refer to conditions associated with inflammation, trauma, immune
disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression
of various factors, e.g., cytokines, chemokines, and other signaling molecules, which may affect
celhilar and systemic defense systems.

An "immunogenic fragment” is a polypeptide or oligopeptide fragment of SAT which is
capable of eliciting an immune response when introduced into a living organism, for example, a
mammal. The term ';itnmuno genic fragment” also includes any polypeptide or oligopeptide fragment of
SAT which is useful in any of the antibody production metheds disclosed herein or known in the art.

The term “microarray” refers fo an arrangement of a plurality of polynucleotides,
polypeptides, or other chemical compounds on a substrate.

The terms “element” and “array element” refer to a polynucleotide, polypeptide, or other
chemical compound having a unique and defined position on a microarray.

The term “modulate” refers to a change in the activity of SAT. For example, modulation may
canse an increase or a decrease in protein activity, binding characteristics, or any other biological,
functional, or immunological properties of SAT,

The phrases “nucleic acid” and “nucleic acid sequence” refer to a nucleotide, oligonucleotide,
polynucleotide, or any fragment thereof. These phrases also refer to DNA or RNA of genomic or
synthetic origin which may be single-stranded or double-stranded and may represent the sense or the
antisense strand, to peptide nucleic acid (PNA), or to any DNA-Iike or RNA-like material.

“Operably linked” refers to the situation in. which a first nucleic acid sequence is placed in a
fonctional relationship with a second nucleic acid sequence. For instance, a promoter is operably
linked to a coding sequence if the promoter aﬁecté the transcription or expression of the coding
sequence, Operably linked DNA sequences may be in close proximity or contiguous and, where
necessary to join two protein coding regions, in the same reading frame.

“Peptide nucleic acid” (PNA) refers to an antisense molecule or anti-gene agent which
comprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of

amino acid residues ending in lysine. The terminal Iysine confers solubility to the composition. PNAs

‘ preferentially bind complementary single stranded DNA or RNA and stop transcript elongation, and

may be pegylated to extend their lifespan in the cell.
“Post-translational modification” of an SAT may involve lipidation, glycosylation,
‘phosphorylation, acetylation, racemization, proteolytic cleavage, and other modifications known. in the
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art. These processes may occur synthetically or biochemically. Biochemical modifications will vary
by cell type depending on the enzymatic milien of SAT. )

“Probe” refers to nucleic acid sequences encoding SAT, their complements, or fragments-
thereof, which are used to detect identical, allelic or related nucleic acid sequences. Probes are
isolated oligonucleotides or polynucleotides attached to a detectable label or reporter melecule,
Typical labels include radioactive isotopes, ligands, chemiluminescent agents, and enzymes. ‘“Primers™
are short nucleic acids, nsually DNA oligonucleotides, which may be annealed to a target
polynucleotide by complementary base-pairing. The primer may then be extended along the target
DNA strand by a DNA polymerase enzyme. Primer pairs can be used for amplification (and
identification) of a nucleic acid sequence, e.g., by the polymerase chain reaction (PCR).

Probes and primers as used in the present invention typically comprise at least 15 contiguous
nucleotides of a known sequence. Inorder to enhance specificity, longer probes and primers may also
be employed, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100,
or at least 150 consecutive nucleotides of the disclosed nucleic acid sequences. Probes and primers
may be considerably longer than these examples, and it is understood that any length supported By the
specification, including the tables, figures, and Sequence Listing, may be used. )

Methods for preparing and using probes and primers are described in the references, for
example Sambrook, I. et al. (1989) Molecular Cloning: A Laboratory Manual, 2% ed., vol. 1-3, Cold
Spring Harbor Press, Plainview NY; Ausubel, F.M. et al. (1987) Carrent Protocols in Molecular
Biology, Greene Publ. Assoc. & Wiley-Intersciences, New York NY; Innis, M. et al. (1990) PCR
Protocols. A Guide to Methods and Applications, Academic Press, San Diego CA. PCR primer pairs
can be derived from a known sequence, for example, by using computer programs intended for that .
purpose such as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Cambridge
MA).

Oligomucleotides for use as primers are selected using software known in the art for such
purpose. For exarnple, OLIGO 4.06 software is useful for the selection of PCR primer pairs of up to
100 nu‘cleoﬁdes each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000
nucleotides from an input polynucleotide sequence of up o 32 kilobases. Similar primer selection
programs have incorporated additional features for expanded capabilities. For example, the PimOU
primer selection program (available to the public from the Genome Center at University of Texas
South West Medical Center, Dallas TX) is capable of choosing specific primers from megabase
sequences and is thus useful for designing pritoers on a genome-wide scope. The Primer3 primer
selection program (available to the public from the Whitehead Institute/MIT Center for Genome
Research, Cambridge MA) allows the user to input a “mispriming library,” in which sequences to
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avoid as primer binding sites are user-specified. Primer3 is useful, in particular, for the selection of
oligonucleotides for microarrays. (The source code for the latter two primer selection programis may
also be obtained from their respective sources and modified to meet the user’s specific needs.) The
PrimeGen program (available to the public from the UK Human Genome Ma‘pping Project Resource
Centre, Cambridge UK} designs primers based on multiple sequence alignments, thereby allowing
selection of primers that hybridize to either the most conserved or least conserved regions of aligned
nucleic acid sequences. Hence, this program is useful for identification of both unique and counserved
oligonucleotides and polynucleotide fragments. The oligonucleotides and polynucleotide fragments
identified by any of the above selection methods are useful in hybridization technologies, for example,
as PCR or sequencing primers, microarray elements, or specific probes to identify folly or partially
complementary polynucleotides in a sample of nucleic acids. Methods of oligonucleotide selection are
not limited to those described above. ‘

A “recombinant mcleic acid” is a sequence that is not naturally occurring or has a sequence
that is made by an artificial combination of two or more otherwise separated segments of sequence.
This artificial combination is often accomplished by chemical synthesis or, more commonly, by the
artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering techniques
such as those described in Sambrook, supra. The term recombinant includes nucleic acids that have
been aliered solely by addition, substitution, or deletion of a portion of the nucleic acid. Frequently, a
recombinant micleic acid may incinde a nucleic acid sequence operably linked to a promater sequence.
Such a recombinant nucleic acid may be part of a vector that is used, for example, to transform a cell.

. Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a
vaccinia virus, that could be use to vaccinate 2 mammal wherein the recombinant micleic acid is
expressed, inducing a protective immunological response in the mammal, )

A “regulatory element” refers to a nucleic acid sequence usually derived from untranslated
regions of 2 gene and includes enhancers, promoters, introns, and 5' and 3’ untranslated regions
(UTRs). Regulatory elements interact with host or viral proteins which control transcription,
translation, or RNA stability. .

“Reporter molecules” are chemical or biochemical moieties used for labeling a nucleic acid,
amino acid, or antibody. Reporter molecules include radionuclides; enzymes; fluorescent,
chemiluminescent, or chromogenic agents; substrates; cofactors; inhibitors; magnetic particles; and
other moieties known in the ari.

An “RNA equivalent,” in reference to a DNA sequence, is composed of the same linear
sequence of nucleotides as the reference DNA sequence with the exception that all occurrences of

the nitrogenous base thymine are replaced with uracil, and the sugar backbone is composed of ribose
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instead of deoxyribose.

The term “sample’” is used in its broadest sense. A sample suspected of containing SAT,
nucleic acids encoding SAT, or fragments thereof may comprise a bodily fluid; an extract from a cell,
chromosome, organelle, or membrane isolated from a cell; a cell; genomic DNA, RNA, or cDNA, in
solution or bound to a substrate; a tissue; a tissue print; eic.

The terms “specific binding” and “specifically binding” refer to that interaction between a
protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any natural or
synthetic binding composition. The interaction is dependent upon the pl‘eseu(;e of a particular structure
of the protein, e.g., the antigenic determinant or epitope, recognized by the binding molecule. For
example, if an antibody is specific for epitope “A,” the presence of a polypeptide comprising the
epitope A, or the presence of free unlabeled A, in a reaction containing free labeled A and the
antibody will reduce the amount of labeled A that binds to the antibody.

The term “substantially purified” refers to nucleic acid or amino acid sequences that are
removed from their natural environment and are isolated or separated, and are at least 60% free,
preferably at least 75% free, and most preferably at least 90% free from other components with
which they are naturally associated.

A “substitution” refers to the replacement of one or more amino acid residues or nucleotides
by different amino acid residues or nucleotides, respectively. )

“Substrate” refers to any suitable rigid or semi-rigid support including membranes, filters,
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, gels, tubing, plates, polymers,
micrppaﬁiclcs and capillaties. The substraie can have a variety of surface forms, such as wells,
trenches, pins, channels and pores, to which polynucleotides or polypeptides are bound.

A “transcript image” refers to the collective pattern of gene expression by a particular cell
type or tissue under given conditions at a given time.

“Transformation” describes a process by which exogenous DNA is introduced into a recipient
cell. Transformation may occur under uaturﬂ or artificial conditions according to various methods
well known in the art, and may rely on any known method for the insertion of foreign nucleic acid
sequences into a prokaryotic or eukaryotic host cell. The method for transformation is selected based
on the type of host cell being transformed and may include, but is not limited to, bacteriophage or viral
infection, electroporation, heat shock, lipofection, and patticle bombardment. The term “transformed
cells” includes stably transformed cells in which the inserted DNA is capable of replication either as
an autopomously replicating plasmid or as part of the host chromosome, as well as transiently
transformed cells which express the inserted DNA or RNA for limited periods of time.

A "transgenic organism," as used herein, is any organism, including but not limited to animals
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and plants, in which one or morxe of the cells of the organism contains heterologous nucleic acid
introduced by way of human intervention, such as by transgenic techniques well known in the art. The
nucleic acid is introduced into the cell, directly or indirectly by introduction into a precursor of the cell,
by way of deliberate genetic manipulation, such as by microinjection or by infection with a
recombipant virus. The term genetic manipulation does not include classical cross-breeding, or in vitro
fertilization, but rather is directed to the introduction of a recombinant DNA molecule. The transgenic
organisms contemplated in accordance with the present invention include bacteria, cyanobacteria,
fungi, plants and animals. The isolated DNA of the present invention can be introduced into the host
by methods kunown in the art, for example infection, transfection, transformation or transconjugation.
Techniques for transferring the DNA of the present invention into such organisms are widely known
and provided in references such as Sambrook et al. (1989), supra.

A “varjant” of a particular nucleic acid sequence is defined as a nucleic acid sequence having
at least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of
the nucleic acid sequences using blastn with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of nucleic acids may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at Jeast 97%, at least 98%, or at least 99% or greater
sequence identity over a certain defined ]ebngth‘ A variant may be described as, for example, an
“allelic” (as defined above), “splice,” “species,” ot “polymorphic” variant. A splice variant may have
significant identity to a reference molecule, but will generally have a greater or lesser mumber of
polynucleotides due to alternative splicing of exons during mRNA processing. The corresponding
polypeptide may possess additional functional domains or lack domains that are present in the
reference molecule. Species variants are polynucleotide sequences that vary from one species to
another. The resulting polypeptides will generally have significant amino acid identity relative to each
other. A polymorphic variant is a variation in the polynucleotide sequence of a particular gene
between individuals of a given species. Polymorphic variants also may encompass “single mucleotide
polymorphisms™ (SNPs) in which the polynucleotide sequence varies by one nucleotide base. The
presence of SNPs may be indicative of, for example, a certain population, a disease state, or a
propensity for a disease state.

A “variant” of a particular polypeptide sequence is defined as a polypeptide sequence having
at least 40% sequence identity to the particular polypeptide sequence over a certain length of one of
the polypeptide sequences using blastp with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of polypeptides may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 90%, at least 91%, at least 92%, at léast 93%, at least
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94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence
identity over a certain defined length of ove of the polypeptides.

THE INVENTION

The invention is based on the discovery of new human secretion and trafficking molecules
(SAT), the polynucleotides encoding SAT, and the use of these compositions for the diagnosis,
treatment, or prevention of vesicle trafficking. transport, neurological, autoimmune/inflammatory, and
cell proliferative disorders.

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the invention. Each polynucleotide and its corresponding polypeptide are correlated to a
single Incyte project identification number (Incyte Project ID). Each polypeptide sequence is denoted
by both a polypeptide sequence identification number (Polypeptide SEQ ID NO:) and an Incyte ‘
polypeptide sequence number (Incyte Polypeptide ID) as shown. Bach polynucleotide sequence is
denoted by both a polynucleotide sequence identification number (Polynucleotide SEQ ID NO:) and an
Incyte polynucleotide consensus sequence number (Incyte Polynucleotide ID) as shown.

Table 2 shows sequences with homology to the polypeptides of the invention as identified by
BLAST analysis against the GenBank protein (genpept) database. Columns 1 and 2 show the
polypeptide sequence identification mimber (Polypeptide SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for polypeptides of the invention. Column 3
shows the GenBank identification number (Genbank ID NO:) of the nearest GenBank homolog.
Column 4 shows the probability score for the match between each polypeptide and its GenBank
homolog. Column 5 shows the annotation of the GenBank homolog along with relevant citations
where applicable, all of which are expressly incorporated by reference herein.

Table 3 shows various structural features of the polypeptides of the invention. Columns 1 and
2 show the polypeptide sequence identification number (SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptidé ID) for each polypeptide of the invention. Column
3 shows the number of amino acid residues in each polypeptide. Column 4 shows potential
phosphorylation sites, and column 5 shows potential glycosylation sites, as determined by the MOTIFS
program of the GCG sequence analysis software package (Genetics Computer Group, Madison WI).
Colummn 6 shows amino acid residues comprising signature sequences, domains, and motifs. Cobumn 7
shows analytical methads for protein structure/function analysis and in some cases, searchable
databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these
properties establish that the claimed polypeptides are secretion and trafficking molecules. For
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example, SEQ ID NO:2 is 93% identical to mitsugumin29 (GenBank ID g3077703), a synaptophysin
family member, as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.)
The BLAST probability score is 2.9e-136, which indicates the probability of obtaining the observed
polypeptide sequence alignment by chance. SEQ ID NO:2 also contains a synaptophysin/synaptoporin
domain as determined by searching for statistically significant matches in the hidden Markov mode}
(HMM)-based PFAM database of conserved protein family domains. (See Table 3.) Data from
BLIMPS and PROFILESCAN analyses, and BLAST comparisons to protein signature sequences in
the DOMO and PRODOM databases provide farther corroborative evidence that SEQ ID NO:2 is a
synaptophysin family member. SEQ ID NO:3 is 72% identical to rat apical endosomal glycoprotein
(GenBank ID g777776) with a BLAST probability score of 0.0. Data from BLAST analyses against
the PRODOM database provid'e further corroborative evidence that SEQ ID NO:3 is an apical
endosomal glycoprotein. SEQ ID NO:8 is 95% identical to Rattus norvegicus synaptotagmin I
(GenBank ID g484296) with a BLAST probability score of 0.0. SEQ ID NO:8 also contains a C2
domain as determined by searching for staﬁsﬁéa]ly significant matches in the hidden Markov model
(HMM)-based PFAM database of conserved protein family domains. (See Table 3.) Data from
BLIMPS, MOTIFS, and PROFILESCAN analyses provide further cortoborative évidencé that SEQ
ID NO:8 is a C2 domain-containing protein, most likely a member of the synaptotagmin farily. SEQ
ID NO:1, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, and SEQ ID NO:9 were
analyzed and annotated in a similar manner. The algorithms and parameters for the analysis of SEQ
ID NO:1-9 are described in Table 7. )

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA séquenoes or coding (ezon) sequences derived from genomic DNA, or any
combination of these two types of sequences. Columns 1 and 2 list the polyoucleotide sequence
identification number (Polynucleotide SEQ ID NO:) and the corresponding Incyte polynucieotide
consensus sequence number (Incyte Polynucleotide D) for each palynucleotide of the invention.
Column 3 shows the length of each polynucleotide sequence in basepairs. Column 4 lists fragments of
the polynucleotide sequences which are useful, for example, in hybridization or amplification
technologies that identify SEQ ID NO:10-18 or that distinguish between SEQ ID NO:10-18 and
related polynuclectide sequences. Column 5 shows identification numbers corresponding to cDNA
sequences, coding sequences (exons) predicted from genomic DNA, and/or sequence assemblages
comprised of both cDNA and genomic DNA. These sequences were used to assemble the full length
polynucleotide sequences of the invention. Columns 6 and 7 of Table 4 show the nuclectide start (57)
and stop (3') positions of the cDNA and/or genomic sequences in column 5 relative to their respective
full length sequences.
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The identification numbers in Coluron 5of Table 4 may refer specifically, for example, to

Incyte cDNAs along with their corresponding ¢cDNA libraries. For example, 1438701F1 is the
identification number of an Incyte cDNA sequence, and PANCNOTO?2 is the cDNA libraty from
which it is derived. Incyte cDNAs for which cDNA libraries are not indicated were derived from
pooled cDNA libraries (e.g., 70767606V1). Alternatively, the identification numbers in column 5 may
refer to GenBank cDNAs or ESTs (e.g., g5810426) which contributed to the assembly of the full
length polynucleotide sequences. In addition, the identification numbers in column 5 may identify
sequences derived from the ENSEMBL (The Sanger Centre, Cambridge, UK) database (i.e., those
sequences including the designation “ENST”). Alternatively, the identification numbers in colomn 5§
may be derived from the NCBI RefSeq Nucleotide Sequence Records Database (i.e., those

+ sequences including the designation “NM” or “NT") or the NCBI RefSeq Protein Sequence Records

(i.e., those sequences including the designation “NP™). Aliernatively, the identification nwmbers in
column 5 may refer to assemblages of both cDNA and Genscan-predicted exons brought together by
an “exon stitching” ;dgorithm For example, FL_XXXXXX N, N, YYYYY N, N,represents a
“stitched” sequence in which XXXXXX is the identification number of the cluster of sequences to
which the algorithm was applied, and YYYYY is the number of the prediction generated by the
algorithm, and N, , ; , if present, represent specific exons that may have been manually edited during
analysis (See BExample V). Alternatively, the identification numbexs in column 5 may refer to
assemblages of exons brought together by an “exon-stretching” algorithm. For example,
FLXXXXXX gAAAAA_gBBBBB_1_N is the identification number of a “stretched” sequence, with
XXXXXX being the Incyte project identification number, gAAAAA being the GenBank identification
number of the human genomic sequence to which the “exon-stretching” algorithm was applied,
gBBBBB being the GenBank identification number or NCBI RefSeq identification number of the
nearest GenBank protein homelog, aud N referring to specific exons (See Example V). In instances
where a RefSeq sequence was used as a protein homolog for the “exon-stretching” algorithm, a
RefSeq identifier (denoted by “NM,” “NP,” or “NT”) may be used inplgce of the GenBank identifier

. (ie., gBBBBB).

Alternatively, a prefix identifies component sequences that were hand-edited, predicted from.
genomic DNA sequences, or derived from a combination of sequence analysis methods. The
] .
following Table lists examples of component sequence prefixes and corresponding sequence analysis

methods associated with the prefixes (see Example IV and Example V).

Prefix Type of analysis and/or examples of programs l
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GNN, GFG, | Exon prediction from genomic sequences using, for example,
ENST GENSCAN (Stanford University, CA, USA) or FGENES
(Computer Genomics Group, The Sanger Centre, Cambridge, UK).

GBI Hand-edited analysis of genomiic sequences.

FL Stitched or stretched genomic sequences (see Example V).

In some cases, Incyte cDNA coverage redundant with the sequence coverage shown in
column 5 was obtained to confinm the final consensus polynucleotide sequence, but the relevant Incyte
cDNA identification numbers are not shown.

Table 5 shows the representative cDNA libraries for those full Iength polynucleotide
sequences which were assembled using Incyte cDNA sequences. The representative cDNA library
is the Incyte cDNA library which is most frequently represented by the Incyte cDNA sequences
which were used to assemble and confirm the above polynucleotide sequences. The tissues and
vectors which were used to construct the cDNA libraries shown in Table 5 are described in Table 6.

The jnvention also enooméasses SAT variants. A preferred SAT variant is one which has at
least about 80%, or alternatively at least about 90%, or even at least about 95% amino acid sequence
identity to the SAT amino acid sequence, and which contains at least one functional or structural
characteristic of SAT.

The invention also encompasses polynucleotides which encode SAT. In a particular
embodiment, the invention encoropasses a palynucleotide sequence comprising a sequence selected
from the group consisting of SEQ ID NO:10-18, which encodes SAT. The polynucleotide sequences
of SEQ ID NO:10-18, as presented in the Sequence Listing, embrace the equivalent RNA sequences,
wherein occurrences of the nitrogenous base thymine are replaced with uracil, and the sngar
backbone is composed of ribose instead of deoxyribose.

The invention also encompasses a variant of a polynucleotide séquence encoding SAT. In
particular, such a variant polynucleotide sequence will have at Ieast about 70%, or alternatively at least
about 85%, or even at least about 5% polynucleotide sequence identity to the polynucleotide
sequence encoding SAT. A particular aspect of the invention encompasses a vatiant of a
polynucieotide sequence comprising a sequence selected from the group consisting of SEQ ID NO:10-
18 which has at least about 70%, or alternatively at least about 85%, or ¢ven at least about 95%
polynucleotide sequence identity to a nucleic acid sequence selected from the group consisting of SEQ
ID NO:10-18. Any one of the polynucleotide variants described above can encode an amino acid
sequence which contains at least one functional or structural characteristic of SAT.

Tt will be appreciated by those skilled in the art that as a result of the degeneracy of the
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genetic code, a multitude of polynucleotide sequences encoding SAT, some bearing minimal similarity
to the polynucleotide sequences of any known and naturally occurring gene, may be produced. Thus,
the invention contemplates each and every p&ssible variation of polynucleotide sequence that could be
made by selecting combinations based on possible codon choices. These combinations are made in
accordance with the standard triplet genetic code as applied to the polynucleotide sequence of
naturally occurring SAT, and all such variations are to be considered as being specifically disclosed.

Althongh nucleotide sequences which encode SAT and its variants are generally capable of
hybridizing to the nucleotide sequence of the naturally occurring SAT under appropriately selected
conditions of stringency, it may be advantageous to produce nucleotide sequences encoding SAT or its
derivatives possessing a substantially different codon usage, e.g., inclusion of non-naturally occutring
codons. Codons may be selected to increase the rate at which expression of the peptide occurs in a
particular prokaryotic or enkaryotic host in accordance with the frequency with which particular
codons are ufilized by the host. Other reasons for substantially altering the nucleotide sequence
encoding SAT and its derivatives without alteting the encoded amino acid sequences include the
production of RNA. transcripts baving more desirable properties, such as a greater half-life, than
transcripts produced from the naturally occurring sequence,

The invention also encompasses production of DNA sequences which encode SAT and SAT
derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the synthetic
sequence may be inserted into any of the many available expression vectors and cell systems using
reagents well known in the art. Moreover, synthetic chemistry may be used to infroduce mutations
into a sequence encoding SAT or any fragment thereof.

Also encompassed by the invention are palynucleotide sequences that are capable of
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID
NO:10-18 and fragments thereof under various conditions of stringency. (See, e.g.> Wahl, G.M. and
S.L. Berger (1987) Methods Enzymol. 152:399-407; Kimmel, A.R. (1987) Methods Enzymol. 152:507-
511.) Hybridization conditions, including annealing and wash conditions, are described in “Definitions.”

Methods for DNA sequencing are well known in the art and may be used to practice any of
the embodiments of the invention. The methods may employ such enzymes as the Klenow fragment
of DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Applied
Biosystems), thermostable T7 polymerase (Amersham Pharmacia Biotech, Piscataway NJ), or .
combinations of polymerases and proofreading exonucleases such as those found in the ELONGASE
amplification system (Life Technologies, Gaithersburg MD). Preferably, sequence preparation is
automated with machines such as the MICROLAB 2200 liquid transfer system (Hamilton, Reno NV),
PTC200 thermal cycler (MJ Research, Watertown MA) and ABI CATALYST 800 thermal cycler
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(Applied Biosystems). Séqucncing is then carried out using either the ABI 373 or 377 DNA
sequencing systemn (Applied Biosystems), the MEGABACE 1000 DNA sequencing system
(Molecular Dynamics, Sunnyvale CA), or other systems known in the art. The resulting sequences
are analyzed using a variety of algorithms which are well known in the art. (See, e.g., Ausubel, EM,
(1997) Short Protocols in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7; Meyers,
R.A. (1995) Molecular Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.)

The nucleic acid sequences encoding SAT may be extended utilizing a partial nucleotide
sequence and employing various PCR-based methods known in the art to detect upstream sequences,
such as promoters and regulatory elements. For example, one method which may be employed,
restriction-site PCR, uses universal and nested primers to amplify unknown sequence from genomic
DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PCR Methods Applic. 2:318-322.)
Another method, inverse PCR, uses primers that extend in divergent directions to amplify unknown
sequence from a circularized template. The template is derived from restriction fragments comprising
a known genomic locus and surrounding sequences. (See, e.g., Triglia, T. et al. (1988) Nucleic Acids
Res. 16:8186.) A third method, capture PCR, involves PCR amplification of DNA fragmenis adjacent
to known sequences in lnmman and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et
al. (1991) PCR Methods Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and
ligations may be used to insert an engineered double-stranded sequence into a region of unknown
sequence before performing PCR. Other methods which may be used to retrieve unknown sequences
are known in the art. (See, e.g., Parker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo
Alto CA) to walk genomic DNA. This procedure avoids the need to screen libraries and is useful in
finding intron/exon junctions. For all PCR-based methods, primers may be designed using
commercially available software, such as OLIGO 4.06 primer analysis software (National
Biosciences, Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in length,
to have a GC content of about 50% or more, and to anneal to the femplate at temperatures of about
68°Cto 72°C.

When screening for full length cDNAs, it is preferable to use libraties that have been
size-selected to include larger cDNAs. In addition, randorn-primed libraries, which often include
sequences containing the 5' regions of genes, are preferable for situations in which an oligo d(T)
library does not yield a full-length cDNA. Genomic libraries may be useful for extension of sequence
into 5' non-transcribed regulatory regions. .

Capillary electrophoresis systems which are commercially available may be used to analyze
the size or confirm the nucleotide sequence of sequencing or PCR products. In particular, capillary

31



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

w

20

30

(124)

WO 02/02610 PCT/US01/20704

sequencing may employ flowable polymers for electrophoretic separation, four different sucleotide-
specific, laser-stimulated ‘fuorescent dyes, and a charge coupled device camera for detection of the
emitted wavelengths. Output/light intensity may be converted to electrical signal using appropriate
software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystemns), and the entire
process from loading of samples to computer analysis and electronic data display may be computer
conirolled. Capillary electrophoresis is especially preferable for sequencing small DNA fragments
which may be present in limited amounts in a particular sample.

In another embodiment of the invention, polynucleotide sequences or fragments thereof which
encode SAT may be cloned in recombinant DNA molecules that direct expression of SAT, or
fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent degeneracy
of the genetic code, other DNA sequences which encade substantially the same or a functionallty
equivalent amino acid sequence may be produced and used to express SAT.

The nucleotide sequences of the present ipvention can be engineered using methods generally
known in the art in order to alter SAT-encoding sequences for a variety of purposes including, but not
limited to, modification of the cloning, processing, and/or expression of the gene product. DNA
shuffling by random fragmentation and PCR reassembly of gene fragments and synthetic
oligonucleotides may be ’used to engineer the nucleotide sequences. For example, oligonucleotide-
mediated site-directed mutagenesis may be used to introduce mutations that create new restriction
sites, alter glycosylation patterns, change codon preference, produce splice variants, and so forth.

The nucleotides of the present invention may be subjected to DNA shuffling techniques such
as MOLECULARBREEDING (Maxygen Inc., Santa Clara CA; described in U.S. Patent Number
5,837,458; Chang, C.-C. et al. (1999) Nat. Biotechnol. 17:793-797; Christians, F.C. et al. (1999) Nat.
Biotechnol. 17:259-264; and Crameri, A. et al. (1996) Nat. Biotechnol. 14:315-319) to alter or improve
the biological pioperties of SAT, such as its biological or enzymatic activity or its ability to bind to other
molecules or compounds. DNA shuffling is a process by which a library of gene variants is produced
using PCR-mediated recombination of gene fragments. The library is then subjected to selection or
screening procedures that idéntify those gene variants with the desired properties. These preferred
“variants may then be pooled and further subjected to recursive rounds of DNA shuffling and
selection/screening. Thus, genetic diversity is created through “artificial” breeding and rapid molecular
evolution. For example, fragments of a single gene containing random point mutations may be
recombined, screened, and then reshuffled until the desired properties are optimized. Alternatively,
fragments of a given gene may be recombined with fragments of homologous genes in the same gene
family, either from the same or different species, thereby maximizing the genetic diversity of multiple

naturally occurring genes in a directed and controllable manner.
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In another embodiment, sequences encoding SAT may be synthesized, in whole or in part,
using chemical methods well known in the art, (See, e.g., Caruthers, M.H. et al. (1980) Nucleic Acids
Symp. Ser. 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232.) Alternatively,
SAT itself or a fragment thereof may be synthesized dsing ¢hemical methods. For example, peptide
synthesis can be performed using various solution-phase or solid-phase techniques, (See, e.g.,
Creighton, T. (1984) Proteins, Structures and Molecular Properties, WH Freeman, New York N'Y, pp.
55-60; and Roberge, 1.Y. et al (1995) Science 269:202-204.) Automated synthesis may be achieved
using the ABI 431A peptide synthesizer (Applied Biosysterns). Additionally, the amino acid sequence
of SAT, or any part thereof, may be altered during direct synthesis and/or combined with sequences
from other proteins, or any part thereof, to produce a variant polypeptide or a polypeptide having a
sequence of a naturally occurring polypeptide.

The peptide may be substantially purified by preparative high performance liquid
chromatography. (See, e.g., Chiez, RM. and F.Z. Regnier (1990) Methods Enzymol. 182:392-421.)
The composition of the synthetic peptides may be confirmed by amino acid analysis or by sequencing.
(See, e.g., Creighton, supra, pp. 28-53.) ‘

In order to express a biologically active SAT, the nucleotide sequences encoding SAT or
derivatives thereof may be inserted into an appropriate expression vector, i.e., 2 vector which contains
the necessary elements for transcriptional and iranslational control of the inserted coding sequence in
a suitable host. These elements include regulatory sequences, such as enhancers, constitutive and
inducible promoters, and 5° and 3 untranslated regions in the vector and in polynucieotide sequences
encoding SAT. Such elements may vary in their strength and specificity. Specific initiation signals
may also be used to achieve more efficient translation of sequences encoding SAT. Such signals
include the ATG initiation codon and adjacent sequences, e.g. the Kozak sequence. In cases where
sequences encoding SAT and its initiation codon and upstream regulatory sequences are inserted into
the appropriate expression vector, no additional transcriptional or translational control signals may be
needed. However, in cases where only coding sequence, or a fragment thereof, is inserted,
exogenous translational control signals including an in-frame ATG initiation codon should be provided ‘
by the vector. Exogenous translational elements and initiation codons may be of various origins, both
natural and synthetic. The eﬁciency of expression may be enhanced by the inclusion of ephancers
appropriate for the particular host cell system used. (See, e.g., Scharf, D. et al. (1994) Results Probl.
Cell Differ. 20:125-162.)

Methods which are well known to those skilled in the art may be used to construct expression
vectors containing sequences encoding SAT and appropriate transcriptional and translational control
elements. These methods include if1 vitro recombinant DNA techniques, synthetic techniques, and in
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vivo genetic recombination. (See, .., Sambrook, . et al. (1989) Molecular Cloning, A Laboratory
Manual, Cold Spring Harbor Press, Plainview NY, ch. 4. 8, and 16-17; Ausubel, F.M. et al. (1995)

Current Protocols in Molecular Biology, John Wiley & Sons, New York NY, ch. 9, 13, and 16.)

A variety of expression vector/host systems may be utilized to contain and express sequences
encoding SAT. These include, but are not limited to, microorganisms such as bacteria transformed
with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors; yeast transformed with
yeast expression vectors; insect cell systems infected with viral expression vectors (e.g., baculovirus};
plant cell systems transformed with viral expression vectors (e.g., cauliflower mosaic virus, CaMV, or
tobacco mosaic virus, TMV) or with bacterial expression vectors (e.g., Ti or pBR322 plasmids); or
apimal cell systems. (See, e.g., Sambrook, supra; Ausubel, supra; Van Heeke, G. and S.M. Schuster
(1989) J. Biol. Chem, 264:5503-5509; Engelhard, E.K. et al. (1994) Proc. Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu, N. (1987) EMBO
1. 6:307-311; The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA 81:3655-3659; and
Harrington, J.J. et al. (1997) Nat. Genet. 15:345-355.) Expression vectors derived from retroviruses,
adenoviruses, or herpes or vaccinia viruses, or from various bacterial plasmids, may be used for
delivery of nucleotide sequences to the targeted organ, tissue, or cell population. (See, e.g., Di Nicola,
M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci. USA
90(13):6340-6344; Buller, R M. et al. (1985) Nature 317(6040):813-815; McGregor, D.P. et al (1994)
Mol. Immunol. 31(3):219-226; and Verma, L M. and N. Somia (1997) Nature 389:239-242.) The
invention is not limited by the host cell employed.

In bacterial systems, a number of cloning and expression vectors may be selected depending
upon the use intended for polynucleotide sequences encoding SAT. For example, routine cloning,
subcloning, and propagation of polymicleotide sequences encoding SAT can be achieved using a
multifonctional E. coli vector such as PBLUESCRIPT (Stratagene, La Yolla CA) or PSPORT1

plasmid (Life Technologies). Ligation of sequences encoding SAT into the vector's multiple cloning
site disrupts the lacZ gene, allowing a colorimetric screening procedure for identification of
transformed bacteria containing recombinant molecules, In addition, these vectors may be useful for
in vitro transcription, dideoxy sequencing, single strand rescue with helper phage, and creation of
nested deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. Schuster (1989) J. Biol.
Chem. 264:5503-5509.) When large quantities of SAT are needed, e.g. for the production of

antibodies, vectors which direct high level expression of SAT may be used. For example, vectors
containing the strong, inducible SP6 or T7 bacteriophage promoter may be used.
Yeast expression systems may be used for production of SAT. A number of vectors
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containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in the yeast Saccharomyces cerevisiae or Pichia pastoris. In addition, such
vectors direct e\:ithcr the secretion or intracellular retention of expressed proteins and enable integration
of foreign sequences into the host genome for stable propagation. (See, e.g., Ausubel, 1995, supra;
Bitter, G.A. et al. (1987) Methods Enzymol. 153:516-544; and Scorer, C.A. et aL (1994)
Bio/Technology 12:181-184.)

Plant systems may also be used for expression of SAT. Transcription of sequences encoding
SAT may be driven by viral promoters, e.g., the 35S and 195 promoters of CaMV used alone or in
combination with the omega leader sequence from TMV (Takamatsu, N. (1987) EMBO J.
6:307-311). Alternatively, plant promoters such as the small subunit of RUBISCO or heat shock
promoters may be used. (See, e.g., Coruzzi, G. et al (1984) EMBO I. 3:1671-1680; Broglie, R. et al.
(1984) Science 224:838-843; and Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105.) These
constructs can be introduced info plant cells by direct DNA transformation or pathogen-mediated
transfection, (See, e.g., The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill,
New York NY, pp. 191-196.)

In mammalian cells, a number of viral-based expression systems may be utilized. In cases

where an adenovirus is used as an expression vector, sequences encoding SAT may be ligated into an

. adenovirus transcription/translation complex consisting of the late promoter and tripartite leader

sequence, Insertion in a non-essential E1 or E3 region of the viral genome may be used to obtain
infective virus which expresses SAT in host cells. (See, e.g., Logan, J. and T. Shenk (1984) Proc.
Natl. Acad. Sci. USA 81:3655-3639.) In addition, transcription enhancers, such as the Rous sarcoma
virus (RSV) enhancer, may be used to increase expression in mammalian host cells. SV40 or EBV-
based vectors may also be used for high-level protein expression.
Human artificial chromosomes (HACs) may also be employed to deliver larger fragments of

DNA than can be contained in and expressed from a plasmid. HACs of about 6 kb to 10 Mb are
constructed and delivered via conventional delivery methods (liposomes, polycationic amino polymers,
ar vesicles) for therapeutic purposes. (See, e.g., Harrington, J.1. et al. (1997) Nai. Genet. 15:345-
355.)

,For long term production of recombinant proteins in mammalian systemss, stable expression of
SAT in cell lines is preferred. For example, sequences encoding SAT can be transformed into cell
lines using expression vectors which may contain viral origins of replication and/or endogenous
expression elements and a selectable marker gene on the same or on a separate vector. Following the
introduction of the vector, cells may be allowed to grow for about 1 to 2 days in enriched media before
being switched to selective media. The purpose of the selectable marker is to confer resistance to a
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selective agent, and its presence allows growth and recovery of cells which successfully express the
introduced sequences. Resistant clones of stably transformed cells may be propagawd using tissne
culture techniques appropriate to the cell type.

Any nurnber of selection systems may be used to recover transformed cell lines. These
include, but are not limited to, the herpes simplex virus thymidine kinase and adenine
phosphoribosyltransferase genes, for use in #& and apr cells, respectively. (See, e.g., Wigler, M. et
al. (1977) Cell 11:223-232; Lowy, L et al. (1980) Cell 22:817-823.) Also, antimetabolite, antibiotic, or
berbicide resistance can be used as tbe basis for selection. For example, dAfr confers resistance to
methotrexate; nec confers resistance to the aminoglycosides neomycin and G-418; and als and pat
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively. (See, e.g.,
Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981)
J. Mol. Biol. 150:1-14.) Additional sclectable genes have been described, e.g., #rpB and hisD, which
alter cellular requirements for metabolites. (See, e.g., Hartman, S.C. and R.C. Mulhfgan (1988) Proc.
Natl, Acad. Sci. USA 85:8047-8051.) Visible markers, e.g., anthocyanins, green fluorescent proteins
(GFP; Clontech), 8 glncuronidase and its substrate B-glacuronide, or luciferase and its substrate
luciferin may be used. These markers can be used not only to identify transformants, but also to
quantify the amount of transient or stable protein expression attributable to a specific vector system.
(See, e.8., Rhodes, C.A. (1995) Methods Mol. Biol. 55:121-131.)

Although the presence/absence of marker gene expression suggests that the gene of interest
is also present, the presence and expression of the gene may need to be confirmed. For example, if
the sequence encoding SAT is inserted within a marker gene sequence, transformed cells containing
sequences encoding SAT can be identified by the absence of marker gene function, Alternatively, a
marker gene can be placed in tandem with a sequence encoding SAT under the control of a single
promoter. Expression of the marker gene in response to induction or selection usually indicates
expression of the tandem gene as well.

~ In general, host cells that contain the nucleic acid sequence encoding SAT and that express
SAT may be identified by a variety of procedures known to those of skill in the art. These procedures
include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR amplification, and
protein bioassay or immunoassay techniques which include membrane, solution, or chip based
technologies for the detection and/or quantification of nucleic acid or protein sequences.

Immunological methods for detecting and measuring the expression of SAT using either
specific polyclonal or monoclonal antibodies are known in the art. Examples of such techniques
include enzyme-linked immunosorbent assays (ELISAs), radioimmumoassays (RIAs), and
fluorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing
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monoclonal antibodies reactive to two non-interfering epitopes on SAT is preferred, but a competitive
binding assay may be employed. These and other assays are well known in the art. (See, e.g.,
Hampton, R. et al. (1990) Serological Methods. a Laboratory Manual, APS Press, St. Paul MN, Sect.
TV, Coligan, I.E. et al. (1997) Current Protocols in Immunology, Greene Pub. Associates and Wiley-
Interscience, New York NY; and Pound, J.D. (19298) Immunochemical Protocols, Hurnana Press,
Totowa NJ.)

A wide variety of labels and conjugation techniques are known by those skilled in the art and
may be used in variows pucleic acid and amino acid assays. Means for producing labeled hybridization
or PCR probes for detecting sequences related to polynucleotides encoding SAT include oligolabeling,
nick translation, end-labeling, or PCR amplification using a labeled nucleotide. Alternatively, the
sequences encoding SAT, or any fragments thereof, may be cloned into a vector for the production of
an mRNA probe. Such vectors are known in the art, are commercially available, and may be used to

synthesize RNA probes in vitro by addition of an appropriate RNA polymerase such as T7, T3, or SP6

and labeled nucleotides. These procedures may be conducted using a variety of commercially
available kits, such as those provided by Amersham Pharmacia Biotech, Promega (Madison WI), and
US Biochemical. Suitable reporter molecules or Iabels which may be used for ease of detection
include radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic agents, as well as
substrates, cofactors, inhibitors, magnetic particles, and the like,

Host cells transformed with nucleotide sequences encoding SAT may be cultured under
conditions suitable for the expression and recovery of the protein from cell culture. The protein
produced by a transformed cell may be secreted or retained intracellularly depending on the sequence
and/or the vector used. As will be understood by those of skill in the art, expression vectors containing
polynucieotides which encode SAT may be designed to contain signal sequences which direct
secretion of SAT through a prokaryotic or eukaryotic cell membrane.

In addition, a host cell strain may be chosen for its ability to modulate expression of the
inserted sequences or to process the expressed protein in the desired fashion. Such modifications of
the polypeptide include, but are not limited to, acetylation, carboxylation, glycosylation, phosphorylation,
lipidation, and acylation. Post-translational processing which cleaves a “prepro™ or “pro™ form of the
protein may also be used to specify protein targeting, folding, and/or activity. Different host cells
which have specific cellular machinery and characteristic mechanisms for post-translational activities
(e.g., CHO, HeLa, MDCK, HEK293, and WI38) are available from the American Type Culture
Collection (ATCC, Manassas VA) and may be chosen. to ensure the correct modification and
processing of the foreign protein.

In another embodiment of the invention, natural, modified, or recombinant nucleic acid
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sequences encoding SAT may be ligated to a heterologous sequence resulting in translation of a fusion
protein in any of the aforementioned host systems. For example, a chimexic SAT protein containing a
heterologous moiety that can be recognized by a commercially available antibody may facilitate the
screening of peptide libraries for inhibitors of SAT activity. Heterologous protein and peptide moieties
may also facilitate purification of fusion proteins using commercially available affinity matrices. Such
moieties include, but are not limited to, glutathione S-transferase (GST). maltose binding protein
(MBP), thioredoxin (Trx), calmodulin binding peptide (CBP), 6-His, FLAG, c-myc, and hemagghntinin
(HA). GST, MBP, Trx, CBP, and 6-His enable purification of their cognate fusion proteins on
immobilized ghitathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate resins,
respectively. FLAG, c-myc, and hemagglutinin (HA) enable imumunoaffinity purification of fusion
proteins using commercially available monoclonal and polyclonal antibodies that specifically recognize
these epitope tags. A fusion protein may also be engineered to contain a proteolytic cleavage site
located between the SAT encoding sequence and the heterologous protein sequence, so that SAT may
be cleaved away from the heterologous moiety following purification. Methods far fusion protein
expression and purification are discussed in Ausubel (1995, supra, ch. 10). A vatiety of commercially
available kits may also be used to facilitate expression and purification of fusion proteins. ‘

In a farther embodiment of the invention, synthesis of radiolabeled SAT may be achieved jn
vitro using the TNT rabbit reticulocyte lysate or wheat germ extract system (Promega). These
systems couple iranscription and translation of protein-coding sequences operably associated with the
T7, T3, or SP6 promoters. Translation takes place in the presence of a radiolabeled amino acid
precursor, for example, **S-methionine.

SAT of the present invention or fragments thereof may be used o screen for compounds that
specifically bind to SAT. At least one and up to a plurality of test compound's may be screened for
specific binding to SAT. Examples of test compounds include antibodies, oligonucleotides, proteins
(e.g., receptors), or small molecules.

In one embodiment, the coﬁlpound thus identified is closely related to the naturz;l ligand of
SAT, e.g., a ligand or fragment thereof, a natural substrate, a structural or functional mimetic, or a
natural binding partner. (See, e.g., Coligan, J.E. et al. (1991) Current Protocols in Immunology 1(2):
Chapter 5.) Similarly, the compound can be closely related to the natural receptor to which SAT
binds, or to at least a fragment of the receptor, e.g., the ligand binding site. In either case, the
compound can be rationally designed using known techniques. In one embodiment, screening for
these compounds involves producing appropriate cells which express SAT, either as a secreted protein
or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli.

Cells expressing SAT or cell membrane fractions which contain SAT are then contacted with a test
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compound and binding, stimulation, or inhibition of activity of either SAT or the compound is analyzed.

An assay may simply test binding of a test compound to the polypeptide, wherein binding is
detected by a fluorophore, radioisotope, enzyme conjugate, or other detectable label. For example, the
assay may comprise the steps of combining at least one test compound with SAT, either in solution or
affixed to a solid support, and detecting the binding of SAT to the compound, Alternatively, the assay
may detgct or measure binding of a test compound in the presence of a labeled competitor.
Additionally. the assay may be carried out using cell-free preparations, chemical libraries, or natural
product mixtures, and the test compound(s) may be free in solution or affixed to a solid support.

SAT of the present invention. or fragments thereof may be used to screen for compounds that
modulate the activity of SAT. Such compounds may inchide agonists, antagonists, or partial or inverse
agonists. In one embodiment, an assay is performed under conditions permissive for SAT activity,
wherein SAT is combined with at least one test compound, and the activity of SAT in the presence of
atest compound is compared with the activiiy of SAT in the absence of the test compound. A change
in the activity of SAT in the presence of the test compound is indicative of a compound thaf modulates
the activity of SAT. Alternatively, a test compound is combined with an. in vitro or cell-free systerm
comprising SAT under conditions suitable for SAT activity, and the assay is performed. In either of
these assays, a test compound which modulates the activity of SAT may do so indirectly and need not
come in direct contact with the test compound. At least one and up to a plurality of test compounds
may be screened.

In another embodiment, polynucleotides encoding SAT or their mamrnalian homologs may be
“knocked out” in an animal model system using homologous recombination in embryonic stem (ES)
cells, Such techniques are well known in the art and are useful for the generation of animal models of
human disease. (See, e.g., U.S. Patent Number 5,175,383 and U.S. Patent Number 5,767,337.) For
example, mouse ES cells, such as the mouse 129/8vJ cell line, are derived from the early mouse
embryo and grown in culture. The ES cells are transformed with a vector containing the gene of
interest disrupted by a marker gene, e.g., the neomycin phosphotransferase gene (neo; Capecchi,

M.R. (1989} Science 244:1288-1292). The vector integrates into the corresponding region of the host
genome by homologous recombination. Alternatively, homologous recombination takes place using the
Cre-loxP system to knockout a gene of interest in a tissue- or developmental stage-specific manner
(Marih, J.D. (1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids Res.
25:4323-4330). Transformed ES cells are identified and microinjected into mouse cell blastocysts such
as those from the C57BL/6 mouse strain. The blastocysts are surgically transferred to

pseudopregnant dams, and the resulting chimeric progeny are genotyped and bred to produce
heterozygous or homozygous strains. Transgenic aninials thus generated may be tested with potential
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therapeutic or toxic agents. 3

Polynucleotides encoding SAT may also be mauipulated in vitro in ES cells derived from
hyman blastocysts. Human ES cells have the potential to differentiate into at least eight separate cell
lineages including endoderm, mesoderm, and ectodermal cell types. These cell lineages differentiate
into, for example, neural cells, hematopoietic ljneagcs, and cardiomyocytes (Thomson, J.A. et al.
(1998) Science 282:1145-1147).

Polynucleotides encoding SAT can also be used to create “knockin” humanized animals (pigs)
of transgenic animals (mice or rats) to model human disease. With knockin technology, a region of a
polynucleotide encoding SAT is injected into animal ES cells, and the injected sequence integrates into
the animal cell genome, Transformed cells are injected into blastulae, and the blastulae are implanted
as deseribed above. Tmnsgenic progeny or inbred lines are studied and treated with potential
pharmaceutical agents to obtain information on treatment of a human disease. Alternatively, a
mammal inbred to overexpress SAT, e.g., by secreting SAT in its milk, may also serve as a convenient
source of that protein (Jane, J. et al. (1998) Biotechnol. Annu. Rev. 4:55-74).

THERAPEUTICS

Chemical and structural similarity, e.g., in the context of sequences and motifs, exists between
regions of SAT and secretion and trafficking molecules. In addition, the expression of SAT is closely
associated with brain, spinal cord, lymphatic, and reproductive tissues. Therefore, SAT appears to
play a role in vesicle trafficking, transport, neurological, autoimmune/inflammatory, and cell
proliferative disorders. In the treatment of disorders associated with increased SAT expression or
activity, it is desirable to decrease the expression or activity of SAT. In the treatment of disorders
assaciated with decreased SAT expression or activity, it is desirable to increase the expression or
activity of SAT.

Therefore, in one embodiment, SAT or a fragment or derivative thereof may be administered
to & subject to treat or prevent a disorder associated with decreased expressiﬁn or activity of SAT.
Examples of such disorders include, but are not limited to, a vesicle trafficking disorder such as cystic
fibrosis, glucose-galactose malabsorption syndrome, hypercholesterolemmia, diabetes mellitus, diabetes
insipidus, hyper- and hypoglycemia, Grave’s disease, goiter, Cushing’s disease, and Addison’s disease;
gastrointestinal disorders including ulcerative colitis, gastric and duodenal ulcers; other conditions
associated with abnormal vesicle trafficking, including acquired immmnodeficiency syndrome (AIDS);
allergies including hay fever, asthma, and urticaria (hives); autoimmune hemolytic anemia; proliferative
glomernlonephritis; inflammatory bowel disease; multiple sclerosis; myasthenia gravis; theumatoid and
osteoarthritis; scleroderma; Chediak-Higashi and Sjogren's syndromes; systemic lupus erythematosus;
toxic shock syndrome; traumatic tissue damage; and viral, bacterial, fungal, helminthic, and protozoal
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infections; a transport disorder such as akinesia, amyotrophic lateral sclerosis, ataxia telangiectasia,
cystic fibrosis, Becker’s muscular dystrophy, Bell’s palsy, Charcot-Marie Tooth disease, diabetes
mellitus, diabetes insipidus, diabetic nenropathy, Duchenne muscular dystrophy, byperkalemic periodic
paralysis, normokalemic periodic paralysis, Parkinson’s disease, malignant hyperthermia, multidrug
resistance, myasthenia gravis, myotonic dystrophy, catatonia, tardive dyskinesia, dystonias, peripheral
neuropathy, cerebral neoplasms, prostate cancer; cardiac disorders associated with transport, e.g.,
angina, bradyarrythmia, tachyarrythmia, hypertension, Long QT syndrome, myocarditis,
cardiomyopathy, nemaline myopathy, centronuclear myopathy, lipid myopathy, mitochondrial
myopathy, thyrotoxic myopathy, ethanol myopathy, dermatomyositis, inclusion body myositis, infectious
myesitis, polymyositis; nearological disorders associated with transport, e.g., Alzheimer’s disease,
amnesia, bipolar disorder, dementia, depression, epilepsy, Tourette's disorder, paranoid psychoses, and
schizophrenia; and other disorders associated with transpost, e.g., neurofibromatosis, postherpetic
neuralgia, trigeminal neuropathy, sarcoidosis, sickle cell anemia, Wilson’s disease, cataracts, infertility,
pulmenary artery stenosis, sensorineural autosomal deafiness, hyperglycemia, hypoglycemia, Grave's
disease, goiter, Cushing’s disease, Addison’s disease, glucose-galactose malabsorption syndrome,
hypercholesterolemia, adrenoleukodystrophy, Zellweger syndrome, Menkes disease, occipital horn
syndrome, von Gierke disease, cystinuria, iminoglycinuria, Hartup disease, and Fanconi disease; a
neurglogical disorder such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms,
Alzheimer’s disease, Pick’s disease, Huntington’s disease, dementia, Parkinson’s disease and other
extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron disorders, progressive
neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, niultiple sclerosis and other
demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural empyema, epidural
abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central nervous system
disease, prion diseases including kuru, Creuizfeldt-Jakob disease, and Gerstmarnn-Straussler-Scheinker
syndrome, fatal familial insomnia, nutritional and metabolic diseases of the nervous system,
newrofibromatosis, tuberous sclerosis, cerebelloretinal hemangioblastomatosis, encephalotrigeminal
syndrome, mental retardation and other developmental disorders of the central nervous system
including Down syndrome, cerebral palsy, neuroskeletal disorders, autonomic nervous system
disorders, cranial nerve disorders, spinal cord diseases, muscpla.r dystrophy and other nenromuscular
disorders, peripheral nervous system disorders, dermatomyositis and polymyositis, inherited, metabolic,
endocrine, and toxic myopathies, myasthenia gravis, periodic paralysis, mental disorders including
mood, anxiety, and schizophrenic disorders, seasonal affective disorder (SAD), akathesia, amnesia,
catatonia, diabetic neuropathy, tardive dyskinesia, dystonias, paranoid psychoses, postherpetic
neuralgia, Tourette’s disorder, progressive supranuclear palsy, corticobasal degeneration, and familial
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frontotemporal dementia; an autoimmune/inflammatory disorder such as such as acquired
immunodeficiency syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome, allergies,
ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimuoune hemolytic anemia,
autoimmune thyroiditis, autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy
(APECED), bronchitis, cholecystitis, contact dermatitis, Crohn's disease, atopic dermatitis,
dermatomyositis, diabetes mellitus, emphysema, episodic lymphopenia with Iymphocytotoxins,
erythroblastosis fetalis, erythema nodosum, atrophic gastritis, glomerulonephritis, Goodpasture’s
syndrome, gout, Graves® disease, Hashimoto’s thyroiditis, hypereosinophilia, irritable bowel syndrore,
multiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis,
osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s syndrome, theumatoid arthritis, scleroderma,
Sjcgren’s syndrome, systemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis,
thrombocytopesic purpura, ulcerative colitis, uveitis, Werner syndrome, complications of cancer,
hemodialysis, and extracorporeal circulation, viral, bacterial, fungal, parasitic, protozoal, and helminthic
infections, and trauma; and a cell proliferative disorder such as actinic keratosis, arteriosclerosis,
atherosclerosis, bursiis, cirrhosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis,
paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and
cancers including adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma,
teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain,
breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lnng, muscle, ovary,
pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus.

In another embodiment, a vector capable of expressing SAT or a fragment or derivative
thereof may be administered to a subject to treat or prevent a disorder associated with decreased
expression or activity of SAT including, but not limited to, those described above.

In a further embodiment, a composition comprising a substantially purified SAT in conjunction
with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent a disorder
associated with decreased expression or activity of SAT including, but not limited to, those provided
above. . o

In still another embodiment, an agonist which modulates the activity of SAT may be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity of SAT in(‘:Iuding. but not limited to, those listed above.

In a further embodiment, an amaéonist of SAT may be administered to a subject o treat or
prevent a disorder associated with increased expression or activity of SAT. Examples of such
disorders include, but are not limited to, those vesicle trafficking, transport, neurological,
autoimmune/inflammatory, and cell proliferative disorders described above. In one aspect, an antibody
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which specifically binds SAT may be used directly as an antagonist or indirectly as a targeting or
delivery mechanism for bringing 2 pharmaceutical agent to cells or tissues which express SAT.

In an additional embodiment, a vector expressing the complement of the polynucleotide
encoding SAT may be administered to a subject to treat or prevent a disorder associated with.
increased expression or activity of SAT including, but not limited to, those described above.

In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary
sequences, or vectors of the invention may be administered in combination with other appropriate
therapeutic agents. Selection of the appropriate agents for use in combination therapy may be made
by one of ordinary skill in the art, according to conventional pharmaceutical principles. The
combination of therapeutic agents may act synergistically to effect the treatment or prevention of the
various disorders described above, Using this approach, one may be able to achieve therapeutic
efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of SAT may be produced using methods which are generally known in the art.
In particular, purificd SAT may be used to produce antibodies or to screen libraries of pharmaceutical
agents to identify those which specifically bind SAT. Antibodies to SAT may also be generated using
methods that are well known in the art. Such antibodies may include, but are not limited to, polyclonal,
monoclonal, chimeric, and single chain antibodies, Fab fragments, and fragments produced by a Fab
expression library. Neutralizing antibodies (i.e., those which inhibit dimer formation) are generally
preferred for therapeutic use.

For the production of antibodies, varions hosts inchiding goats, rabbits, rats, mice, humans, and
others may be immunized by injection with SAT or with any fragment or oligopeptide thereof which
has immunogenic properties. Depending on the host species, various adjuvants may be used to
increase immunological response. Such adjuvants include, but are not limited to, Freund’s, mineral gels
such as aluminum hydroxide, and surface active substances such as lysolecithin, pluronic polyols,
polyanions, peptides, oil emulsions, KLH, and dinitrophenol. Among adjuvants used in humans, BCG
(bacilli Calmette-Guerin) and Corynebacterinm parvam are especially preferable.

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to SAT
have an amino acid sequence consisting of at least about 5 amino acids, and geperally will consist of at
Ieast about 10 amino acids. It is also preferable that these oligopeptides, peptides, or fragments are
identical to a portion of the amino acid sequence of the natural protein. Short stretches of SAT amino
acids may be fused with those of another protein, such as KLH, and antibodies to the chimeric
molecule may be produced.

Monoclonal antibodies to SAT may be prepared using any technique which pravides for the
production of antibody molecules by continuous cell lines in culture. These include, but are not limited

43



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(136) JP 2004-528002 A 2004.9.16

WO 02/02610 PCT/US01/20704

o, the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma
technique. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) J.
Jmmunol. Methods 81:31-42; Cote, R.J. et al. (1983) Proc. Natl. Acad. Sci. USA 80:2026-2030; and

" Cole, S.P. et al. (1984) Mol. Cell Biol. 62:109-120.)

In addition, techniques developed for the production of “chimeric antibodies,” such as the
splicing of mouse antibody genes to human antibody genes to obtain a molecule with appropriate
antigen specificity and biological activity, can be used. (See, e.g., Morrison, S.L. et al. (1984) Proc.
Natl Acad. Sci. USA 81:6851-6855; Neuberger, M.S. et al. (1984) Nature 312:604-608; and Takeda,
S. et al. (1985) Nature 314:452-454.) Alternatively, techniques described for the production of single
chain antibodies may be adapted, using methods known in the axt, to produce SAT-specific single
chain antibodies. Antibodies with related specificity, but of distinet idiotypic composition, may be
generated by chain. shuffling from random combinatorial immunoglobulin libraries. (See, e.g., Burton,
D.R. (1991) Proc. Natl. Acad. Sci. USA 88:10134-10137.)

Antibodies may also be produced by inducing in vivo production in the lymphocyte population

or by screening immunoglobulin libraries or panels of highly specific binding reagents as disclosed in
the literature. (See, e.g., Orlandi, R. et al. (1989) Proc. Natl. Acad. Sci. USA 86:3833-3837; Winter,
G. et al. (1991) Nature 349:293-299.)

Antibody fragments which contain specific binding sites for SAT may also be generated. For
exarple, such fragments include, but are not Jimited to, F(ab'), fragments produced by pepsin
digestion of the antibody molecule and Fab fragments generated by reducing the disulfide bridges of
the F(ab')2 fragments. Alternatively, Fab expression libraries may be constructed to allow rapid and
easy identification of monoclonal Fab fragments with the desired specificity. (See, e.g., Huse, W.D.
et al (1989) Science 246:1275-1281.)

Various immunoassays may be used for screening to identify antibodies having the desired
specificity. Numerous protocols for competitive binding or immunoradiometric assays using either
polyclonal or monoclonal antibodies with established specificities are well known in the art. Such
immunoassays typically involve the measurement of complex formation between SAT and its specific
antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive to two
non-interfering SAT epitopes is generally used, but a competitive binding assay may also be employed
(Pound, supra).

Various methods such as Scatchard analysis in conjunction with radioimmunoassay technignes
may be used to assess the affinity of antibodies for SAT. Affinity is expressed as an association
constant, K, which is defined as the molar concentration of SAT-antibody complex divided by the
molar concentrations of free antigen and free antibody under equilibrivm conditions. The X,
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determined for a preparation of polyclonal antibodies, which are beterogeneous in their affinities for
multiple SAT epitopes, represents the average affinity, or avidity, of the antibodies for SAT. The K,
determined for a preparation of monoclonal antibodies, which are monospecific for a particular SAT
epitope, represents a true measure of affinity. High-affinity antibody preparations with K, ranging
from about 10° to 10" Limole are preferred for use in imunoassays in which the SAT-antibody
complex must withstand rigorous manipulations. Low-affisity antibody preparations with K, ranging
from about 10° to 107 L/mole are prefesred for use in immunopurification and similar procedures
which ultimately require dissociation of SAT, preferably in active form, from the antibody (Catty, D.
(1988) Antibodies. Volume I: A Practical Approach, IRL Press, Washington DC; Liddell, J.E. and A.
Cryer (1991) A Practical Guide to Monoclonal Antibodies, John Wiley & Sons, New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated to determine
the quality and suitability of such preparations for cartai;l downstream applicaﬁons. For example, a
polyclonal antibody preparation containing at least 1-2 mg specific antibody/m), preferably 5-10 mg
specific antibody/ml, is gene‘:rahy employed in procedures requiring precipitation. of SAT-antibody
complexes. Procedures for evaluating antibody specificity, titer, and avidity, and guidelines for
antibody quality and usage in various applications, are generally available. (See, e.g., Catty, supra, and
Coligan et al. supra.)

In another embodiment of the invention, the polynucleotides encoding SAT, or any fragment or
complement thereof, may be used for therapeutic purposes. In one aspect, modifications of gene
expression can be achieved by designing complementary sequences or antisense molecules (DNA,
RNA, PNA, or modified oligonucleotides) to the coding or regulatory regions of the gene encoding
SAT. Such technology is well known in the art, and antisense oligonucleotides or larger fragments can
be designed from various locations along the coding or control regions of sequences encoding SAT.
(See, e.g., Agrawal, 3., ed. (1996) Antisense Therapeutics, Humana Press Inc., Totawa NJ.)

In therapeutic use, any gene delivery system suitable for introduction of the antisense
sequences into appropriate target cells can be used. Antisense safjuences can be delivered
intracellularly in the form of an expression plasmid which, upon transcription, produces a sequence
complementary to at least a portion of the cellular sequence encoding the target protein. (See, e.g.,
Slater, I.E. et al. (1998) J. Allergy Clin. Immunol. 102(3):469-475; and Scanlon, K.J. et al. (1995)
9(13):1288-1296.) Antisense sequences can also be introduced intracellularly through the use of viral
vectors, such as retrovirus and adeno-associated virus vectors. (See, e.g., Miller, A.D. (1990) Blood
76:271; Ausubel, supra; Uckert, W. and W. Walther (1994) Pharmacol. Ther, 63(3):323-347.) Other
gene delivery mechanisms include liposome-derived systems, artificial viral envelopes, and other -
systems known in the art. (See, e.g., Rossi, I.J. (1995) Bx. Med. Bull. 51(1):217-225; Boado, R.J. et
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al. (1998) J. Pharm. Sci. 87(11):1308-1315; and Morris, M.C. et al. (1997) Nucleic Acids Res.
25(14):2730-2736.)

In another embodiment of the invention, polﬁuchoﬁ&s encoding SAT may be used for
somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency
{e.g., in the cases of severe combined pmmunodeficiency (SCID)-X1 disease characterized by X-
linked inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inberited adenosine deaminase (ADA) deficiency
(Blaese, R.M. et al. (1995) Science 270:475-480; Bordignan, C. et al. (1995) Science 270:470-475),
cystic fibrosis (Zabner, J. et al. (1993) Cell 75:207-216; Crystal, R.G. et al. (1995) Hum. Gene
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hum. Gene Therapy 6:667-703), thalassamias, familial
hypercholesterolemia, and hemophilia resulting from Factor VIIT or Factor IX deficiencies (Crystal,
R.G. (1995) Science 270:404-410; Verma, LM. and N. Somia (1997) Nature 389:239-242)), (ii)
express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated
cell proliferation), or (jii) express a protein which affords protection against intracellular parasites (e.g.,
against hurnan retroviruses, such as human immunodeficiency virus (HIV) (Baltimore, D. (1988)
Nature 335:395-396; Poeschla, E et al. (1996) Proc. Natl. Acad. Sci. USA. 93:11395-11399),
hepatitis B or C virus (HBV, HCV); fungal parasites, such as Candida albicans and Paracoccidioides
brasiliensis; and protozoan parasites such as Plasmodium falciparum and Trypanosoma cruzi). In the
case where a genetic deficiency in SAT expression or regulation canses disease, the expression of
SAT from an appropriate population of transduced cells may alleviate the clinical manifestations
caused by the genetic deficiency.

In a further embodiment of the invention, diseases or disorders caused by deficiencies in SAT
are treated by constructing mammalian expression vectors encoding SAT and introducing these
vectors by mechanical means into SAT-deficient cells. Mechanical transfer technologies for use with

cells in vivo or ex vitro include (i) direct DNA microinjection into individual cells, (i) ballistic gold

particle delivery, (i) liposome-mediated transfection, (iv) receptor-mediated gene transfer, and (v) the
use of DNA transposons (Morgan, R.A. and W.F. Anderson (1993) Annu, Rev., Biochem. 62:191-
217; Ivics, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. Récipon (1998) Curr. Opin. Biotechnol.
9:445-450).

Expression vectors that may be effective for the expression of SAT include, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PVAX vectors (Invitrogen, Carlsbad CA),
PCMV-SCRIPT, PCMV-TAG, PEGSH/PERYV (Stratagene, La Jolla CA), and PTET-OFF,
PTi;T—ON, PTREZ, PTRE2-LUC, PTK-HYG (Clontech, Palo Alto CA). SAT may be expressed

using (i) a constitutively active promoter, (e.g., from cytomegalovirus (CMV), Rous sarcoma virus
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(RSV), SV4Q virus, thymidine kinase (TK), or B-actin genes), (ii) an inducible promoter (e.g., the
tetracycline-reguiated promoter (Gossen, M. and H. Bujard (1992) Proc. Natl. Acad. Sci. USA
89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, FM.V. and HM. Blau (1998)
Curr. Opin. Biotechnol. 9:451-456), commercially available in the T-REX plasmid (Invitrogen)); the
ecdysone-inducible promoter (available in the plasmids PYGRXR and PIND; Invitrogen); the
FK506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter (Rossi, EM.V.
and Blau, HM. supra)), or (iii) a tissue-specific promoter or the native promoter of the endogenous
gene encoding SAT from a normal individual.

Commercjally available liposome transformation kits (e.g.. the PERFECT LIPID
TRANSFECTION KIT, available from Invitrogen) allow one with ordinary skill in the art to deliver
polynucleotides to target cells in culture and require minimal effort to optimize experimental
parameters. In the alternative, transformation is performed using the calcium phosphate method
(Graham, F.L. and A.J. Eb (1973) Virology 52:456-467), or by electroporation (Neumann, E. et al.
(1982) EMBO J. 1:841-845). The introduction of DNA to primary cells requires modification of these
standardized mammalian transfection protocols. .

In another embodiment of the invention, diseases or disorders caused by genetic defects with.
sespect to SAT expression are treated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding SAT under the control of an independent prometer or the retrovirus long
terminal rapea.t. (LTR) promoter, (i) appropriate RNA packaging signals, and (iii) a Rev-responsive
element (RRE) along with additional retrovirus cis-acting RNA sequences and coding sequences
required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PEBNEO) are
commercially available (Stratagene) and are based on published data (Riviere, L et al. (1995) Proc.
Natl. Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in
an appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) 1. Virol. 61:1647-1650; Bender, MLA. et ak. (1987} J. Virol. 61:1639-1646; Adam, MLA. and
A.D. Miller (1988) J. Virol. 62:3802-3806; Dull, T. et al. (1998) J. Virol. 72:8463-8471; Zufferey. R. et
al. (1998) J. Virol. 72:9873-9880). U.S. Patent Number 5,910,434 to Rigg (“Method for obtaining
retrovirus packaging cell lines producing high transducing efficiency reiroviral supernatant”) discloses
a method for obtaining retrovirus packaging cell lines and is hereby incorporated by reference.
Propagation. of retrovirus vectors, transduction of a population of cells (e.g., CD4* T-cells), and the
return of transduced cells to a patient are procedures well known to persons skilled in the art of gene !
therapy and havé been well documented (Ranga, U. et al. (1997) J. ViroL 71:7020-7029; Bauer, G. et
al. (1997) Blood 89:2259-2267; Bonyhadi, M.L. (1997) I. Virol. 71:4707-4716; Ranga, U. et al. (1998)
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Proc. Natl. Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:’2285-2290)

In the alternative, an adenovirus-based gene therapy delivery system is used to deliver
polynucleotides encoding SAT to cells which have one or more genetic abnormalities with respect to
the expression of SAT. The construction and packaging of adenovirus-based vectors are well known
to those with ordinary skill in the art. Replication defective adenovirus vectors have proven to be
versatile for importing genes encoding immunoregulatory proteins into intact islets in the pancreas
(Csete, MLE. et al. (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are
described in U.S. Patent Number 5,707,618 to Armentano ("Adenovirus vectors for gene therapy”),
hereby incorporated by reference. For adenoviral vectors, see also Antinozzi, P.A. et al. (1999)
Annu. Rev, Nutr, 19:511-544 and Verma, LM. and N. Somia (1997) Nature 18:389:239-242, both
incorporated by reference herein.

In another alternative, a herpes-based, gene therapy delivery system is used to deliver
polynucleotides encoding SAT to target cells which have one or more genetic abnormalities with
yespect to the expression of SAT. The use of herpes simplex virus (HSV)-based vectors may be
especially valuable for introducing SAT to cells of the ceniral nervous system, for which HSV has a
tropism. The construction and packaging of herpes-based vectors are well known to those with
ordinary skill in the art. A replication-competent herpes simplex virus (HSV) type 1-based vector has
been used to deliver a reporter gene to the eyés of primates (Liu, X. et al. (1999) Exp. Eye Res.
169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S.
Patent Number 5;804,413 to DeLuca ("Herpes simplex virus strains for gene transfer”), which is
hereby incorporated by reference. U.S. Patent Number 5,804,413 teaches the use of recombinant

HSV d92 which consists of a genome containing at least one exogenous gene to be transferred to a

‘cell under the control of the appropriate promoter for purposes including human gene therapy. Also

taught by this patent are the construction and use of recambinant HSV strains deleted for ICP4,
ICP27 and ICP22. For HSV vectors, see also Goins, W.F. et al (1999) J, Virol. 73:519-532 and Xu,
H. et al. (1994) Dev. Biol. 163:152-161, hereby incorporated by reference. The manipulation of
cloned herpesvirus sequences, the generation of recombinant virus following the transfection of
multiple plasmids containing different segments of the large herpesvirus genomes, the growth and
propagation of herpesvirus, and the infection of cells with herpesvirus are techniques well known. to
those of ordinary skill in the art, )

In another alternative, an alphavirus (positive, single-stranded RNA. virus) vector is used to
deliver polynucleotides encoding SAT to target cells. The biology of the prototypic alphavirus, Semliki
Forest Virus (SFV), bas been studied extensively and gee transfer vectors have been based on the
SFV genome (Garoff, H. and K.-J. Li (1998) Cwr. Opin. Biotechuol. 9:464-469). During alphavirus
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RNA replication, a subgenomic RNA is generated that normally encodes the viral capsid proteins.
This subgenomic RNA replicates to higher levels than the full length genortic RNA, resulting in the
overprodnction of capsid proteins relative to the viral proteins with enzymatic activity (e.g., protease
and polymerase). Similarly, inserting the coding sequence for SAT into the alphavirus genome in place
of the capsid-coding region results in the production of a large number of SAT-coding RNASs and the
synthesis of high levels of SAT in vector transduced cells. While alphavirus infection is typically
associated with cell Iysis within a few days, the ability to establish a persistent infection in hamster
normal kidney cells (BHK-21) with a variant of Sindbis viros (SIN) indicates that the Iytic replication
of alphaviruses can be altered to suit the needs of the gene therapy application (Dryga, S.A. et al.
(1997) Virology 228:74-83). The wide host range of alphaviruses will allow the introduction of SAT
into a variety of cell types. The specific transduction of a subset of cells in a population may require
the sorting of cells prior to transduction. The methods of manipulating infectious cDNA. clones of
alphaviruses, performing alphavirus cDNA and RNA transfections, and performing alphavirus
infections, are well known to those with ordinary skill in the art.

Oligonucleotides derived from the transcription initiation site, e.g., between about positions -10
and +10 from the start site, may also be employed to inhibit gene expression. Similarly, inhibition can
be achieved using triple helix base-pairing methodology. Triple helix pairing is useful because it causes
inhibition of the ability of the double helix to open sufficiently for the l;iuding of polymerases,
transcription factors, or regulatory molecules. Recent therapeutic advances using triplex DNA have
been described in the literature. (See, e.g., Gee, L.E. et al. (1994) in Huber, B.E. and B.L Carr,
Molecular and Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A
complementary sequence or antisense molecule may also be designed to block translation of mRNA
by preventing the transcript from binding to ribosomes.

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of
RNA. The mechanism of ribozyme action involves éequence-speci:ﬁc hybridization of the ribozyme
molecule to complementary target RNA, followed by endonucleolytic cleavage. For example,
engineered hammerhead motif ribozyme molecnles may specifically and efficiently catalyze
endonucleolytic cleavage of sequences encoding SAT.

Specific ribozyme cleavage sites within any potential RNA target are initially identified by
scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA,
GUU, awd GUC. Once identified, short RNA sequences of between 15 and 20 ribonucleotides,
corresponding to the region of the target gene containing the cleavage site, may be evaluated for
secondary structural features which may render the oligonucleotide inoperable. The suitability of
candidate targets may also be evaluated by testing accessibility to hybridization with complementary
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oligonucleotides using ribonnclease protection. assays. '
Complementary ribonucleic acid molecules and ribozyres of the invention may be prepared
by any method known in the art for the synthesis of nucleic acid molecules. These include techniques
for chemically synthesizing oligonucleotides such as solid phase phosphoramidite chemical synthesis.
Alternatively, RNA molecules may be generated by in vitro and jn vive transcription of DNA.

sequences encoding SAT. Such DNA sequences may be incorporated into a wide variety of vectors
with suitable RNA polymerase promoters such as T7 or SP6. Alternatively, these cDNA constructs
that synthesize complementary RNA, constitutively or inducibly, can be introduced into cell lines, cells,
or tissues. ’

RNA molecules may be modified to increase intracellular stability and half-life. Possible
modifications include, but are not limited to, the addition of flanking sequences at the 5’ and/or 3’ ends
of the molecule, or the use of phosphorothioate or 2’ O-methyl rather than phosphodiesterase linkages
within the backbone of the molecule. This concept is inberent in the production of PNAs and éan be
extended in all of these molecules by the inclusion of nontraditional bases such as inosive, queosine,
and wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified forms of adenine, cytidine,
guanine, thymine, and uridine which are not as easily recognized by endogenous endonucleases.

An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polymicleotide encoding SAT. Compounds
which may be effective in altering expression of a specific polynucleotide may include, but are not
limited to, oligopucleotides, antisense oligonucleotides, triple belix-forming oligomucleotides,
transcription factors and other polypeptide transcriptional regulators, and non-macraomolecular
chemical entities which are capable of inferacting with specific polynucleotide sequences. Effective
compounds may alter polynucleotide expression by acting as either inhibitors or promoters of
polynucleotide expression. Thus, in the treatment of disorders associated with increased SAT
expression or activity, a compound which specifically inhibits expression of the polynucleotide
encading SAT may be therapeutically useful, and in the treatment of disorders associated with
decreased SAT expression or activity, a compound which specifically promotes expression of the
polynucleotide encoding SAT miay be therapeutically useful. )

At least one, and up to a plurality, of test compounds may be screened for eﬁfecti;/eness in
altering expression of a specific polynucleotide. A test compound may be obtained by any method
commonly known in the art, inchuding chemical modification of a compound known to be effective in
altering polynucleotide expression; selection from an existing, commercially-available or proprietary
library of naturally-occutring or non-natural chemical compounds; rational design of a compound
‘based on chemical and/or structural properties of the target polynucleotide; and selection from a
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library of chemical compounds created combinatorially or randomly. A sample comprising a
polynucleotide encoding SAT is exposed to at least one test compound thus obtained. The sample

may comprise, for example, an intact or permeabilized cell, or an jn vitro cell-free or reconstitated

biochemical system. Alterations in the expression of a polynucleotide encoding SAT are assayed by
any method commonly known in the art. Typically, the expression of a specific nucleotide is detected
by hybridization with a probe having a nucleotide sequence complementary to the sequence of the
polynucleotide encoding SAT. The amount of hybridization may be quantified, thus forming the basis
for a comparison of the expression of the polynucleotide both with and without exposure to one or
more test compounds. Detection of a change in the expression of a polynucleotide exposed to a test
compound indicates that the test compound is effective in altering the expression of the polynucleotide.
A screen for a compound effective in altering expression of a specific polynucleotide can be carried
out, for example, using a Schizosaccharomyces pombe gene expression system (Atkins, D. et al.
(1999) U.S. Patent No. 5,932,435; Arndt, G.M. et al. (2000) Nucleic Acids Res. 28:E15) or a humian
cell line such as HelLa cell (Clarke, M.L. et al. (2000) Biochem. Biophys. Res. Commun. 268:8-13).
A particular ernbodiment of the present invention involves screening a combinatorial library of
oligonucleotides (such as deoxyribonucleotides, ribonucleotides, peptide nucleic acids, and modified
oligonucleotides) for antisense activity against a specific polynucleotide sequénce (Bruice, T.W. et al.
(1997) U.S. Patent No. 5,686,242; Bruice, T.W. et al. (2000) U.S. Patent No. 6,022,691).

Many methods for introducing vectors into cells or tissues are available and equally suitable

for use in vivo, in vitro, and ex vivo. For gx vivo therapy, vectors may be introduced into stem cells

taken from the patient and clonally propagated for autologous transplant back into that same patient.
Delivery by transfection, by liposome injections, or by polycationic amino polymers may be achieved
using methods which are well known in the art. (See, e.g., Goldman, C.K. et al. (1997) Nat.
Biotechnol. 15:462-466.) .

Any of the therapeutic methods desoribed above may be applied to any subject in need of
such therapy, including, for example, mammals such as bumans, dogs, cats, cows, horses, rabbits, and
monkeys.

An additional embodiment of the invention relates to the administration of a composition which
generally comprises an active ingredient formulated with a pharmaceutically acceptable excipient.
Excipients may include, for example, sugars, starches, celluloses, gums, and proteins. Various
formlations are commonly known and are thoroughly discussed in the latest edition of Remington’s
Pharmaceutical Sciences (Maack Publishing, Easton PA). Such compositions may consist of SAT,
antibodies to SAT, and mimetics, agonists, antagonists, or inhibitors of SAT.

The compositions utilized in this invention may be administered by any number of routes
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including, but not limited to, oral, intravenous, intramuscular, intra-arterial, intramedullary, intrathecal,
intraveptricular, pulmonary, transdermal, subcutaneoys, intraperitoneal, intranasal, enteral, topical,
sublingual, or rectal means. ‘ .

Compositions for pulmonary administration may be prepared in liquid or dry powder form.
These compositions are generally aerosolized immediately prior to inhalation by the patient. In the
case of small molecules (e.g. traditional low molecular weight organic drugs), acrosol delivery of fast-
acting formulations is well-known in the art. Inthe case of macromolecules (e.g. larger peptides and
proteins), recent developments in the field of pulmonary delivery via the alveolar region of the hung
have enabled the practical delivery of drugs such as jusulin to blood circulation (see, e.g., Patton, J.S.
et al,, U.S. Patent No. 5,997,848). Pulinonary delivery has the advantage of administration without
needle injection, and obviates the need for potentially toxic penetration enhancers.

Compositions suitable for use in the invention include compositions wherein the active
ingredients are contained in an effective amount to achieve the intended purpose. The determination
of an effective dose is well within the capability of those skilled in the art.

Specialized forms of compositions may be prepared for direct intracellular delivery of
macromolecules comprising SAT or fragments thereof. For example, liposome preparations.
containing 2 cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the
macromolecule. Alternatively, SAT or a fragment thereof may be joined to a short cationic N-
terminal portion from the HIV Tat-1 protein. Fusion proteins thus generated have been found to
transduce into the cells of all tissues, including the brain, in a mouse model system (Schwarze, S.R. et
al. (1999) Science 285:1569-1572).

For any compound, the therapeutically effective dose can be estimated initially either in cell
culture assays, e.g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs, monkeys,
or pigs. An animal model niay also be used to determine the appropriate concentration range and
route of administration. Such information can then be used to determine useful doses and routes for
administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, for example SAT
or fragments thereof, antibodies of SAT, and agonists, antagonists or inhibitors of SAT, which
ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be determined by
standard pharmaceutical procedures in cell cultures or with experimental animals, such as by
calculating the EDj, (the dose therapeutically effective in 50% of the population) or LDy, (the dose
lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
therapeutic index, which can be expressed as the LDs/EDy, ratio. Compesitions which exhibit large
therapeutic indices are preferred. The data obtained from cell culture assays and animal studies are

52



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

(145) JP 2004-528002 A 2004.9.16

WO 02/02610 PCT/US01/20704
used to formulate a range of dosage for human use. The dosage contained in such compositions js
preferably within a range of circulating concentrations that includes the EDj, with little or no toxicity.
The dosage varies within this range depending upon the dosage form employed, the sensitivity of the
patient, and the route of administration.

The exact dosage will be determined by the practitioner, in Eght of factors related to the
subject requiring treatment. Dosage and administration are adjusted to provide sufficient levels of the
active moiety or to maintain the desired effect. Factors which may be taken into account include the
severity.of the diseasé state, the general health of the subject, the age, weight, and gender of the
subject, ume and frequency of administration, drug combination(s), reaction. sensitivities, and response
to therapy. Long-acting compositions may be administered every 3 to 4 days, every week, or
biweekly depending on the half-life and clearance rate of the particular formulation.

Norrmal dosage amounts may vary fiom about 0.1 zg to 100,000 ug, up to a total dose of
about 1 gram, depending upon the route of administration. Guidance as to particular dosages and
m‘ethods of delivery is provided in the literature and generally available to practitioners in the art.
Those skilled in the art will employ different formulations for nmucleotides than for proteins or their
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells,
conditions, locations, ete.

DIAGNOSTICS

In another embodiment, antibodies which specifically bind SAT may be used for the diagnosis
of disorders characterized by expression of SAT, or in assays to monitor patients being ueafed with
SAT or agonists, antagonists, or inhibitors of SAT. Antibodies useful for diagnostic purposes may be
prepared in the samie manner as described above for therapeutics. Diagnostic assays for SAT include
methods which utilize the antibody and a Iabel to detect SAT in human body fluids or in extracts of
cells or tissues. The antibodies may be used with or without modification, and may be labeled by
covalent or non-covalent attachment-of a reporter molecule. A wide variety of reporter molecules,
several of which are described above, are known in the art and may be used.

A variety of protocols for measuring SAT, inchuding ELISAs, RIAs, and FACS, are known in
the art and provide a basis for diagnosing altered or abnormal leve]s‘of SAT expression. Normal or
standard valnes for SAT expression are established by combining body fluids or cell extracts taken
from normal mammalian subjects, for example, human subjects, with antibodies to SAT under
conditions suitable for complex formation. The amount of standard complex formation may be
quantitated by various methods, such as photometric means. Quantities of SAT expressed in subject,
control, and disease samples from biopsied tissues are compared with the standard values. Deviation

between standard and subject values establishes the parameters for diagnosing disease.
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In another exnbodiment of the invention, the polynucleotides encoding SAT may be used for
diagnostic purposes. Tﬁe polynucleotides which may be used include oligonucleotide sequences,
complementary RNA and DNA molecules, and PNAs. The polynucleotides may be used to detect
and quantify gene expression in biopsied tissues in which expression of SAT may be correlated with
disease. The diagnostic assay may be used to deterinine absence, presence, and excess expression of
SAT, and to monitor regulation of SAT levels during therapeutic intervention.

In one aspect, hybridization with PCR probes which are capable of detecting polymucleotide A
sequences, including genomic sequences, encoding SAT or closely related molecules may be used to
identify nucleic acid sequences which encode SAT. The specificity of the probe, whether it is made
from a highly specific region, e.g., the 5’ regulatory region, or from a less specific region, e.g.. a
conserved motif, and the stringency of the hybridization or amplification will determine whether the
probe identifies only naturally occurting sequences encoding SAT, allelic variants, or related
sequences.

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the SAT encoding sequences. The hybridization probes of the subject
invention may be DNA or RNA and may be derived from the sequence of SEQ ID NO:10-18 or from
genomic sequences including promoters, enhancers, and jutrons of the SAT gene.

Means for producing specific hybridization probes for DNAs encoding SAT include the
cloning of polynucleotide sequences encoding SAT or SAT derivatives into vectors for the production
of mRNA probes. Such vectors are known in the art, are commercially available, and may be used to
synthesize RNA probes in vitro by means of the addition of the appropriate RNA. polymerases and the

appropriate labeled nucleotides. Hybridization probes may be labeled by a variety of reporter groups,
for example, by radionuclides such as *2P or S, or by enzymatic labels, such as alkaline phosphatase
coupled to the probe via avidin/biotin coupling systems, and the like.

Polymucleotide sequences encoding SAT may be used for the diagnosis of disorders
associated with expression of SAT. Exarnples of such disorders inchide, but are not limited to, a
vesicle tra.ﬁ‘icldﬁg disorder such as cystic fibrosis, glucose-galactose malabsorption syndrome,
hypercholesterolemia, diabetes melfitus, diabetes insipidus, hyper- and hypoglycemia, Grave’s disease,
goiter, Cushing’s disease, and Addison’s disease; gastrointestinal disorders including ulcerative colitis,
gastric and duodenal ulcers; other conditions associated with abnormal vesicle trafficking, including
acquired immunodeficiency syndrome (AIDS); allergies including hay fever, asthma, and urticaria
(bives); autoimmune hemolytic anemia; proliferative glomerulonephritis; inflammatory bowel disease;
multiple sclerosis; myasthenia gravis; theumatoid and osteoarthritis; scleroderma; Chediak-Higashi and

Sjogren's syndromes; systemic lupus erythematosus; toxic shock syndrome; traumatic tissue damage;
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and viral, bacterial, fungal, helminthic, and protozoal infections; a transport disorder such as akinesia,
amyotrophic lateral sclerosis, ataxia telangiectasia, cystic fibrosis, Becker’s muscular dystrophy, Beli’s
palsy, Charcot-Marie Tooth discase, diabetes mellitus, diabetes insipidus, diabetic neuropathy,
Duchenne muscular dystrophy, hyperkalemic periodic paralysis, normokalemic petiodic paralysis,
Parkinson’s disease, malignant hyperthermia, multidrug resistance, myasthenia gravis, myotonic
dystrophy, catatonia, tardive dyskinesia, dystonias, peripheral nenropathy, cerebral neoplasms, prostate
cancer; cardiac disorders associated with transport, e.g., angina, bradyarrythmia, tachyarrythmia,
hypettension, Long QT syndrome, myocarditis, cardiomyopathy, nemaline myopathy, centronuclear
myopathy, lipid myopathy, mitochondrial myopathy, thyrotoxic myopathy, ethanol myopathy,
dermatomyositis, inclusion body myositis, infectious myositis, polymyositis; neurological disorders
associated with transport, €.g., Alzheimer’s disease, amnesia, bipolar disorder, dementia, depression,
‘epilepsy, Tourette's disorder, paranaid psychoses, and schizophrenia; and other disorders associated
with transport, ¢.g., neurofibromatosis, postherpetic neuralgia, trigeminal neuropathy, sarcoidosis, sickle
cell anemia, Wilson’s disease, cataracts, infertility, pulmonary artery stenosis, sensorineural autosomal
deafness, hyperglycemia, hypoglycernia, Grave's disease, goiter, Cushing’s disease, Addison’s disease,
glucose-galactose malabsorption syndrome, hypercholesterolemia, adrenoleukodystrophy, Zellweger
syndrome, Menkes disease, occipital horn syndrome, von Gierke disease, cystinuria, iminoglycinuria,
Hartup disease, and Fanconi disease; a neurological disorder such as epilepsy, ischemic
cerebrovascular disease, stroke, cerebral neoplasms, Alzheimer’s disease, Pick’s disease,

Huntington’s disease, dementia, Parkinson’s disease and other extrapyramidal disorders, amyotrophic
lateral sclerosis and other motor neuron disorders, progressive neural nuscular atrophy, retinitis
pigmentosa, hereditary ataxias, multiple sclerosis and other demyelinating diseases, bacterial and viral
meningitis, brain abscess, subdural empyema, epidural abscess, suppurative infracranial
thrombophlebitis, myelitis and radiculitis, viral central nervous system disease, prion diseases inclnding
kuru, Creutzfeldt-Takob disease, and Gerstmann-Straussler-Scheinker syndrome, fatal familial
ihsomnia, nuiritional and metabolic diseases of the nervous system, neurofibromatosis, tuberous

sclerosis, cerchelloretinal ioblastc is, encephalotrigeminal syndrome, mental retardation

and other developmental disorders of the central nervous system including Down syndrome, cerebral
palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial nerve disorders, spinal cord
diseases, muscular dystrophy and other neuromuscular disorders, peripberal nervous system disorders,
denmatomyositis and polymyositis, inherited, metabolic, endocrine, and toxic myopathies, myasthenia
gravis, periodic paralysis, mental disorders including mood, anxiety, and schizophrenic disorders,
seasonal affective disorder (SAD), akathesia, amnesia, catatonia, diabetic neuropathy, tardive
dyskinesia, dystonias, paranoid psychoses, postherpetic nenralgia, Tourette’s disorder, progressive
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supranuclear palsy, corticobasal degeneration, and familial frontotemporal dementia; an,
antoimmune/inflammatory disorder such as such as acquired immunodeficiency syndrome (AIDS),
Addison’s disease, adulf respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis,
anemia, asthma, atherosclerosis, autoimmune bemolytic anemia, autoimmune thyroiditis, autoimmune
polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED), bronchitis, cholecystitis, contact
dermatitis, Crohn's disease, atopic dermmatitis, dermatomyﬁsitis, diabetes mellitus, emphysema, episodic
lymphopenia with lymphocytotoxins, erythroblastosis fetalis, erythema nodosum, atrophic gastritis,
glomerulonephritis, Goodpasture’s syndrome, gout, Graves® disease, Hashimoto’s thyroiditis,
hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, myocardial or
pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s
syndrome, theumatoid arthritis, scleroderma, Sjvgren’s syndrome, systemic anaphylaxis, systemic
Tupus erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner
syndrome, complications of cancer, hemodialysis, and extracorporeal citculation, viral, bacterial,
fungal, parasitic, protozoal, and helminthic infections, and trauma; and a cell proliferative disorder such.
as actinic keratosis, arteriosclerosis, atherosclerosis, bussitis, cirthosis, hepatitis, mixed connective
tissne disease (MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera,
psariasis, primary thrombocythemia, and cancers including adenocarcinoma, leukemia, Iymphoma,
melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal gland,
bladder. bone, bone marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart,
kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen,
testis, thymus, thyroid, and wterus. The polynucleotide sequences encoding SAT may be used in
Southern or northern analysis, dot blot, or other membrane-based technologies; in PCR technologies; in
dipstick, pin, and multiformat ELISA-like assays; and in microarrays utilizing fluids or tissues from
patients to detect altered SAT expression. Sﬁch qualitative or quantitative methods are well known in
the art.

In a particular aspect, the nucleotide sequences encoding SAT may be useful in assays that
detect the presence of assaciated disorders, particularly those mentioned above. The nucleotide
sequences encoding SAT may be labeled by standard metbods and added to a fluid or tissue sample
from a patient under conditions suitable for the formation of hybridization complexes. After a suitable
incubation period, the sample is washed and the signal is quantified and compared with a standard
value, If the amount of signal in the patient sample is significantly altered in comparison to a control
sample then the presence of altered levels of nucleotide sequences encoding SAT in the sample
indicates the presence of the associated disorder. Such assays may also be used to evaluate the
efficacy of a particular therapeutic treatment regimen in animal studies, in clinical trials, or to monitor
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the treatment of an individual patient.

In order to provide a basis for the diagnosis of a disorder associated with expression of SAT,
a normal or standard profile for expression is established. This may be accomplished by combining
body fluids or cell extracts taken from normal subjects, either animal or human, with a sequence, or a
fragment thereof, encoding SAT, under conditions suitable for hybridization or amplification. Standard
hybridization may be quantified by comparing the values obtained from normal subjects with values
from an experiment in which a known amount of a substantially purified polynucleotide is used.
Standard values obtained in this manner may be compared with values obtained from samples from
patients who are symptomatic for a disorder. Deviation from standard values is used to establish the
presence of a disorder.

Once the presence of a disorder is established and a treatment protocol is initiated,
hybridization assays may be repeated on a regular basis to determine if the level of expression in the
patient begins to approximate that which is observed in the normal subject. The results obtained from
successive assays may be used to show the efficacy of treatment over a period ranging from several
days to months.

With respect to cancer, the bresence of an abnormal amount of transcript (either under- or
averexpressed) in biopsied tissue from an individual may indicate a predisposition for the development.
of the disease, or may provide a means for detecting the disease prior to the appearance of actual
clinical symptoms. A more definitive diagnosis of this type may allow health professionals to employ
preventative measures or aggressive treatment earlier thereby prevefxﬁng the development or further
progression of the cancer.

Additional diagnostic uses for oligonucleotides designed from the sequences encoding SAT
may involve the use of PCR. These oligomers may be chemically synthesized, generated
enzymatically, or produced in vitro. Oligomers will preferably contain a fragment of a polynucleotide
encoding SAT, or a fragment of a polynucleotide complementary to the polynucleotide encoding SAT,
and will be employed under optimized conditions for idenﬁﬁcaﬁon of a specific gene or condition.
Oligomers may also be employed under less stringent conditions for detection or quantification of
closely related DNA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences
encoding SAT may be used to detect single nucleoﬁdé polymorphisms (SNPs). SNPs are
substitutions, insertions and deletions that are a frequent cause of inherited or acquired genetic disease
in humans. Methods of SNP detection include, but are not limited to, single-stranded cc;hformation
polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP, oligonucleotide primers
derived from the polynucleotide sequences encoding SAT are used o amplify DNA using the
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polymerase chain reaction (PCR). The DNA may be derived, for example, from diseased or normat
tissue, biopsy samples, bodily fhuids, and the like. SNPs in the DNA cause differences in the
secondary and tertiary structures of PCR products in single-stranded form, and these differences are
detectable using gel electrophoresis in non-denaturing gels. In fSCCP, the oligonucleotide primers are
fluorescently labeled, which allows detection of the amplimers in high-throughput equipment such as
DNA sequencing machines. Additionally, sequence database analysis methods, termed in silico SNP
(isSNP), are capable of identifying polymorphisms by comparing the sequence of individual
overlapping DNA. fragments which assemble into a common consensus sequence. These computer-
based methods filter out sequence variations due to laboratory prepardtion of DNA and sequencing
errors using statistical models and automated analyses of DNA sequence chromatograms. In the
alternative, SNPs may be detected and characterized by mass spectrometry using, for example, the
high throughput MASSARRAY system (Sequenom, Inc., San Diego CA).

Methods which may also be used to quantify the expression of SAT include radiolabeling or
biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from
standard curves. (See, e.g., Melby, P.C. et al. (1993) J. tmmunol. Methods 159:235-244; Duplaa, C.
et al. (1993) Anal. Biochem. 212:229-236.) The speed of quantitation of multiple samples may be
accelerated by running the assay in a high-throughput format where the oligomer or polynucleotide of
interest is presented in various dilutions and a spectrophotometric or colorimetric response gives rapid
quantitation.

In further embodiments, oligonucleotides or longer fragments derived from any of the
polynucleotide sequences described hersin may be used as elements on a microarray. The microarray
can be used in transcript imaging techniques which monitor the relative expression levels of large
numbers of genes simultaneously as described below. vThe microarray may also be used to identify
genetic variants, mutations, and polymorphisms. This information may be used to determine gene
function, to understand the genetic basis of a disorder, to diagnose a disorder, to monitor
progression/regression of disease as a function of gene expression, and to develop and monitor the
activities of therapeutic agents in the treatment of disease. In particular, this information may be used
to develop a pharmacogenomic profile of a patient in order to select the most appropriate and effective
treatment regimen for that patient. For example, therapeutic agents which are highly effective and
display the fewest side effects may be selected for a patient based on his/her pharmacogenomic
profile.

In another embodiment, SAT, fragments of SAT, or amibodies spegific for SAT may be used
as elements on a microarray. The microarray may be used to monitor or measure protein-protein

interactions, drug-target interactions, and gene expression profiles, as described above.
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A particular embodiment relates to the use of the polynucleotides of the present invention to
generate a transexipt image of a tissue or cell type. A transcript image represents the global pattern of
gene expression by a particular tissue or cell type. Global gene expression patterns are analyzed by
quantifying the number of expressed genes and their relative abundance under given conditions and at
a given time. (See Seilhamer et al., “Comparative Gene Transctipt Analysis,” U.S. Patent Number
5,840,484, expressly incorporated by reference herein.) Thus a transcript image may be generated by
hybridizing the polynucleotides of the present invention or their complements to the totality of
transcripts or reverse transcripts of a particular tissue or cell type. In one embodiment, the
hybridization takes place in high-throughput format, wherein the polynucleotides of the present
invention or their complements comprise a subset of a plurality of elements on a microarray. The
resultant transcript image would provide a profile of gene activity.

Transcript images may be generated using transcripts isolated from tissues, cell lines, biopsies,

or other biological samples. The transcript image may thus reflect gene expression int vivo, as in the

case of a tissue or biopsy sample, or in vitro, as in the case of a cell line.

Transcript images which profile the expression of the polynucleotides of the present invention

may also be used in conjunction with in vitro model systeros and preclinical evaluation of

pharmaceuticals, as well as toxicological testing of industrial and naturally-occurring environmental
compounds. All compounds induce characteristic gene expression patterns, frequently termed
molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and toxicity
(Nuwaysir, E.F. et al. (1999) Mol. Carcinog. 24:153-159; Steiner, S. and N.L. Anderson (2000)
Toxicol. Lett. 112-113:467-471, expressly incorporated by reference herein). If a test compound has a
signature similar to that of a compound with known toxicity, it is likely to share those toxic properties.
These fingerprints or signatures are most useful and refined when. they contain expression information
from a large number of genes and gene families. Ideally, a genome-wide measurement of expression
provides the highest quality signature. Even genes whose expression is not altered by any tested
compounds are important as well, as the Ievels of expression of these genes are used to normalize the
rest of the expression data. The normalization procedurs is useful for comparison of expression data
after treatment with different compounds. While the assignment of gene function to elements of a
toxicant signature aids in interpretation of toxicity mechanisms, knowledge of gene function is not
necessary for the statistical matching of signatures which leads to prediction of toxicity. (See, for
example, Press Release 00-02 from the National Institute of Environmental Health Sciences, released
February 29, 2000, available at http://www.niehs.nih. gov/oc/news/toxchip.htm.) Therefore, it is
important and desirable in toxicological screening using toxicant signatures to include all expressed

gene sequences.

JP

2004-528002 A 2004.9.16



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(152)

WO 02/02610 PCT/US01/20704

In one embodiment, the toxicity of a test compound is assessed by treating a biological sample
containing nucleic acids with the test compound. Nucleic acids that are expressed in the treated
biological sample are hybridized with one or more probes specific to the polynucleotides of the present
invention, so that transcript levels corresponding to the polynucieotides of the present invention may be
quantified. The transcript levels in the treated biological saraple are compared with levels in an
untreated biological sample. Differences in the transcript levels between the two samples are
indicative of a toxic response caused by the test compound in the treated sample.

Another particular embodiment relates to the use of the polypeptide sequences of the present
invention to analyze the proteome of a tissue or cell type. The term proteome refers to the global
patiern of protein expression in a particular tissue or cell type. Each protein component of a proteome
can be subjected individually to further analysis. Proteome expression patterns, or profiles, are
analyzed by quantifying the number of expressed proteins and their relative abundance under given
conditions and at a given time. A profile of a cell’s proteome may thus be generated by separating
and analyzing the polypeptides of a particular tissue or cell type. In one embodiment, the separation is
achieved using two-dimensional gel electrophoresis, in which proteins from a sample are separated by
isoelectric focusing in the first dimension, and then according to molecular weight by sodium dodecyl
sulfate slab gel electrophoresis in the second dimension (Steiner and Anderson, supra). The proteins
are visualized in the gel as discrete and uniquely positioned spots, typically by staining the gel with an
agent such as Coomassie Blue or silver or fluoresceni stains. The optical density of each protein spot
is generally proportional to the level of the protein in the sample. The optical densities of equivalently
positioned protein spots from different samples, for example, from biological samples either treated or
untreated with a test compound or therapeutic agent, are compared to identify any changes in protein
spot density related to the treatment. The proteins in the spots are partially sequenced using, for
example, standard methods employing chemical or enzymatic cleavage followed by mass
spectrometry. The identity of the protein in a spot may be determined by comparing its partial
sequence, preferably of at least 5 contiguous amino acid residues, 1o the polypeptide sequences of the
present invention. In some cases, further sequence data may be obtained for definitive protein
identification.

A proteomic profile may also be generated using antibodies specific for SAT to quantify the
levels of SAT expression. In one embodiment, the antibodies are used as elexents on a microarray,
and protein expression levels are quantified by exposing the microarray to the sample and detecting
the levels of protein bound to each array element (Lueking, A. et al. (1999) Anal. Biochem. 270:103-
111; Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be performed by a
variety of methods known in the art, for example, by reacting the proteins in the sample with a thiol- or
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amino-reactive fluorescent compound and detecting the amount of fluorescence bound at each array
clement. )

Toxicant signatures at the proteome level are also useful for toxicological screening, and
should be analyzed in parallel with toxicant signatures at the transcript level. There is a poor
correlation between transcript and protein abundances for some proteins in some tissues (Anderson,
N.L. and J. Seilhamer (1997) Electrophoresis 18:533-537), so proteome toxicant signatures may be
nseful in the analysis of compounds which do not significantly affect the transcript image, but which
alter the proteomic profile. In addition, the analysis of transcripts in body fluids is difficult, due to rapid
degradation of mRNA, so proteomic profiling may be more reliable and informative in such cases.

In another embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing proteins with the test compound. Proteins that are expressed in the treated
biclogical sample are separated so that the amount of each protein can be quantified. The amount of
each protein is compared to the amount of the corresponding protein in an untreated biological sample. ,
A difference in the amount of protein between the two samples is indicative of a toxic response to the
test compound in the treated sample. Individual proteins are identified by sequencing the amino acid )
residues of the individual proteins and comparing these partial sequences to the polypeptides of the
present invention.

In another embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing proteins with the test compound. Proteins from the biological sample are incubated
with antibodies specific to the polypeptides of the present invention. The amount of protein recognized
by the antibodies is quantified. The amount of protein in the treated biological sample is compared
with the amount in an untreated biological sample. A difference in the amount of protein between the
two samples is indicative of a toxic response to the test compound in the treated sample.

Microarrays may be prepared, used, and analyzed using methods known in the art. (See, e.g.,
Brennan, T.M. et al. (1995) U.S. Patent No. 5,474,796, Schena, M. et al. (1996) Proc. Natl. Acad.

Sci. USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon, D. et
al. (1995) PCT application WO095/35505; Heller, R.A. et al. (1997) Proc. Natl Acad. Sci. USA
94:2150-2155; and Heller, MLJ. et al. (1997) U.S. Patent No. 3,605,662.) Various types of
microarrays are well known and thoroughly described in DNA Microarrays: A Practical Approach,

M. Schena, ed. (1999) Oxford University Press, London, hereby expressly incorporated by reference.

In another embodiment of the invention, nucleic acid sequences encoding SAT may be used to
generate hybridization probes nseful in mapping the naturally occurring genomic éequencc, Either
coding or noncoding sequences may be used, and in some instances, noncodiﬁg sequences may be

preferable over coding sequences. For example, conservation of a coding sequence among members
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of a mmlti-gene family may potentially canse undesired cross hybridization during chromiosomal
mapping. The sequences may be mapped to a particular chromosome, t0 a specific region of a
chromosome, or to attificial chromosome constructions, e.g., human artificial chromosomes (HACs),
yeast artificial chromosomes (Y ACs), bacterial astificial chromosomes (BACs), bacterial P1
constructions, or single chromosome cDNA libraries. (See, e.g., Harrington, J.J. et al. (1997) Nat.
Genet. 15:345-355; Price, CM. (1993) Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet.
7:149-154.) Once mapped, the nucleic acid sequences of the invention may be used to develop
genetic linkage maps, for example, which correlate the inheritance of a disease state with the
inheritance of a particular chromosome region or restriction fragment length polymorphism (RFLP).
(See, for example, Lander, E.S. and D. Botstein (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357.)

Fluorescent in sitn hybridization (FISH) may be correlated with other physical and genelic
map data. (See, e.g., Heinz-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic
map data can be found in various scientific journals-or at the Online Mendelian Inheritance in Man.
(OMIM) World Wide Web site. Correlation between the location of the gene encoding SAT on a
physical map and a specific disorder, or a predisposition to a specific disorder, may help define the
region of DNA. associated with that disorder and thus may further positional cloning efforts.

In sitn hybridization of chromosomal preparations and physical mapping techniques, such as
linkage analysis using established chromosomal markers, may be used for extending genetic maps.
Often the placement of a gene on the chromosome of another mammalian species, such as mouse,
ay reveal associated markers even if the exact chromosomal locus is not known. This information is
valuable to investigators searching for disease genes using positional cloning or other gene discovery
techniques. Once the gene or genes responsible for a disease or syndrome have been crudely
localized by genetic linkage to a particular genomic region, e.g., atazia-telangiectasia to 11q22-23, any
sequences mapping to that area may represent associated or regulatory genes for fusther investigation.
(See, e.g., Gatti, R A. et al. (1988) Nature 336:577-580.) The nucleotide sequence of the instant
invention may also be used to detect differences in the chromosomal location due to translocation,
inversion, etc., among normal, carrier, or affected individuals.

In another embodiment of the invention, SAT, its catalytic or immunogenic fragments, or
oligopeptides thereof can be used for screening libraties of compounds in any of a variety of drug
screening techniques. The fragment employed in such screening may be free in solution, affixed to a
solid support, borne on a cell surface, or located intracellularly. The formation of binding complexes
between SAT and the agent being tested may be measured.

Another technique for drug screching provides for high thronghput screening of compounds
having suitable binding affinity to the protein of intexest. (See, e.g., Geysen, et al. (1984) PCT
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application WO84/03564.) In this method, large numbers of different small test compounds are
hesized on a solid substrate. The test compounds are reacted with SAT, or fragments thereof,

and washed. Bound SAT is then detected by methods well known in the art. Purified SAT can also

be coated directly onto plates for use in the aforementioned drug screening techniques. Alternatively,
non-neutralizing antibodies can be used to capture the peptide and immobilize it on a solid support.

In another embodiment, one may use competitive drug screening assays in which neutralizing
antibodies capable of binding SAT specifically compete with a test compound for binding SAT. In this
manner, antibodies can be used to detect the presence of any peptide which shares one or more
antigenic detexminants with SAT.

In additional embodiments, the nucleotide sequences which encode SAT may be used in any
molecular biology techniques that have yet to be developed, provided the new techniques rely on
properties of nmucleotide sequences that are currently known, including, but not limited to, such
properties as the triplet genetic code and specific base pair interactions.

‘Without further elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. The following embodiments are, therefore,
to be construed as merely illustrative, and not limitative of the remainder of the disclosure in any way
whatsoever.

The disclosures of all patents, applications, and publications mentioned above and below,
including U.S. Ser. No. 60/215,465, U.S. Ser. No. 60/239,384, and U.S. Ser. No. 60/253,639, are

hereby expressly incorporated by reference.

EXAMPLES
L Construction of cDNA Libraries

Incyte cDNAs were derived from cDNA libraries described in the LIFESEQ GOLD
database (Incyte Genomics, Palo Alto CA} and shown in Table 4, column 5. Some tissues were
homogenized and lysed in guanidinium isothiocyanate, while others were homogenized and lysed in
phenol or in a suitable mixture of denaturants, such as TRIZOL (Life Technologies), a monophasic
solution of phenol and guanidine isothiocyanate. The resulting Iysates were centrifuged over CsCl
cushions or extracted with chloroform. RNA. was precipitated from the lysates with either isopropanol
or sodium acetate and ethanol, or by other routine methods.

Phenol extraction and precipitation of RNA were repeated as necessary to increase RNA
purity. In some cases, RNA was treated with DNase. For most libraries, poly(A)+ RNA was
isolated using oligo d(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles
(QIAGEN, Chatsworth CA), or an OLIGOTEX mRNA purification kit (QIAGEN). Alternatively,
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RNA was isolated directly from tissue lysates using other RNA isolation kits, e.g., the
POLY(A)PURE mRNA purification kit (Ambion, Austin TX).

In some cases, Stratagene was provided with RNA and constructed the corresponding cDNA
libraries. Otherwise, cDNA was synthesized and cDNA libraries were constructed with the
UNIZAP vecior system (Stratagene) or SUPERSCRIPT plasmid system (Life Technologiesj, using
the recommended procedures or similar methods known in the art. (See, e.g., Ausubel, 1997; Supra,
units 5.1-6.6.) Reverse transcription was initiated using oligo &(T) or random primers. Synthetic
oligonucleotide adapters were ligated to double stranded cDNA, and the cDNA was digested with the
appropriate restriction enzyme or enzymes. For most libraties, the cDNA was size-selected (300-
1000 bp) using SEPHACRY]. $1000, SEPHAROSE CL2B, or SEPHAROSE CI4B column
chromatography (Amersham Pharmacia Biotech) or preparative agarose gel electrophoresis. cDNAs
were ligated into compatible restriction enzyme sites of the polylinker of a suitable plasmid, e.g.,
PBLUESCRIPT plasmid (Stratagene), PSPORT1 plasmid (Life Technologies), PCDNA2.1 plasmid
(Invitrogen, Carlsbad CA), PBK-CMYV plasmid (Stratagene), or pINCY (Incyte Genomics, Palo Alto
CA), or derivatives thereof. Recombinant plasmids were transformed into competent E. coli cells
including XL.1-Blue, XI.1-BlueMRF, or SOLR from Stratagene or DH5¢, DH10B, or ElectroMAX
DHI0B from Life Technologies.

1. Isolation of cDNA Clones

Plasmids obtained as described in Example I were recovered from host cells by in vivo
excision using the UNIZAP vector system (Stratagene) or by cell lysis. Plasmids were purified using
at least one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an
AGTC Miniprep purification kit (Edge Biosystems, Gaithersburg MD); and QIAWELL 8 Plasmid,
QIAWELL 8 Plus Plasmid, QTAWELL 8 Ultra Plasmid purification systems or the R.E.A.L. PREP
96 plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0.1
ml of distilled water and stored, with or without Iyophilization, at 4°C.

Alternatively, plasmid DNA was amplified from host cell Iysates using direct link PCR ina
high-throughput format (Rao, V.B. (1994) Anal. Biochem. 216:1-14). Host cell lysis and thermal
cycling steps were carried out in a single reaction mixture. Samples were processed and stored in
384-well plates, and the concentration of amplified plasmid DNA was quantified fluorometrically using
PICOGREEN dye (Molecular Probes, Eugene OR) and 2 FLUOROSKAN II fluorescence scanner
(Labsystems Oy, Helsinki, Finland).
j1i 0 Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example IT were sequenced as follows.
Sequencing reactions were processed using standard methods or high-throughput instrumentation such
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as the ABL CATALYST 800 (Applied Biosysters) thermal cycler or the PTC-200 thermal cycler
(MJ Research) in conjunction with the HYDRA microdispenser (Robbins Scientific) or the
MICROLAR 2200 (Hamilton) liquid transfer system. ¢DNA sequencing reactions were prepared
using reagents provided by Amersham Pharmacia Biotech or supplied in ABI sequencing kits such as
the ABI PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).
Electrophoretic separation of CONA sequencing reactions and detection of labeled polynucleotides
were cartied out using the MEGABACE 1000 DNA sequencing system (Molecular Dynamics); the
ABIPRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABI
protocols and base calling software; or other sequence analysis systems known in the art. Reading
frames within the cDNA sequences were identified using standard methods (reviewed in Ausubel,
1997, supra, unit 7.7). Some of the cDNA sequences were selected for extension using the
techniques disclosed in Example VI

The polynucleotide sequences derived from Incyte cDNAs were validated by removing
vector, linker, and poly(A) sequences and by masking ambignous bases, using algorithms and
programs based on BLAST, dynamic programming, and dinucleotide nca(es;c neighbor analysis. The
Incyte cDNA sequences or translations thereof were then queried against a selection of public’
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases, and
BLOCKS, PRINTS, DOMO, PRODOM, and hidden Markov model (HMM)-based protein family
databases such as PFAM. (HMM is a probabilistic approach which analyzes consensus primary
structures of gene families. See, for example, Eddy, S.R. (1996) Curr. Opin. Struct. Biol. 6:361-365.)

The queries were performed using programs based on BLAST, FASTA, BLIMPS, and HMMER.

The Incyte cDNA sequences were assembled to produce full length polynucleotide sequences.
Alternatively, GenBank cDNAs, GenBank ESTs, stitched sequences, stretched sequences, or
Genscan-predicted coding sequences (see Examples [V and V) were used to extend Incyte cDNA
assemblages to foll length. Assembly was performed using programs based on Phred, Phrap, and
Consed, and cDNA assemblages were screened for open reading frames using programs based on
GeneMark, BLAST, and FASTA. The full length polynucleotide sequences were translated to derive
the corresponding full length polypeptide sequences. Alternatively, a polypeptide of the invention may

. begin at any of the methionine residues of the full length translated polypeptide. Full length polypeptide

sequences were subsequently analyzed by querying against databases such as the GenBank protein
databases (genpept), SwissProt, BLOCKS, PRINTS, DOMO, PRODOM, Prosite, and hidden.
Markov mode] (HMM)-based protein family databases such as PFAM. Full length polynucleotide
sequences are also analyzed using MACDNASIS PRO software (Hitachi Software Engineering,
South San Francisco CA} and LASERGENE software (DNASTAR). Polynucleotide and polypeptide
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sequence alignments are generated using default parameters specified by the CLUSTAL algorithm as
incorporated into the MEGATIGN multisequence alignment program (DNASTAR), which also
calculates the percent identity between aligned sequences.

Table 7 summarizes the tools, programs, and algorithms used for the analysis and assembly of
Incyte cDNA and full length sequences and provides applicable descriptions, references, and threshold
parameters. The first column of Table 7 shows the tools, programs, and algorithms used, the second
column provides brief descriptions thereof, the third column presents appropriate references, all of

_ which are incotporated by reference herein in their entirety, and the fourth colwmn presents, where

applicable, the scores, probability values, and other parameters used to evaluate the strength of a
match between two sequences (the higher the score or the lower the probability value, the greater the
identity between two sequences).

The programs described above for the assembly and analysis of foll length polynucleotide and
polypeptide sequences were also used to identify po]sniuclaoﬁde sequence fragments from SEQ ID
NO:10-18. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and
amplification technologies are described in Table 4, column 4.

IV.  Identification and Editing of Coding Sequences from Genomic DNA

Putative secretion and trafficking molecules were initially identified by running the Genscan
gene identification program against public genomic sequence databases (e.g., gbpri and gbhtg).
Genscan is a general-purpose gene identification program which analyzes genomic DNA sequences
from a variety of organisms (See Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94, and Burge,
C. and S. Karlin (1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted
exons to form an assembled cDNA sequence extending from a methionine to a stop codon. The
output of Genscan is a FASTA database of polynucleotide and polypeptide sequences. The maximum
range 61’ sequence for Genscan to analyze at once was set to 30 kb, To determine which of these
Genscan predicted cDNA sequences encode secretion and trafficking molecules, the encoded
polypeptides were analyzed by querying ﬁgaimt PFAM models for secretion and trafficking
molecules. Potential secretion and trafficking molecules were also identified by homology to Incyte
cDNA sequences that had been annotated as secretion and frafficking molecules. These selected
Genscan-predicted sequences were then compared by BLAST analysis to the genpept and gbpri
public databases. Where necessary, the Genscan-predicted sequences were then edited by
comparison to the top BLAST hit from genpept to correct errors in the sequence predicted by
Genscan, such as extra or omitted exons. BLAST analysis was also used to find any Incyte cDNA or
public cDNA coverage of the Genscan-predicted sequences, thus providing evidence for transcription.
‘When Incyte cDNA coverage was available, this information was used to correct or confirm the
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Genscan predicted sequence. Full length polynucleotide sequences were obtained by assembling
Genscan-predicted coding sequences with Incyte cDNA sequences and/or public cDNA sequences
using the assembly process described in Example Il Alternatively, full length polynucleotide
sequences 'Were derived entirely from edited or unedited Genscan-predicted coding sequences.

V. Assembly of Genemic Sequence Data with cDNA Sequence Data
“Stitched Sequences

Partial cDNA sequences were extended with exons predicted by the Genscan gene
identification program described in Example IV. Partial cDNAs assembled as described in Example
III were mapped to genomic DNA and parsed into clusters containing related cDNAs and Gensqan
exon predictions from one or more genomic sequences. Each cluster was analyzed using an algorithm
based on graph theory and dynamic programming to integrate cDNA and genomic information,
generating possible splice variants that were subsequently confirmed, edited, or extended to create a
full length sequence. Sequence intervals in which the entire length of the interval was present on
more than one sequence in the cluster were identified, and intervals thus ideritified were considered to
be equivalent by transitivity. For example, if an interval was preserit on a cDNA and two genomic
sequences, then all three intervals were considered to be equivalent. This process allows unrelated
but consecutive genomic sequenées 10 be brought together, bridged by cDNA sequence. Intervals
thus identified were then “stitched” together by the stitching algorithm in the orde that they appear
along their parent sequences to generate the longest possible sequence, as well as sequence variants.
Linkages between intervals which proceed along one type of parent sequence (cDNA to cDNA. or
genomic sequence to genomic sequence) were given preference over linkages which change parent
type (CDNA to genomic sequence). The resultant stitched sequences were translated and compared
by BLAST analysis to the genpept and gbpri public databases. Incomect exons predicted by Genscan
were corrected by comparison to the top BLAST hit from genpept. Sequences were further extended
with additional cDNA sequences, or by inspection of genomic DNA, when necessary.
“Stretched” Sequences

Partial DNA sequences were extended to full length with an algorithm based on BLAST
analysis. First, partial cDNAs assembled as described in Example III were queried against public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases
using the BLAST program. The nearest GenBank protein homolog was then compared by BLAST
analysis to either Incyte cDNA sequences or (GenScan exon predicted sequences described in
Example [V. A chimeric protein was generated by using the resultant high-scoring segient pairs
(HSPs) to map the translated sequences onto the GenBank protein homolog. Insertious or deletions
may oceur in the chimeric protein with respect to the original GenBank protein homolog. The
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GenBank protein homolog, the' chimeric protein, or both were used as probes to search for homologous
genomic sequences from the public human genome databases, Partial DNA sequences were
therefore “stretched” or extended by the addition of homologous genomic sequences. The resultant
stretched sequences were examined to determine whether it contained a complete gene.

VL Chroemosemal Mapping of SAT Encoding Polynucleotides

The sequences which were nsed to assemble SEQ ID NO:10-18 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorittrn. Sequences from these databases that matched
SEQ ID NO:10-18 wére assembled into clusters of contiguous and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Genome Research (WIGR), and Généthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment
of all sequences of that cluster, including its particular SEQ ID NO:, to that map location.

Map locations are represented by ranges, or intervals, of uman chromosomes. The map
position of an interval, in centiMorgans, is measured relative to the ferminus of the chromosome’s p-
arm. (The centiMorgan (cM) is a unit of measurement based on recombination frequencies between
chromosomal markers. On average, 1 ¢M is roughly equivalent to 1 megabase (Mb) of DNA. in
hﬁmans, although this can vary widely due to hot and cold spots of recombination.) The cM distances
are based on genetic markers mapped by Généthon which provide boundaries for radiation hybrid
markers whose sequences were included in each of the clusters. Human genome maps and other
resources available to the public, such as the NCBI “GenéMap’QQ" ‘World Wide Web site
(http:/fwww.nebinlonih.gov/genemap/), can be employed to determine if previously identified disease
genes map within or in proximity to the intervals indicated above.

VIL.  Analysis of Polynucleotide Expression -

Northern analysis is a laboratory technique nsed to detect the presence of a transcript of a
gene and involves the hybridization of a labeled nucleotide sequence to a membrane on which RNAs
from a particnlar cell type or tissue have been bound. (See, e.g., Sambrook, supra, ch. 7; Ausubel
(1995) supra, ch. 4 and 16.)

Analogous computer techniques applying BLAST were used to search for identical or related
1nolecules in cDNA databases such as GenBank or LIFESEQ (Incyte Genomics). This analysis is
much faster than multiple membrané—based hybridizations. In addition, the sensitivity of the computer
search can be modified to determine whether any particular match is categorized as exact or similar.
The basis of the search is the product score, which is defined as:
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BILAST Score x Percent Identity
5 x minimum {length(Seq. 1), length(Seq. 2)} .

The product score takes info account both the degree of similarity between two sequences and the
length of the sequence match. The product score is a normalized value between 0 and 100, and is
calculated as follows: the BLAST score is multiplied by the percent micleotide identity and the
product is divided by (5 times the length of the shorter of the two sequences). The BLAST score is
calculated by assigning a score of +5 for every base that matches in a high-scoring segment pair
(HSP), and -4 for every mismatch. Two sequences may share more than one HSP (separated by
gaps). If there is more than one HSP, then the pair with the highest BLAST score is used to caleulate
the product score. The product score represents a balance between fractional ovetlap and quality in a
BLAST alignment. For example, a product score of 100 is produced only for 100% identity over the
entire length of the shorter of the two sequences being compared. A product score of 70 is produced
either by 100% identity and 70% overlap at one end, or by 88% identity and 100% overlap at the
other. A product score of 50 is produced either by 100% identity and 50% overlap at one end, or 79%
identity and 100% overlap.

Alternatively, polynucleotide sequences encoding SAT are analyzed with respect to the tissue
sources from which they were derived. For example, some full length sequences are assembled, at
least in part, with overlapping Incyte cDNA sequences {see Example IT). Each cDNA sequence is
derived from a cDNA library constructed from a human tissue. Each human tissue is classified into
one of the following organ/tissue categories: cardiovascular system; connective tissue; digestive
system; embryonic structures; endocrine system; exocrine glands; genitalia, female; genitalia, male;
germ cells; hemic and immune system; liver; musculoskeletal sysiem; nervous system; pancreas;
respiratory system; sense organs; skin; stomatognathic system; unclassified/mixed; or urinary tract,
The number of libraries in each category is counted and divided by the total number of lbraries across
all categories. Similarly, each human tissue is classified into one of the following disease/condition
categories: cancet, cell line, developmental, inflammation, neurological, trauma, cardiovascutar, pooled,
and other, and the number of libraties in each category is counted and divided by the total number of
libraries across all categories. The resulting percentages reflect the tissue- and disease-specific
expression of cDNA encoding SAT. cDNA sequences and cDNA library/tissve information are
found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto CA).

VIL Extension of SAT Encoding Polynucleotide

Full length polynucleotide sequences were also produced by extension of an appropriate
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fragment of the full length molecule using oligonucleotide primers designed from this fragment. One
primer was synthesized to initiate 5° extension of the known fragment, and the other primer was
synthesized to initiate 3" extension of the known fragment. The initial primers were designed using
OLIGO 4.06 software (National Biosciences). or another appropriate progran, to be about 22 to 30
nucleotides in length, to have a GC content of about 50% or more, and to anneal to the target
sequence at temperatures of about 68°C to about 72°C. Any stretch of nucleotides which would
result in hairpin structures and primer-primer dimerizations was avoided.

Selected human ¢cDNA libraries were used to extend the sequence. If more than one
extension was necessary or desired, additional or nested sets of primers were designed.

High fidelity amplification was obtained by PCR using methods well known in the art. PCR
was performed in 96-well plates using the PTC-200 thermal cycler (MJ Research, Inc.). The reaction
mix contained DNA template, 200 nmo) of each primer, reaction buffer containing Mg, (NH,),SO,,
and 2-mercaptoethanol, Taq DNA polymerase (Amersham Pharmacia Biotech), ELONGASE
enzyme (Life Technologies), and Pfu DNA polymerase (Stratagene), with the following parameters
for primer pair PCI A and PCI B: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min;
Step 4: 68°C, 2 min; Step 3: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage
at 4°C. In the alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C,
3 mim; Step 2: 94°C, 15 sec; Step‘3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4
repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage at 4°C.

The concentration of DNA. in each well was determined by dispensing 100 pl PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 pl of undiluted PCR product into each well of an. opaque finorimeter plate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan IT
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 plto 10 pl aliquot of the reaction mixture was analyzed by
clectrophoresis on a 1 % agarose gel to determine which reactions were successful in extending the
sequence. .

The extended nucleotides were desalted and concentrated, transferred to 384-well plates,
digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison WT), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech). For
shotgun sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%)
agarose gels, fragments were excised, and agar digested with Agar ACE (Promega). Extended
clones were religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector
(Amersham Pharmacia Biotech), treated with Pfu DNA polymerase (Stratagene) to fill-in restriction
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site overhangs, and transfected into i:ompetent B. coli cells. Transformed cells were selected on
antibiotic-containing media, and individual colonies were picked aud cultured overnight at 37°C in 384-
well plates in LB/2x carb liquid media.

The cells were lysed, and DNA was amplified by PCR using Tag DNA polymerase
(Amersham Pharmacia Biotech) and Pfu DNA polymerase (Stratagene) with the following
parameters: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step
5: steps 2, 3, and 4 repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was
quantified by PICOGREEN reagent (Molecular Probes) as described above. Samples with low DNA.
recoveries were reamplified using the same conditions as described above. Samples were diluted with.
20% dimethysulfoxide (1:2, v/v), and sequenced using DYENAMIC energy transfer sequencing
primers and the DYENAMIC DIRECT kit (Amersham Pharmacia Biotech) or the ABT PR[SM
BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosysterns).

In like manner, full length polynucleotide sequences are verified using the above procedure or
are used to obtain 5’ regulatory sequences using the above procedure along with oligonucleotides
designed for such extension, and an appropriate genomic library.

IX.  Labeling and Use of Individual Hybridization Probes

Hybridization probes derived from SEQ ID NO:10-18 are employed to screen cDNAs,
genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base
pairs, is specifically described, essentially the same procedure is used with larger mucleotide
fragments. Oligonucleotides are designed using state-of-the-art software such as OLIGO 4.06
software (National Biosciences) and labeled by combining 50 pmol of each oligomer, 250 pCi of
[y-*?P] adenosine triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase
(DuPont NEN, Boston MA). The labeled oligonucleotides are substantially purified using a
SEPHADEX G-25 superfine size exclusion dextran bead colurmn (Amersharn Pharmacia Biotech).
An aliguot containing 107 counts per minute of the labeled probe is used in a typical membrane-based
hybridization analysis of luman genomic DNA digested with one of the following endonucleases: Ase
1, Bgl IT, Eco RI, Pst I, Xba I, or Pvu IT (DuPont NEN).

The DNA. from each digest is fractionated on a 0.7% agarose gel and transferred to nylon
membzranes (Nytran Plus, Schieicher & Schuell, Durbam NH). Hybridization is carried out for 16
hours at 40°C. To remove nonspecific signals, blots are sequentially washed at room temperature
wnder conditions of up to, for example, 0.1 x saline sodium citrate and 0.5% sodium dodecyl sulfate.
Hybridization patterns are visualized using autoradiography or an alternative imaging means and
compared.

X Microarrays
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The linkage or synthesis of array elements upon a microarray can be achieved utilizing
photolithography, piezoelectric printing (ink-jet printing, See, e.g., Baldeschweiler, supra.), mechanical
microspotting technologies, and dexivatives thereof, The substrate in each of the aforementioned
technologies should be uniform and solid with a non-porous surface (Schena (1999), supra).
Suggested substrates inchide silicon, silica, glass slides, glass chips, and silicon wafers. Alternatively, a
procedure analogous to a dot or slot blot may also be used to arrange and link elements to the surface
of a substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may
be produced using available methods and machines well known to those of ordinary skill in the art and
may contain any appropriate number of elements. (See, e.g., Schena, M. et al. (1995) Science
270:467—470; Shalon, D. et al. (1996) Genome Res. 6:639-645; Mérsha].l, A. and J. Hodgson (1998)
Nat. Biotechnol, 16:27-31.)

Full length cDNAs, Expressed Sequence Tags (ESTs), or fragments or oligomers thereof may
comprise the elements of the microarray. Fragments or oligomers suitable for hybridization can be
selected using software well known in the art such as LASERGENE software (DNASTAR). The

_array elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the

biological sample are conjugated to a fluorescent label or other molecular tag for ease of detection.
After hybridization, nonhybridized nucleotides from the biological sampie are removed, and a
fluorescence scanner is used to detect hybridization at each array element. Alternatively, laser
desorbtion and mass spectrometry may be used for detection of hybridizatil_)n. The degree of
complementarity and the relative abundance of each polynucleotide which hybridizes to an elerment on
the microarray may be assessed. In one embodiment, microarray preparation and usage is described
in detail below.
Tissue or Cell Sample Preparation

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each poly(A)* RNA sample is
reverse transcribed using MMLYV reverse-transcriptase, 0.05 pg/ul oligo-(dT) primer (21mer), 1X first
strand buffer, 0,03 units/ul RNase inhibitor, 500 uM dATP, 500 uM dGTP, 500 uM dTTP, 40 uM
dCTP, 40 uM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). Thereverse
transcription reaction is performed in a 25 ml volume containing 200 ng poly(A)* RNA. with
GEMBRIGHT kits (Incyte). Specific control poly(A)* RNAs are synthesized by in vitro transcription

from non-coding yeast genomic DNA. After incubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodium hydroxide and
incubated for 20 minutes at 85° C to the stop the reaction and degrade the RNA. Samples are purified
using two successive CHROMA SPIN 30 gel filtration spin columns (CLONTECH Laboratories, Inc.
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(CLONTECH), Palo Alto CA) and after combining, both reaction samples are ethanol precipitated
using 1 ml of glycogen (1 mg/ml), 60 ml sodium acetate, and 300 ml of 100% ethanol. The sample is
then dried to completion using a Speed VAC (Savant Instraments Inc., Holbrook N'Y) and resuspended
in 14 p1 5X SSC/0.2% SDS. o
Microarray Preparation

Sequences of the present invention are used to generate array elements. Each array element
is amplified from bacterial cells containing vectors with cloned cDNA inserts. PCR amplification uses
primers complementary to the vector sequences flanking the cDNA insert. Array elements are
anplified in thirty cycles of PCR from an initial quantity of 1-2 ng to a final quantity greater than 5 pg.
Amplified array elements are then purified using SEPHACRYL~400 (Amersham Phatmacia Biotech).

Purified array elements are immobilized on polymer—cogted glass slides. Glass microscope
slides (Corning) are cleaned by ultrasound in 0.1% SDS and acetone, with extensive distilled water
washes between and after treatments. Glass slides are etched in 4% hydrofluoric acid (VWR
Scientific Products Corporation (VWR), West Chester PA), washed extensively in distilled water, and
coated with 0.05% aminopropyl silane (Sigma) in 95% ethanol. Coated slides are cured in a'110°C
oven.

Array elements are applied to the coated glass substrate using a procedure described in US
Patent No. 5,807,522, incorporated herein by reference. 1 pl of the array element DNA, at an average
concentration of 100 ng/ul, is loaded into the open capillary printing element by a high-speed robotic
apparatus. The apparatus then deposits about 5 nl of array element sample per slide.

Microarrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene).
Microarrays are washed at room temperature once in 0.2% SDS and three times in distilled water.
Non-specific binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60° C followed by washes in 0.2%
SDS and distilled water as before. .

Hybridization

Hybridization reactions confain 9 pl of sample mixture consisting of 0.2 pg each of Cy3 and
CyS5 labeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sample
mixture is heated to 65°C for 5 minutes and is aliquoted onto the microarray surface and covered with
an 1.8 cm? coverslip. The arrays are transferred o a waterproof chamber having a cavity fust slightly
larger than a microscope slide. The chamber is kept at 100% humidity internally by the addition. of 140
ulof 5X SSC in a corner of the chamber. The chamber containing the arrays is incubated for about
6.5 hours at 60°C. The arrays are washed for 10 min at 45°C in a first wash buffer (1X SSC, 0.1%
SDS), three times for 10 minutes each at 45°C in a second wash buffer (0.1X SSC), and dried.
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Detection

Reporter-labeled hybridization complexes are detected with a microscope equipped with an
Innova 70 mixed gas 10 W laser (Coberent, Inc., Sénta Clara CA) capable of generating spectral lines
at 488 nm for excitation of Cy3 and at 632 nm for excitation of Cy3. The excitation laser light is
focnsed on the array using a 20X microscope objective (Nikon, Inc., Melville NY). The slide
containing the array is placed on a computer-controlied X-Y stage on the microscope and raster-
scanned past the objective. The 1.8 cm x 1.8 cm array used in the present example is scanned with a
resolution of 20 micrometers.

In two separate scans, a mixed gas multiline lager excites the two fluorophores sequentially.
Emitted light is split, based on wavelength, into two photomultiplier fube detectors (PMT R1477,
Hamamatsa Photonics Systems, Bridgewater NJ) corresponding to the two fluorophores. Appropriate
filters positioned between the array and the photomultiplier tubes are used to filter the signals. The
emission mazima of the fluorophores used are 565 nm for Cy3 and 650 nm for Cy5. Each array is
typically scanned twice, one scan per fluorophore using the appropriate filters at the laser source,
although the apparatus is capable of recording the spectra from both fluorophores simultaneously.

‘The sensitivity of the scans is typically calibrated using the signal intensity generated by a
¢DNA control species added to the sample mixture at a known concentration. A specific location on
the array contains a complementary DNA sequénca, allowing the intensity of the signal at that location
to be correlated with a weight ratio of hybridizing species of 1:100,000. When two samples from.
different sources (e.g., representing test and control cells), each labeled with a different fluorophore,
are hybridized to a single array for the purpose of identifying genes that are differentially expressed,
the calibration is done by labeling samples of the calibrating cDNA with the two flnorophores and
adding identical amounts of each to the hybridization mixture.

The output of the photomultiplier tube is digitized using a 12-bit RTI-835H analog-to-digital
(A/D) conversion board (Analog Devices, Inc., Norwood MA) installed in an IBM-compatible PC
computér. The digitized data are displayed as an image where the signal intensity is mapped using a
linear 20-color transformation to a pseudocolor scale ranging from blue (Jow signal) to red (high
signal). The data is also analyzed quantitatively. Where two different flnorophores are excited and
measured simultaneously, the data are first corrected for optical crosstalk {(due to overlapping emission
spectra) between the fluorophores using each flnorophore’s emission spectrum.

A grid is superimposed over the fluorescence signal image such that the signal from each spot
is centered in each element of the grid. The fluorescence signal within each element is then integrated
to obtain a numerical value corresponding to the average intensity of the signal. The software nsed
for signal analysis is the GEMTOOLS gene expression analysis program (Incyte).

74



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

30

(167) JP 2004-528002 A 2004.9.16

WO 02/02610 PCT/US01/20704

XL Compl y Pal; Jeotides

Sequences complementary to the SAT-encoding sequences, or any parts thereof, are used to
detect, decrease, or inhibit expression of naturally occurring SAT. Although use of oligonucleotides
comprising from about 15 to 30 base pairs is described, essentially the same procedure is used with
smaller or with larger sequence fragments. Appropriate oligonucleotides are designed using OLIGO
4.06 software (National Biosciences) and the coding sequence of SAT. To inhibit transcription, a
complementary oligonucleotide is designed from the most unique 5’ sequence and used to prevent
promoter binding to the coding sequence. To inhibit translation, a comiplementary oligonucleotide is
designed to prevent ribosomal binding to the SAT-encoding transcript.
XII.  Expression of SAT

Expression and purification of SAT is achieved using bacterial or virus-based expression
systerns. For expression of SAT in bacteria, cDNA is subcloned into an appropriate vector containing
an antibiotic resistance gene and an inducible promoter that directs high levels of cDNA transcription.
Examples of such promoters include, but are not limited to, the rp-lac (tac) hybrid promoter and the
TS or T7 bacteriophage promoter in conjunction with the lec operator regulatory element.
Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL21(DE3). Antibiotic

' resistant bacteria express SAT upon induction with isopropyl beta-D-thiogalactopyranoside (IPTG).

Expression of SAT in eukaryotic cells is achieved by infecting insect or mammalian cell lines with
recombinant Autographica californica nuclear polyhedrosis virus (ACMNPYV), commonly known as
baculovirus. The nonessential polyhedrin gene of baculovirus is replaced with cDNA encoding SAT
by either homologous recombination or bacterial-mediated transposition involving transfer plasmid
intermediates. Viral infectivity is maintained and the strong polyhedrin promoter drives high levels of
cDNA transcription. Recombinant baculovirus is used to infect Spadoptera frugiperda (Sf9) insect
cells in most cases, or human hepatocytes, in some cases. . Infection. of the latter requires additional
genetic modifications to baculovirus. (See Engelhard, E.K. et al. (1994) Proc. Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. et al (1996) Hum. Gene Ther. 7:1937-1945.) '

In most expression systems, SAT is synthesized as a fusion protein with, e.g., glutathione S-
transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step,
affinity-based purification of recombinant fusion protein from crude cell Iysates. GST, a 26-kilodalton
enzyme from Schistosoma japopicum, enables the purification of fusion proteins on immobilized
glutathione under conditions that maintain protein activity and antigenicity (Amersham Pharmacia
Biotech). Following purification, the GST moiety can be proteolytically cleaved from SAT at
specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity purification
using commercially available monoclopal and polyclonal anti-FLAG antibodies (Eastman Kodak). 6-
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His, a stretch of six consecutive histidine residues, enables purification on metal-chelate resins
(QIAGEN). Methods for protein cxlﬁression and purification are discussed in Ausubel (1995, supra,
ch. 10 and 16). Purified SAT obtained by these methods can be used directly in the assays shown in
Examples XVI and X VI, where applicable.
Xl Functional Assays

SAT function is assessed by expressing the sequences encoding SAT at physiologically

elevated levels in mammalian cell culture systems. cDNA is subcloned into a mammalian expression
vector containing a strong promoter that drives high levels of cDNA expression. Vectors of choice
include PCMV SPORT (Life Technologies) and PCR3.1 (Invitrogen, Carlsbad CA), both of which
contain the cytomegalovirus promoter, 5-10 pg of recombinant vector are transiently iransfected into
a human cell line, for example, an endothelial or hematopoietic cell line, using either liposome
formulations or electroporation. 1-2 ug of an additional plasmid containing sequences encoding a
marker protein are co-transfected. Expression of a marker protein provides a means to distinguish
transfected cells from nontransfected cells and is a reliable predictor of cDNA expression from the
recombinant vector. Marker proteins of choice inchude, e.g.. Green Fluorescent Protein (GFP;
Clontech), CD64, or a CDG4-GFP fusion protein. Flow cytometry (FCM), an automated, laser optics-
‘based technique, is used to identify transfected cells expressing GFP or CD64-GFP and to evaluate

" the apoptotic state of the cells and other cellular properties. FCM detects and quantifies the uptake of

fhluorescent molecules that diagnose events preceding or coincident with cell death. These events
include changes in nuclear DNA content as measured by staining of DNA with propidium iodide;
changes in cell size and granularity as measured by forward light scatter and 90 degree side light
scatter; down-regulation of DNA synthesis as measured by decrease in bromodeoxyuridine uptake;
alterations in expression of cell surface and intracellular proteins as measured by reactivity with
specific antibodies; and alterations in plasma ‘membrane composition as measured by the binding of
fluorescein-conjugated Annexin V protein to the cell surface. Metheds in flow cytometry are
discussed in Ormerod, M.G. (1994) Flow Cytomeiry, Oxford, New York NY.

The influence of SAT on gene expression can be assessed using highly purified populations of
cells transfected with sequences encoding SAT and either CD64 or CD64-GFP. CD64 and CD64-~
GFP are expressed on the surface of transfected cells and bind to conserved regions of human
immunoglobulin G (IgG). Transfected cells are efficiently separated from nontransfected cells nsing
magnetic.beads coated with either human IgG or antibody against CD64 (DYNAL, Lake Success
NY). mRNA can be purified from the cells using methods well known by those of skill in the art.
Expression of mRNA encoding SAT and other genes of interest can be analyzed by northern analysis

or microarray techniques.
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XIV. Preduction of SAT Specific Antibodies
SAT substantially purified using polyacrylamide gel electrophoresis (PAGE; see, e.g.,

‘ Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to

immunize rabbits and to produce antibodies using standard protocols.

Alternatively, the SAT amino acid sequence is analyzed using LASERGENE software
(DNASTAR) to determine regions of high immunogenicity, and a corresponding oligopeptide is
synthesized and used to raise antibodies by means known to those of skill in the art. Methods for
selection of appropriate epitopes, such as those near the C-terminus or in hydrophilic regions are well
described in the art. (See, e.g., Ausubel, 1995, supra, ch. 11.)

Typically, oligopeptides of about 15 residues in length are synthesized using an ABI 431A
peptide synthesizer (Applied Biosystems) using‘FMOC chemistry and coupled to KLH (Sigma-
Aldrich, St. Louis MO) by reaction with N—maleimidobeﬁzoyl-N~hydmxysucciuimide ester (MBS) to
increase immunogenicity. (See, e.g., Ausubel, 1995, supra.) Rabbits are immunized with the
oligopeptide-KLH complex in complete Freund’s adjuvant. Resulting antisera are tested for
antipeptide and anti-SAT activity by, for example, binding the peptide or SAT to a substrate, blocking
with 1% BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat anti-rabbit
IgG.

XV. Purification of Naturally Occurring SAT Using Specific Antibodies

Naturally occurring or recombinant SAT is substantially purified by immunoaffinity
chromatography using antibodies specific for SAT. An imrmmoé.fﬁnity column is constructed by
covalently coupling anti-SAT antibody to an activated chromatographic resin, such as CNBr-activated
SEPHAROSE (Amersham Pharmacia Biotech). After the coupling, the resin is blocked and washed
according to the manufacturer’s instructions. :

Media containing SAT are passed over the immunoaffinity column, and the column is washed
under conditions that allow the preferential absorbance of SAT (e.g.. high ionic strength buffers in the
presence of detergent). The column is eluted under conditions that disrupt antibody/SAT binding (e.g.,
a buffer of pH 2 to pH 3, or a high concentration of a chaotrope, such as urea or thiocyanate ion), and
SAT is collected.

XVI. Identification of Molecules Which Interact with SAT
SAT, or bio]ogica]ly active fragments thereof, are labeled with ' Bolton-Hunter reagent.

" (See, e.g., Bolton A.E. and W.M. Hunter (1973) Biochem. I. 133:529-539.) Candidate molecules

previously arrayed in the wells of a multi-well plate are incubated with the labeled SAT, washed, and
any wells with labeled SAT complex are assayed. Data obtained using different concentrations of
SAT are used to calculate values for the number, affinity, and association of SAT with the candidate
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molecules.

Alternatively, molecules interacting with SAT are analyzed using the yeast two-hybrid system
as described in Fields, 8. and O. Song (1989) Nature 340:245-246, or using commercially available kits
based on the two—hybrici system, such as the MATCHMAKER system (Clontech).

SAT may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT)
which employs the yeast two-hybrid system in a high-throughput manner to determine all interactions
between the proteins encoded by two large libraries of genes (Nandabalan, K. et al. (2000) U.S.
Patent No. 6,057,101).

XVIIL. Demenstration of SAT Activity

SAT activity is measured by its inclusion in coated vesicles. SAT can be expressed by
transforming a mammalian cell line such as COS7, HeLa, or CHO with an eukaryotic expression
vector encoding SAT. Bukaryotic expression vectors are commercially available, and the techniques
to introduce them into cells are well known to those skilled in the art. A small amount of a second
plasmid, which expresses any one of a number of marker genes, such as -galactosidase, is co-
transformed into the cells in order to allow rapid identification of those cells which have taken up and
expressed the foreign DNA. The cells are incubated for 48-72 hours after transformation under
conditions appropriate for the cell line to allow expression and accumulation of SAT and -
galactosidase.

Transformed cells are collected and cell lysates are assayed for vesicle formation. A non-
hydrolyzable form of GTP, GTPyS, and an ATP regenerating system are added to the lysate and the
mixture is incubated at 37 °C for 10 minutes. Under these conditions, over 90% of the vesicles remain
coated (Orci, L. et al. (1989) Cell 56:357-368)4 Transport vesicles are salt-released from the Golgi
membranes, loaded under a sucrose gradient, centrifuged, and fractions are collected and analyzed by
SDS-PAGE. Co-localization of SAT with clathrin or COP coatamer is indicative of SAT activity in
vesicle formation. The contribution of SAT in vesicle formatioﬁ can be confirmed by incubating
lysates with antibodies specific for SAT prior to GTPyS addition. The antibody will bind to SAT and
interfere with its activity, thus preventing vesicle formation.

In the alternative, SAT activity is measured by its ability to alter vesicle trafficking pathways.
Vesicle trafficking in cells transformed with SAT is examined using fluorescence MICToscapy.
Antibodies specific for vesicle coat proteins or typical vesicle trafficking substrates such as transferrin
or the mannose-6-phosphate receptor are commercially available. Various cellular components such
as ER, Golgi bedies, peroxisomes, endosomes, lysosomes, and the plasmalemma are examined.
Alterations in the numbezs and locations of vesicles in cells transformed with SAT as compared to

control cells are characteristic of SAT activity.
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Various modifications and variations of the described methods and systems of the invention
will be apparent to those skilled in the art without departing from the scope and spirit of the invention.
Although the invention has been described in connection with certain embodiments, it should be
understood that the invention as claimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for carrying out the invention which are obvious
1o those skilled in molecular biology or related fields are intended to be within the scope of the

following claims.
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‘What is claimed is:

1. Anisolated polypeptide selected from the group consisting of:

a) apolypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-9,

b) apolypeptide comprising a naturally occurring amino acid sequence at least 90% identical
1o an amino acid sequence selected from the group consisting of SEQ ID NO:1-9,

c) abiologically active fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9, and

d) animmunogenic fragment of a polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NO:1-9.

2. Anisolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO:1-9,
3. Anisolated polymucleotide encoding a polypeptide of claim 1.
4. Anisolated polynucleotide encoding a polypeptide of claim 2.

5. Anisolated polynucleotide of claim 4 selected from the group consisting of SEQ ID
NO:10-18.

6. A recombinant polynucleotide comprising a promoter sequence operably linked to a

pelynucleotide of claim 3.

7. A cell transformed with a recombinant polynucleotide of claim 6.

8. A transgenic organism cormprising a recombinant polynucleotide of claim 6.

9. A method for producing a polypeptide of claim 1, the method comprising:

a) culturing a cell under conditions suitable for expression of the polypeptide, wherein said cell
is transformed with a recombinant polynucleotide, and said recombinant polynucleotide comprises a

Pprommoter sequence operably linked to a polynucleotide encoding the polypeptide of claim 1, and
b) recovering the polypeptide so expressed.
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10. An isolated antibody which specifically binds to a polypeptide of claim 1.

11. Anisolated polynucleotide selected from the group consisting of:

a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting
of SEQ ID NO:10-18,

b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least 90%
identical to a polymicleotide sequence selected from the group consisting of SEQ ID NO:10-18,

c) a polynucleotide complementary to a polynucleotide of a),

d) apolynucleotide complementary to a polynucleotide of b), and

¢) an RNA equivalent of a)-d),

12. Anisolated polynucleotide comprising at least 60 contiguous nucleotides of a
polynucleotide of claim 11.

13. A method for detecting a target polynucleotide in a sample, said target polynucleotide
having a sequence of a polynucleatide of claim 11, the method comprising:

a) hybridizing the sample with a probe comprising at least 20 contiguous nucleotides
comprising a sequence complementary to said target polynucleotide in the sample, and which probe
specifically hybridizes to said target polynucleotide, under conditions whereby a hybridization complex
is formed between said probe and said target polynucleotide or fragments thereof, and

b) detecting the presence or absence of said hybridization complex, and, aptionally, if present,

the amount thereof.
14. A method of claim 13, wherein the probe comprises at least 60 contiguous nucleotides.

15. A method for detecting a target polynucleotide in a sample, said target polynucleotide
having a sequence of a polynucleotide of claim 11, the method comprising:

a) amplifying said target polynucleotide or fragment thereof ﬁsing polymerase chain reaction
amplification, and

b) detecting the presence or absence of said amplified target polynucleotide or fragment
thereof, and, optionally, if present, the amount thaxeéf,

16. A composition comprising a polypeptide of claim 1 and a pharmaceutically acceptable !

excipient.

97



—
—m —m —m @ @ @ @ @ ™@ M™@ ™@ o™&@ & & & & & s /& /s /s s/ o/ o/ o/ o

w

20

30

(190) JP 2004-528002 A 2004.9.16

WO 02/02610 PCT/US01/20704

17. A composition of claim 16, wherein the polypeptide has an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9.

18. A method for treating a disease or condition associated with decreased expression of
functional SAT, comprising administering to a patient in need of such treatment the composition of

claira 16.

19. A method for screening a compound for effectiveness as an agonist of a polypeptide of
claim 1, the method comprising:
) exposing a sample comprising a polypeptide of claim 1 to a compound, and

b) detecting agonist activity in the sample.

20. A composition comprising an agonist compound identified by a method of claim 19 and a

pharmaceutically acceptable excipient.

21. A method for treating a disease or condition associated with decreased expression of
functional SAT, comprising administering to a patient in need of such treatment a composition of claim
20.

22. A method for screening a compound for effectiveness as an antagonist of a polypeptide
of claim 1, the method comprising:

a) exposing a sample comprising a polypeptide of claim 110 a compound, and

b) detecting antagonist activity in the sample.

23. A composition comprising an antagonist compound identified by a method of claim 22 and

a pharmaceutically acceptable excipient.

24. A method for treating a discase or condition associated with overexpression of functional
SAT, comprising administering to a patient in need of such treatment a composition of claim 23,

25. A method of screening for a compound that specifically binds to the polypeptide of claim
1, said method comprising the steps of: .
a) combining the polypeptide of claim 1 with at least one test compound under suitable

conditions, and
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b) detecting binding of the polypeptide of claim 1 to the test compound, thereby identifying a
compound that specifically binds to the polypeptide of claim 1.

26. A method of screening for a compound that modulates the activity of the polypeptide of
claim 1, said method comprising:

a} combining the polypeptide of claim 1 with at least one test compound under conditions
permissive for the activity of the polypeptide of claim 1,

b) assessing the activity of the polypeptide of claim 1 in the presence of the test compound,
and

¢} comparing the activity of the polypeptide of claim 1 in the presence of the test compound
with the activity of the polypeptide of claim 1 in the absence of the test compound, wherein a change
in the activity of the polypeptide of claim 1 in the presence of the test compound is indicative of a

compound that modulates the activity of the polypeptide of claim 1.

27. A method for screening a compound for effectiveness in altering expression of a target
polynucleotide, wherein said target polynucleotide comprises a sequence of claim 5, the method
comprising:

a) exposing a sample comprising the target polynucleotide to 2 compound, under conditions
suitable for the expression of the target polynucleotide,

b) detecting altered expression of the target polynucleotide, and

¢) comparing the expression of the target polynucleotide in the presence of varying amounts
of the compound and in the absence of the compound.

28. A method for assessing toxicity of a test compound, said method comprising:
a) treating a biological sample containing oucleic acids with the test compound;

bj hybridizing the nucleic acids of the treated biological sample with a probe comprising at

" Jeast 20 contiguous mucleotides of a polyrmcleotide of claim 11 under conditions whereby a specific

hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polynucleotide comprising a polynucleotide sequence of a polynucleotide of claim
11 or fragment thereof;

) quantifying the amount of hybridization complex; and

d) comparing the amount of hybridization complex in the treated biological sample with the
amount of hybridization complex in an untreated biological sample, wherein a difference in the amount

of hybridization complex in the treated biological sample is indicative of toxicity of the test compound.
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29. A diagnostic test for a condition or disease associated with the expression of SAT in a
biological sample comprising the steps of:
a} combining the biological sample with an antibody of claim 10, under conditions suitable for
5 the antibody to bind the polypeptide and form an antibody:polypeptide compiex; and
b) detecting the complex, wherein thc; presence of the complex correlates with the presence

of the polypeptide in the biological sample.

30. The antibody of claim 10, wherein the antibody is:
10 a) a chimeric antibody,

b) asingle chain antibody,

c) aFab fragment,

d) aF(ab’), fragment, or

e) abumanized antibody.

31. A composition comprising an antibody of claim 10 and an acceptable excipient.

32. A method of diagnosing a condition or disease associated with the expression of SAT in a
subject, comprising administering to said subject an effective amount of the composition of claim 31.
20
33. A composition of claim 31, wherein the antibody is labeled.

34, A method of diagnosing a condition or disease associated with the expression of SAT in a

subject, comprising administering to said subject an effective amount of the composition of claim 33.

35. A method of preparing a polyclonal antibody with the specificity of the antibody of claim
10 comprising: :

a) immunizing an animal with a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9, or an immunogéxﬂc fragment thereof, under conditions to elicit an

o
=3

antibody response;

b) isolating antibodies from said animal; and

) screening the isolated antibodies with the polypeptide, thereby identifying a polyclonal
antibody which binds specifically to a polypeptide having an amino acid sequence selected from the
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group consisting of SEQ ID NO:1-9.
36. An antibody produced by émcthod of claim 35,
37. A composition comprising the antibody of claim 36 and a suitable carrier.

38. A method of making a monoclonal antibody with the specificity of the antibady of claim
10 comprising:

2) immunizing an animal with a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9, or an immunogenic fragment thereof, under conditions to elicit an
antibody response;

by iéolating antibody producing cells from the animal;

¢) fusing the antibody producing cells with immortalized cells to form monoclonal antibody-
producing hybridoma cells;

d) culivring the hybridoma cells; and

¢} isolating from the culture monoclonal antibody which binds specifically to a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9.

39. A monoclonal antibody produced by a method of claim 38.
40. A composition comprising the antibody of claim 39 and a suitable carrier.

41. The antibody of claim 10, wherein the antibody is produced by screening a Fab expression
library.

42. The antibody of claim 10, wherein the antibody is produced by screening a recombinant
immunoglobulin Jibrary.

43. A method for detecting a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9 in a sample, comprising the steps of:

a) incubating the antibody of claim 10 with a sample under conditions to allow specific binding
of the antibody and the polypeptide; and

b) detecting specific binding, wherein specific binding indicates the presence of a polypeptide
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having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9 in the sample.

44. A method of purifying a polypeptide having an amino acid sequence selected from the

group consisting of SEQ ID NO:1-9 from a sample, the method comprising:

a) incubating the antibody of claim 10 with a sample under conditions to allow specific binding

of the antibody and the polypeptide; and

b) separating the antibody from the sample and obtaining the purified polypeptide having an

amino acid sequence selected from the group consisting of SEQ ID NO:1-9.

45,

46.

=Y

47.

43.

49.

5

51.

=

52.

53.

54.

55.

56.

=)

=4

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:1.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:3.
A polypeptide of claim 1, comprising the amix.lo acid sequence of SEQ ID NO:4.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:5.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:6.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:7.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:8.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ-ID NO:9.
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:10.
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:11.

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:12.
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57. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:13,
58. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:14.
59. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:15.
60. A polynucleotide of claim 11, comprising the polymucleotide sequence of SEQ ID NO:16.

61. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NQ:17.

62. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:18.
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Axg
Asp
Thr
Ser
Trp

Leu

Arg

Leu

Val

His

Deu

Leu

Gly

Rep

Thr

Glu

Gly

Pro

Asp

Sex

Trp

Met

Thr

Gln

Arg

Arg

Ser

Gln

His

Ser

Lys

Tyr

Glu

Gly

Ala

ser
535
Leu
550
Leu
565
Val
580
Ser
595
Ala
610
Leu
625
Leu
640
Val
655
His
670
Asp
685
Pro
700
Arg
715
Tyx
730
Arg
745
Gln
760
Pro
775
Asp
790
Pro
3805

820
Ala
835
Thr
850
Pro
265
Glu
280
His
895
Glu
910
Leu
925
Trp
Q240

Leu
Thi
Ala
Val

Ser

Asp
Arg
Ser

Leu

Thr
Pro

His

Gly
Gly
Gly
Gly

Cys

Thr
Asp

Bis

Rxg
Ala

Arg

5/27

Gln
Pro
Tyxr
Val
Sex
Arg
Gy
Asp
Cys

Ser

Asp

Gln

Glu
Asn
Ser
TYY
Pro
cly
ala
Glu
Ala
Arg
Sexr
Gly
Trp

Val

Arg

Leu

Tyr

Asp

Ala

Arg

Pro

Cys

Asn

Asp

His

Pro

Val

His

Gly

His

His

cys

Phe

Ser

Thi

Leu

Leu

Arg

Arg

Val

Ala

Leu

Asn

Gly

Pro

Asp

Ser

FPhe

Thr

Thr

Leu

Fro

Gly

Glu

Ala

Gly

Trp

Gly

Ala

Pro

Len

Arg

His

Leu

Phe

Trp
540
Gly
555
Gln
570
Gly
585
Ile
600
Phe
615
Gln
630
Pro
645
Glu
660
His
€75
Thr
€90
Ala
705
Ala
720
Pxo
735
Glu
750
His
765
Gln
780
Thx
795
Ala
gl1e
Pro
825
His
840
Gln
855
Arg
870
Ala
885
Ser
200
Gln
915
Gly
230
Glu
248
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Ala Val Ala Ala Gly
950
Leu Leu Leu Gln Asp
965
Phe Glu Ser Gly Leu
980
Leu Gly Gly Tyr Ser
995
Arg Tyr Pro Gln Pro
1010
Gly His Phe Ala Phe
1025
Arg Ala Ala Trp Leu
1040
Ser Cys Leu Arg FPhe
1055
Tyr Lys Gly Glu Leu
1070
Leu Ala Val Trp Gly
1085
Glu Ala Gln Val Glu
1100
Phe Glu Ala Thr Leu
1115
Leu Asp Asp Val ‘Glu
1130
Ala Pro Ser Pro Gly
1145
Val Val Gly Sexr Ala
1160
Gly Leu Gly Gly Arg
1175
Phe Gln Ser Asn Thr
1190
Leu Phe Asn Ala Asp
1205

<210> &

<211> 589

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 4
Met Val Gly Gln Met
1 5

Ala Leu Thr Arxg Ala
20
Val Gly Pro Phe Leu
35
Gly Gly Arg Trp Ala

Val Ala His
Gly Pro Cys
Cys Gly Trp

Trp Asp Txp

Phe Glu Thr
Arg Ser Glu
Txp Tyr His
Lys Val Leu
Ala Gly Gly
V;il Ala Ser
Gly Gly Gln
Tyr Leu A’la
Asn Thr Ala
Leu Leu Leu
Arg Trp Leu

Glu Ala Thr

4291779CD1

Tyr Cys Tyr
Leu Ala Leu
Ser Gly Leu

Axrg Asp Gly

Ser Tyr
855
Pro Gln
a70
Ser His
985
Gly Gly
1000
His Thr
1015
Gly Val
1030
Pro Leu
1045
Mot Gly
1080
Leu His
1075
His Arg
1090
Ala Lys
1108
Pro Ala
1120
Gly Gln
1135
Ala Pro
1150
Leu Met
1165
Gin Lys
1180
Ala Pro
2195
Leu Pro
1210

Pro Gly

Ala Gly
40
Pro val

Val

Pro

Leu

Gly

Val

Ala

Pro

6/27

Ala
Gly
Ala
ala
Gly
Gly
Ala
Pro
Ala
His
Fhe
Gly
cys
Ser
Leu
Gly
Phe

Ser

His
Leu
Ile

Pro

Leu

Ser

Gly

Thx

Thr

Pro

Thr

Glu

Gla

Gln

Gln

Pro

Gln

val

Val

Sex

Asp

val

Leu

Pro

Ala

Asp Asp
860

Cys Asp
975

Pro Gly
990

Pro Ser
1005
Glu Ala
1020
Gly Gly
1035
Pro Ala
1050
His Phe
1065
Gly Gln
1080
Txp Leu
1095
Ile Val
1110
Ile ala
1125
Gln Pro
1140
Pro Ala
1155
Leu Leu
1170
Cys Pro
1185
Asn Ile
1200
Thr Sexr
1215
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Ser Arg
Vval Asp
Asn Ala
Ser Gly

Vval Glu

Asn Thr'

Tyr Cys
Met Gln
Gln Val
Tyr Glu
Pro Leu
Leu Glu
Ser Gly
Asp Leu
Leu Arg
Tre Gly
Ser Tyr
Gly Ser
Pro Ala
Trp Val
Thr Trp
Asn Gln
Pro Sexr
Gly Met
Thr Tyr
Asn Ala
Phe Sexr

Gln Ser

Ser

Gly

Ile

Gln

Ala

Val

Glu

Glu

Arg

Gly

Gly

Leu

Ser

Leu

Val

Asp

Pro

Gly

Leu

Arg

Ala

Trp

Pro

Val

Ser

Tyxr

Leu

Val
Arg
Axg
Tyx
Ala
Val
Arg
Glu
Leu
Arg
Fhe
Ala
Cys
Val

Ile

Gly
Leu
Trp
Asn
Asp
Met
Gly
Vval
Ala
Gly
Asp

Val

50
Leu

65
His

80
Glu

85
Asn
i1o
Val
125
Asn
140
Leu
155
Met
170
Thr
185
Val
200
Leu
215
Leu
230
Ser
245
Ala
260
Lys
275
Pxo
290
Thx
305
Vval
320
Lys
335
Ile
350
Ile
365
Ile
380
Ser
385
Val
410
Sexr
425
Lau
440
Gly
455
Gln

Leu

Thr
Asp
Sex
Tyr
Lys
Glu
Leu
Ser
Leu

Asn

His
Lys
Leu
Ile
Thr
Tyr
Val
Phe
Val
Axg
Ala
Tyr
Gln
Ser

Asp

Asp

Asp

Gly

Ser

Glu

Cys

Ser

Ser

Leu

Phe

Leu

Lys

Leu

Asn

Tyr

val

Phe

Leu

Val

Ala

Lys

Asp

Val

Asp

Ala
Pro

Met

Val

Trp
Leu
Glu
Gly
Phe
Asn
Gln
Pro
Gln

Thxr

Ile

Thr

Trp

Pro

Ser

Glu

Arg

Asn

Arg

TYyY

Leu

Lys

ile

Len

Arg

Asp

Ser

val

Ala

Gln

Leu

Pro

Leu

Pro

Leu

Ala

Leu

Lys

Lys

Trp

Leu

cly

cys

Thr

Pro

Arg

FPhe

Lys

Thr

Thr

Pro

val

Sexr

55
Ala

70
Ala

85
Phe
100
Ala
115
Ile
130
Phe
145
Glu
160

175
Lys
180
Gly
205
ser

220,

Ile
235
Leu
250
Asn
265
Gln
280
Asn
295
Asp
310
Thx

Gly
Trp
Leu

Tyxr

Glu
Ala
Sex
Gly
Lys
Gly
Lys
Leu
2sn
Phe
Lys
Asp

Ile

325 °

Arg
340
Leu
355
Asn
370
Ala
385
Ile
400
Ser
415
Ser
430
Ala
445
Gin
460
Met

Ala

Sex

Phe

Leu

Glu

Gln

Ile

Val

7/27

Gln
Ala
Glu
Ala
Met
Ty
Asn

Pro

‘Leu

Phe

Asp

Pro

Pro

TYr

Arg

Leu

Phe

Gly

cys

Ser

Gly

Ile

Glu

Leu

Glu

Fhe

Arg

Leu

Asn

Leu

Ala

His

Glu

Leu

Tyr

Glu

Thx

Leu

Ser

Gly

Glu

Val

Tyr

Asn

val

Asp

Thr

Pro

Gln

Leu
Leu
ely

Gly

Val
Glu
Trp
Asp
Ile
Glu
Leu
Gln

His

Phe
Ile
Lys
Leu
ely
TYY
Gly
Tle
Gln
Val

Asp

Met

60
Met

75
Thr

90
Thr
105
Val
iz0
Met
135
Gly
150
Trp
165
His
180
Ser
195
Lys
210
Asp
225
Gly
240
Ser
255
Met
270
Pro
285
Sex
300
Leu
315
Asn
330
Glu
345
Ala
360
Asn
375
Gly
330
Pro
405
Lys
420
Phe
435
TR
450
Asn
465
Arg
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Val

Pro
Asn
Ser
Arg
Val
l-ii s

Ser

<210> 5
<211> 671
<212> PRT

<220>

<221>
<223>

<400> 5

Met

1
Asp
Ala
Ile

Arg

Asp

Ile

Thr

Ser

Leu

Asp

Lys

Thx

Thr

Arg

Lys

Gln

Axg

Val

Pro

Leu

ala

Asp

Gln

Pro

His

Ile

Pro

Met

Trp

FPhe

Pro

ala

Gly

Leu

Pro

Gly

asp

470
Leu
485
Asn
500
Asn
515
Gly
530
Ser
545
Fhe
560
Gln
575

' <213> Homo sapiens

misc_feature
Incyte ID No:

Glu Leu Leu

Ile

Glu

Arg

Cys

Asn

Ile

Glu

Lys

Gly
Gly

Phe

Leu

Lys

Lys

Ala

Thr

Gln

Ile

val

Ser

Gln

Arg

Glu

Sexr

5
Ser
20
Axrg
35
Gly
50
Rrg
65
Cys
80
Glu
95
Glu
110
Asn
125
Leu
iac
Ser
155
Lys
170
val
185
Glu
200

His
Gly
Gly
Ile
Leu
Gln

Pro

Asp

clu

Sex

Asp

Leu

Trp

Asp

Pro

Asn

Tyr

Val

Ala

Ser

Leu

4728247CD1

Asp

Val

Ile

Ala

Cys

Arg

Ser

Leu

Arg

Arg

Leu

Ile

Pro

Ser

Leu

Len

Arg

Lys

Gln

Gly

Asn

Lys

Phe

His

Leu

Ile

Lys

Leu

Ser
GIn
Arg
arg
Glu
Cys
Gly
Lys
Ala
Lys
His

Gln

Asp

Leu
Ala
Pro
Lys
2la
Thr

Trp

Phe
Arg
Leau
Gly
Ser
Asn
Thr
Ala
Tyr
Pro
Gln

Glu

Ser

475
Ser
490
Ile
508
Fhe
520
Val
535
Ser
550
Ber
565
Lys
580

Leu

10
Asp

25
Lys

40
Sex

55
Leu

70
His

85
Trp
100
Thr
115
Arg
130
ala
145
Thx
180

175
ser
1380
Phe
205

Leu

Sexr

Gln

Thy

Gly

Pro

FPhe

Ser

Glu

Asn

Gln

Gly

Axrg

Gly

Thr

Val

Gln

Gln

Gly

Thx

8/27

cys
Ala
Ala
Ser
Pro
Phe

Ala

Glu
Glu
G@lu
His
Arg
Vai

Cys

Met
Lys
Lys

ala

Lys

Arg

Leu

Met

Thr

sexr

Pro

Glu

Val

Leu

TY¥X

Leu

Lys
Trp

Sex

Gly

alu

Ser

Asp

Ala
Ser
Arg

Ser

Gly

Val

Glu
Arg
Leu
Ser

Ser

Val
Phe
Glu
Arg
Asp
Pro
Ala

Ser

480
Cys
495
Asp
510
Gln
525
Leu
540
Asp
555
Leu
570
Lys
585

Lys

15
Lys
- 30
Glu

45
Asp

60
Pro

75
Asp

90
Cys
108
Tyx
120
Ile
135
Glu
150
Ile
165
Ser

Leu
198
2sp
210
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Glu

Thr

Met

Lys

Thr

Gly

Ala

Trp
Gln

Ile

Ser
val
Val
Gly
Glu
Phe
Val
Arg
Arg
Pro
Leu
Phe
Ser

Gly

Pro
Glu
Lys
Pro
Lys
Val
Trp

Arg

Lys

Pxo

Phe

Lys

aly

Asp

Lys

Sex

Ala

Ser

Lys

Ser

Gln

Leu

Ala

Gly

Trp

Lys

Glu

val

Leu

Ala

Met

Thx

Arg

Asp

Leu

Arg
Lys
Gly
Lys
Ser
Ser

Met

Ser
Gly
Leu
Glu
Asn

Gly

Gln
Arg
Lys
Ile
Leu
Gly
Gln

Gly

Leu
axg

Gly

arg
215
Met
230
Gly
245
Lys
260
val
275
Leu
290
Glu
305
His
220
Met
335
Asp
350
Lys
365
Cys
380
Pro
385
Lys
410

425
Arg
440
Asn
455
Leu
470
Ser
485
Val
500
Gly
515
Val
530
Gly
545
Asn
560
Asn
575
Glu
5380
Glu
605
val
620

Asp

Ser

Asn
Ile
Gly
Glu
Arg
Ser
Phe
Tyx
His
Tyx
Arg
Glu
Thr
Thr
Asp
Ala
val
Asp
Trp
Thr
Lys
Pro
Asp
Pro

Gly

Ser
Ala
2Asn
Thr
Asp
Asp
Glu

Gln

cly
Glu
Gln
val
Lys
Thr
Leu
Phe
Lys
Glu
Sex
Arg
Ile
Sex
2ala
His
Leu
Leu

Thr

Leu

Pro

Val

Leu

Arg

Glu

Lys

Asn
Gln
Leu
Lys
Thr
Leu
Gln
Leu
Lys
Ser
Leu
Lys
Lys
Asp
Sex
TYT
Gln
Ala

Gly

Asp

Lys

Val

Lys

Arg

Ser

Glu

Leu

Gly

Ile

Gln

ala

Thr

Sexr

Arg

Phe

Gly

Leu

Pro

Lys

Lys

Glu

Ser

Lys

Asn

His

Ser

Ile

Lys
220
Sex
235
Phe
250
Ile
265
Pro
280
Lys
295
Glu
310
Ala
325
Ser
340
Phe
355
Thr
370
Tyr
385
Tyz
400
Ile
415
Tyx
430
Ser
445
Glu
460
Asp
475
Thr
490
Tyr
505
Ser
520
Ala
535
Phe
550
Arg
585
His
580
Met
595
Asn
610
Ser
625

Ser

Glu

Arg

Met

val

Gln

Ala

Leu

Lys

Glu

Val

Ala

His

Gly

Ile

Lys

Lys

val

Thr

Cys

Asp

Asn

/27

Gly
Val
Asp
Arg
Asp
Val
Asp
ser
Met
Thr
Ser
asp
Lau
Arg
Ile
Txp
Glu
Cys
Leu
Pre
Gly
Asn
Lys
Thr
Phe
Leu
Phe

Gly

Leu

Glu

Glu

Pro

Val

Pro

Ile

Ser

Ser

Gly

Leu

Glu

Pro

Asp

Pro

His'

Ile

Leu

Pro

Ala

Gly

Leu

Gly

Pxo

val

Glu

Leu

Glu

Fhe

Lys

Gly

Ser

val

Gly

Asp

Met

Ile

Arg

Val

Ala

Asp

Thr

Glu

His

Gln

Fro

Sexr

Ser

Glu

Thx

Tyr

Val

Tyr

Leu

Gly

Val

Pro
225
Glu
240
Glu
255
Glu
270
His
285
Leu
300
His
315
Gln
330
Tyx
345
Tle
360
Val
375
Lys
390
Lys
405
val
420
Sexr
435
aGly
450
Met
465
Leu
480
His
495
Lys
510
Gly
525
Ala
540
Leu
555
Met
576
Asn
585
Thx
600
Gly
615
val
630
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2sp Trp Met Asp Ser Thr Gly Glu Glu Val

Gly Ser Trp Ala

Axrg Ser Ser Met Ala Lys Gln Lys Leu

635
Met Arg Gln Tyr Pro
650
665
<210> 6
<211> 1519
<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 6
Met His Arg Glu Arg
1 5
Gln Arg Gln Leu Ala
20
Arg Pro Gly Ala Ser
35
Leu Gln Glu Val Leu
50
Gln Ala Ala Arg Ile
85
Arg Gln Leu Phe Leu
80
Pro Ala Leu Ser Gly
95
Glu Glu Pro Leu Pro
110
Lys Pro Ala Cys Gln
125
Val Gly Val Arg Ser
140
Ser Ser Ser Pro Asp
155
Asp Cys Phe Ala Pro
170
Ser Leu Pro Lys Ala
185
Asp Thr Ser Thr Pro
. 200
Pro Leu Pro Pro Pro
215
BAsn Pro arg Gly Gly
230
Leu Thr Pro Ser Pro
245
Leu Asn Trp Leu Leu
260
Cys Tyr Thr Leu Gln
275
Cys Pro Tyr Gln Ala

7472259CD1

Asp
Glu
Glu
Ala
Arg
Lys
Ser
Gln
Leu
Arg
Gly
Ala

Ser

Gly’

Pro

Glu

Bxro

Ala

Glu

Asp

Gly Val Val

Glu
Val
Gln
Tyx
Tyxr
PYO
Thr
Gly
Ser
Leu
Cys
Lys
Sex
Pxo
Gly
Gly
Lys
Glu

Glu

Leu

Ser

Leu

Leu

Ile

Asp

ser

Sex

Leu

Leu

Ser

Sexr

Pro

Ser

Leu

Asn

Lys

Val
Ala
arg
Gln
beu
Pro
Sexr
Leu
Gly
Sex
Axg

Glu

g Arg

Ser

Glu

Gly

Leu

Lys

Val

640
Glu
655
Gly
670

Arg
10
Asn
25
Ala
40
Trp
55
2la
70
ala
85
Gln
100
Gly
115

130
Leu
145
Thr
260
Ser
175
Glu
130
Leu
205
Ala
220
Sex
235
His
250
Txp
265
Gln
280
Lys

Ser Leu Trp Gln Lys
645
Gly Thr Leu Gln Leu
660
Leu

15

Arg Gly Bis Cys Ser
30

GIn Cys Arg C¥s Arg
! 45
Gln Thr Asp Gly Glu
60

Ala Leu Glu Val Glu
75

His Fhe Arg Gly His
20

Ala Val His Ser Leu
105

Sexr Cys His Ala Pro
120

Ser Leu Ser Ala Glu
135

Val Ser Sexr Ala Cys
150

His Ala Ser Ser Leu
165

Leu Asp Ser Thr Rrg
180

Axrg Pro Ser Sexr Pro
195

Ser Pro Pro Pro Ser
210

His Arg Lys Leu Ser
225

Gln Pro Cys Glu Val
240

His Glu Leu Ile Lys
255

Val Leu Ala Arg Arg
270

Leu Arg Arg Ala Gly
285

Arg Leu Lys Val Lys

10/27
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ala

Glu

Gly

ala

Leu

Glu

Glu

val

Cys

Gln

Asp

Ile

Trp

Exo

Ser

Glu

Glo

Ser

Leu

ala

clu

Leu

Glu

Asp
Ala
Gly
Leu
Leu
Gly
Lau
Gly
Thr
Glu
Glu
Gln
Gln
Pro
Gln
Glu
Pro

Asn

Pro

Thx

Ser

Ser

Glu

Ala

Leu

Gln

Sexr

Lys

Arg

Gly

Gln

Met

Gln

Glu

Ala

Gln

Asn

Ala

Glu

Ala

Gln

Thr

Lys

Arg

val

Val

Asn

Pro

Bro

Pro

290
Thr
305
Glu
320
Cys
335
Arg
350
Gln
265
Val
380
Pro
395
Arxg
410
Leu
425
Ser
440
Arg
455
Gln
470
Leu
485
Gly
500
Glu
515
Arg
530
Ala
545
Lys
560
Leu
575
Ser
590
Phe
605
Asp
620
Ala
635
Pro
650
Sex
665
Thr
680
Asp
695
Ala

Gly

Thr

asp

Ile

Ala

cys

Gln

Ala

Glu

Ala

Gln

Arg

Asn

Asp

Ala

Gln

Glo

His

Ile

Ala

Sex

Leu

Ser

ala

Leu

Asn

Gly

Leu

Glu

Ser

Ser

Glo

Thr

Leu

Ala

Ala

Leu

Sexr

Ala

Gly

Leu

cys

Met

Ala

Gln

Gly

Sex

Sex

Asp

val

Pro

Ala
Leu
Leu
Ser
Glu
Gly
Gln
Gln
Gly

Cys

Asp,

Pro

Ala

Gin

Glu

Sex

Gln

Axg

Glu

Glu

Gln

Glu

Axg

Ser

Lys

Arg

Arg

Glu

Glu

Leu

Pro

Trp

Arg

Asn

Glu

Gln

Ala

Ala

val

Gly

Asp

Asp

Pro

Glu

Pro

Lys

Ser

Pro

Gly

Leu

Leu

295

310
Ala
325
Len
340
Gln
355

370
cys
385
Leu
400
Glu
415
Gly
430
Glu
445
Arg
460
Axg
475

480
ys
505
Arg
520
Leu
535
Axg
550
Leu
565
Gly
580
Ser
595
Glu
610

625
Ala
640
Leu
655
Sexr
670
Thr
885
Ala
700
Lys

Leu

val

Sex

Asn

Val

Gly

Val

Arg

Lys

Thr

Gly

Ils

Gln

His

Gln

Asp

Ser

Ser

Met.

Ala

Leu

Ile

11727

Glu

Asp

Val

Leu

Ala

Arg

Arg

Arg

Asn

Asp

His

Ala

Gln

Pro

Pro

Val

Tyr

Ala

val

Lys

TrpR

Ser

Glu

Phe

Asp

Ala

Val

ala

Cys

Leu

Axg

Arg

Trp

Arg

Glu

Gly

Ala

Trp

Leu

Glu

Gln

Serxr

Fro

Lys

2la

Pro

Lys

Ala

Glu

Met

Met

Arg

Pro

Phe

Pro

His

His

Asp

Leu

Pro

Gln

Cys

Glu

Trp

val

Gly

Gln

Leu

Trp

Glu

Gly

val

Leu

Gln

Thr

Thr

Val

Gly

Ala

300
Ala
315
Ile
330
Ala
345
Leu
360
Len
375
Thr
390
Leu
405
Glo
420
Glu
435
Met
450
Gln
465
Glu
480
Leu
495
Arg
510
Arg
525
Leu
540
Gln
555
Lys
570
Gln
585
Ser
600
Ser
615
Glu
630
val
645
Ser
660
Val
675
Asp
690
Gly
705
Gln
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TYY

Glu

cys

Gln

Asn

Phe

Asn

Asp
Gly
Ile
GIn
Leu
Met
Asp
Gly
Leu
Thr
His
Gly
Tyr
Val
Leu
His

Ile

Thr
Leu
Glu

Met

Lys

Pro

Tyx
Pro
Glu
Leu
Pro
Leu
Sex
Val
Thr
Lys
Arg
Ser
val
Val
Arg
TYY
ala
Ala
Asp
val
Ala
Thr
Ser
cys
Asp
Leu

Gly

Glu

710
Asn Pro
725

Leu Thr
740
Asp Gly
755

Val Pro
770

Gly Cys
785

Pro Ala
800

Gly Lys
815

Arg val
830

Lys Thr
845

Gln Gly
860

Met Ala
875

Ala Asn
830

val Tyx
905

Ser Cys
520

Val Arg
935

Trp Gly
950

Gly FPro
965

Ser Pro
980

Sexr ala
995

Tyxr Ala
1010
Gly Ser
1025
Trp Gln
1040
Leu Asp
1055
His Arg
1a70
Pro Ser
1085
Ser Leu
1100
Ser Cys
1115
Glu Pro

Phe
Ala
Phe

Ser

Pro
Ile
Leu

Ty

Thr
Fro
Gly
aly

Asp

Glu

Tyt
Asn
Pro
Gln

Gln

ala
Ser

Met

Thx

Asp
Thr
clu
Met
Tyx
val
Ser
Gly
Val
Val
val
Pro
TyT
Pro
Glu

Arg

Gly
Asp
Glu
Fhe
ala
Asp
Gly
Lys
Cys
Arg
Gln

Txp

Phe
Val
Ser
Bro
Leu
Sexr
Leu
Leu
Ser
Pro
clu
Arg
Pro
Pro

arg

715
Pro Asn
730
Tyr Ile
745
Gly Glu
760
Val Glu
775
Lys Ser
790
Glu Ala
805
Met Val
820
Thr Glu
835
Gln Leu
850
Pro Leu
865
Leu His
880
Val Tyr
895
Arg Glu
810
Gln Gly
925
Arg Leu
940
Ser Thr
955
Pro Lau
970
Val Val
285
Asn Gly
1000
Lys Val
1015
Glu Phe
1030
Val arg
1045
Ala Gln
1060
Thx Pro
1075
Val Thx
1090
Ser Ala
1105
Gln Ala
1120
Gln Ser

Asp
Tyr
Leu
@ln
Pro
Leu
Asp
Val
Gly
Leu
Leu
Sex
His
Leu
Pro
Val
Asp

Ser

Thr
Ile

Pro

Pro

12727

His

Ile

As=p

Ile

Asp

Glu

Ala

Leu

6ly

Gln

Ser

ala

cys

Trp

Thr

val

Trp

@ln

Glu

Gln

Pro

Phe

Pro

Ala

Phe

Val

Pro

Phe

Asp

Pro

Leu

Glu

Gly

Thr

Leu

Thxr

Asn

His

Leu

Pro

Asp

Fhe

Leu

Leu

Val

Val

Leu

Ser

Glu

Ser

Val

Ser

Leu

Sexr

Glu

Gly
Asp
cly
hsp
Leu

Glu

Gla

Lys

val

Arg

Thr

Gly

Asp
Val
Pro

Thr

720
Gly
735
Asp
750
Arg
765
ser
780
Pro
795
Ser
810
cys
825
Ile
840
Ser
855
Gly
870
Thr
885
His
800
Pro
915
Thx
930
Leu
245
Thr
960
Glu
975
Val
990
Gly

1005

Ala

Bsp

1020

Gln

Val

1035

Leu

Cys

1050

asp

Phe

1065

Tyr

Thr

1080

Cys

Pro

1085

Pro

His

1110

Glu

Ala

1125

Asn

Lieu

(207)
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Gly

Gly
Ala
Cly
Ty

Gly

Ser

Glu

Pro
Ser
Arg
Axrg
Ala
Glu
Glu
Leu
Leu
a1y
Phe
Leu
Leu
Glu
Glu
Pro
Gln
Asn
Ala

Lys

His

His

<210> 7
<211> 396

Glu
Leu
Lys
Gly
Pro
Lys
Gin
Sex
Gln
Glu
Gly
Cys
Pro
Val
Lys
Arg

Cys

Ala
aly
Sexr

Len

arg

Gly

1130
Gly Glu
1145
Ala Glu
1160
Ser Pro
1175
Glu Lys
1190
Ala Fre
1205
Glu Pro
1220
Lys Gln
1235
Gln Gln
1250
Glu Ala
1265
Arg Arg
1280
val Lys
1295
Pro ala
1310
Gla Gln
1325
Ala Leu
1340
Zla Ala
1355
Val Trp
1370
Asn Arg
1385
Glu val
1400
Gln Gly
1415
Leu Thx
1430
Lys Rrg
1445
Asp TYr
1460
Arg Leu
1475
Met Asp
1490
Gly Leu
1505
His

Gly
Cys
Asp

Tyr

Axg
Pro

Leu

His
Ile

Leu

Asp

Val

Pro

Trp

Asn

Asn

Phe

Gln

ala

Ala

Cys

Pro

Gly

Ser

Gly

Asp

Glu

Ser

Thr

Leu

Pro

Pro

Pro

Leu

Gln

Pro

Ser
Glu
His
cys
Ile
Glu
@ln
Ser
Leu
Glu
cys
Ala
Thr
Tyr
Glu
Gln
Gly
Glu
Pro
Gln
Leu
Gly
Axrg
Gly

ala

1135

Ser Gly Ala
1150

Gly Cys aArg
1165

Arg Pro Pro
1180

Tyr Gln His
1195

His Leu Arg
1210

Lys Ala Ala
1225

Gly Phe Thr
1240

Asp Phe His
1255

Asp Leu Trp
1270

Pro His Ser
1285

Gln Leu His
1300

Lys val Ile
1318

Gly Ala Asn
1330

Asn Pro Leu
1345

Leu Val Phe
1360

Asp Thr His
1375

Asn Ile Pro
1390

Gln Thr Asp
1405

Ser Val Ala
1420

Gly Ser Ser
1435

Trp Thr Pro
1450

Asp Gly Gln
1465

2la Gly Asp
1430

Fhe Tyr Tyr
1495

His Leu Leu
1510

13727

Gly
Lys
Ser
Met
Thr
Leu
Pro
Asﬁ
Gly
Arg
Glu
Lys
Thy
Val
Gln
Asp
Gly
Arg
His
Leu
Lys
Met
val
Gly

Asp

Ser

Asp

val

Gly

Glu

clu

Val

Thx

Gln

Pro

Met

Pro

Met

Lys

Phe

Arg

Arg

Leu

Val

Ile

aly

val

Glu

His

1140
Gln Ala
1155
Leu Leau
1170
Ser Asp
1185
Thr Sexr
1200
Cys Gly
1215
Arg Val
1230
@ln Leu
1245
Leu Lys
1260
Glu Arg
1275
Gly Gln
1290
Ser Ser
1308
Pro Arg
1320
Ala Arg
1335
Sexr ala
1350
Arg Gln
1265
Tyr Leu
1380
Leu Val
1395
Trp Arg
1410
@lu Asp
1425
Leu Gln
1440
Met Ile
1455
Gly Gln
1470
Met val
1485
Leu Gly
1500
Met Ser
1515
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<212> PRT
<213> Home sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<4D0> 7

Met

1
Thr
Lys

Gln

Cys
Gly

Lys

Leu
Phe
val
Ile
Gly
Lys
Pro
Ser
Ala
I..eu
Ser
Leu

val

Ala
Met
Thr
Ala
cys
Ala
Val
Ser

Leu

Ile

Ser

Leu

Ile

Sexr

Asp

Arg

Arg

Gln

Gln

Asn

Ala

Leu

Leu

Lys

Asn

Met

Phe

2ala

Gly

His

Phe

Asp

val

Thr

Leu

cys

His

Tyr

Asn

val

Pro

Arg

Gly

Pro

Glu

Met

Axg

Ile

Ile

Leu

val

Glu

Val

Leu

Ser

Met

Leu

Val

Gln
20
Glu

7476740CD1

Tyr

Val

Ala

35 -

Met

50
Gly

65
Val

20
Asp

95
Glo
110
Ser
125
Leu
140
His
155
Ala
170
Glu
185
Leu
200
Glu
215
Ala
230
Tyr
245
Asp
260
Arg
275
Ala
290
Ala
305
Ile
320
Leu
335
Vval
350

Glu

Leu

cly

Phe

His

Gln

Gly

Asp

Gln

Tyr

Glu

Ile

Ile

Ser

Cys

Lys

Gin

Leu

Ary

Cys
Ser
Glu
hrg
Lys
Pro
Ser
Pro
Gly
Ser
Leu
Lieu
Gln
Thr
Glu
Glu
Asn
Gly
Asn
Gly
Ile
Glu

Arg

Val

Pro

Ser

heu

Asp G

Arg
Gly
Gly
Leu
Pro
Sex
Ser
Arg
Ala
Ile
Glu
Cys
ala
Ile
Val
GIn
Asp
His

Thx

Arg
Asp
Arg

Leu

ala
Ile
Gln
Ala
Ala
Leu
Gly
Glu
Asp
Arg
Ala
Lys
Gln
Met
Gly
Ile
Gln
Gln

Thr

Arg

10
Phe

25
val

40
Ile

55
Asp

70
Pro

85
Ala
100
Glo
115
Ser
130
Leu
145
Leu
160
Ser
175
Lys
190
Pro
205
Gln
220
Pro
235
Val
250
Met
265
Arg
280
Thr
295
Glu
310
Pro
325
cys
340
Gly
355

Glu

Pro

Glu

Tle

Gly

val

Gin

Gly

Ile

Lys

Leu

ala

Leun

Gln

Glu

Asn

Thr

Leu

Gln

Gly

Met

Thr

14727

Leu
Leu
Val
Asp
Val
Arg
Pro
Gln
Glu
Arg
Glu

Glu

Asp
Asn
Ser
Gly
Ile
val
Arg
Asp
Asp
Ile

Gln

Ser
Arg
Glu
His
val
Ala
Gly
Arg
Lys
Sex
Arg
Thx
Arg
Arg
Ile
Phe
His
Met
Asp
Ile
Phe
Het
Asp

Thr

Glu

Asn

Glu

cys

Leu

Pro

Thr

Thr

val

Met

Asn

Phe

Glu

Glu

Gly

Pxo

Sex

Arg

Ile

Leu

Leu

Leu

Tyx

Val

is
FPhe

30
Ile

45
Ser

&0
Leu

75
Asn

30
Ser
105
Pro
120
ala
135
Leu
150
Pro
165
Ser
180
Gln
185
Ala
210
Glu
225
Gln
240
Leu
255
Gln
270
Arg
285
Gly
300
Gln
318
Leu
330
Lys
345
Phe
360
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Leu Pro Glu Gly Glu
365
Gln Asp Glu Ser Ser
380
Ser Gly Arg Lys Glu
295

<210> 8

<211> 580

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 8
Met Ser Gly Bsp Tyr
1 5
Leu Val Ser Asp Leu
20
Asp Arg Cys Gln Glu
35
Gly Pro Asp Ala Asp
50
Thrx Phe Cys Gly Ile
85
Trp Lys Leu Cys Trp
80
Val Gly Gly Gly Pro
95
Leu Ala Gly Leu Val
. 110
Leu Gly Gly His Pro
125
Ala Ala His His Pro
140
Leu Gly Gly Ser Asp
155
Ser Tyr Pro Glu Ala
170
Pro Ser Gln Thr Ser
185
Sear Gly Leu Leu Leu
200
Ala Gln Ser His Gln
215
Tyr Pro Ala Leu Fro
230
Gln Pro Asp Pro Ser
245
Pro Leu Pro Gly Gly
260
Lys Pro Glu Leu Tyr
275
Gly Gly Gly Pro Gly

Leu ‘Prxo Leu Cys Ser Arg Met Val Ser Gly

Asp Lys Glu Ile

His

F473774CD1L

Cys

Phe

Ile

Val

Val

Leu

Gly

Leu

Pro

Thx

Ala

Pro

Leu

Gln

Arg

Ser

Asp

Ala

Asn

Ser

Leu

Pro

Arg

Gly

Leu

Fhe

Pro

Ala

Glu

Pro

Val

Pro

Glu

Glu

Gly

Gly

Asp
Arg
Asp
val
Leu
Trp
Lys
Gly
a1y
Ala
Glu
ala
Leu
Pro
Thr
Tieu
Glu
Lys
Thx

Glu

val

Arg

Ser

Gly

Arg

cly

Gly

Glu

Pro

Ala

Pro

Sser

Ser

axg

Ala

Gly

Ala

370
Thr His Ser val Met
385

Cys Arg Arg Ala Leu
10

Arg Asp Ala Asp Thr
25

Ile Arg Gly Tyr Pro
40

Leu Leu Ser Val Ile
55

Val Ser Leu Phe Val
70

Asp Lys Gly Gly Ser
8s

Leu Gly Pro Gly val
100

His His Leu Ala Ala
115

Pro His His His Ala
130

Leu Leu Glu Pro Gly
145

Ser Tyr Leu Asp Met
160

Val Ala Ala Gly Val
175

Ser Glu Gly Gly Ala
190

Gly Gly Gly Leu Pro
205

Leu Ala Pro Thr Thr
220

Gln Gin Thr Leu Thr
235

Pro Pro Ala Leu Fro
250

Lys Leu Ile Gly Gln
285

Pro Gly Gly Arg Arg
280

Gly Thr Gly ala Pro

15/27

375
Asp
330

Ile
15
Asn
30
Ary
45
val
60
Ser
75
Ala

Gly
105
Gly
120
His
1235
Sexr
150
Asp
165
Lys
180
Gly
195
Ser
210
Axg
225
Ser
240
Leu
255
Ile
270
ser
285
Cys

(210)
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230
Gly Arg Ile Ser Phe
305
Leu Val val Arg Ile
320
Ser Asn Gly Phe Ser
338
Asp Arg Lys Lys Lys
350
Asn Pro Val Phe Asn
365
Glu Leu ala €ln Arg
380
Arg Phe Ser Arg His
395
Leu Leu Glu Leu Ala
410
Asp Ile Val Glu Gly
425
Asn Phe Ser Leu Cys
440
Thr Ile Ile Lys Ala
455
Phe Ser Asp Pro Tyr
470
Arg Leu Lys Lys Arg
485
Pro Thr Tyr Asn Glu
500
Val Glu Asn Val Gly
515
Ile Gly His Asn Glu
530
Ala Ala Asp Pro His
545

560

Lys Thr Val Thr Ser
- 575

Lys Glu Asn Ser Glu
590

<210> ¢

<211> 431

<312> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 2
Met Ala Glu Ile Thx
1 5
Val Val Ala Gly Leu
20

295
Ala Leu Arg Tyr Leu
310
Leu Gln Ala Leu Asp
325
Asp Pro Tyr Val Lys
340
Phe Gln Thr Lys Val
355
Glu Thr Phe Glan Phe
370
Lys Leu His Phe Ser
385
Asp Leu Ile Gly Gln
400
Glu Gln Pro Pro Asp
415
Gly Ser Glu Lys Ala
430
Tyr Leu Pro Thr Ala
445
Ser Asn Dbeu Lys Ala
460
Val Lys Ala Ser Leu
475

4390
ala Leu Val Phe Asp
505
Leu Ser Ile Ala Val
520
val Ile Gly Val Cys
535
Gly Arg Glu His Trp
550
VYal Glu His Trp His
565
Phe Thr Lys Gly Ser
580

7946329CDL

Asn Ile Arg Pro Sexr

300
Tyr Gly Ser Asp Gln
315
Leu Pro Ala Lys Asp
330

345
His Arg Lys Thr Leu

Ser Val Pro Leu Ala
Val Tyr Asp Phe Asp
Val val Leu Asp Asn
Arg Pro Leu Trp Arg
Asp Leu Gly Glu Leu

Gly Arg Leu Thr val
450
Met Asp Leu Thr Gly
465
Ile Ser Glu Gly Arg
480
Lys Asn Thr Leu Asn
495
Val ala Pro Glu Ser
51¢0
Val Asp Tyr Asp Cys
525
Arg Val Gly Pro Asp
540
Ala Glu Met Leu Ala
555
Gln Leu Val Glu Glu
570
Lys Gly Leu Ser Glu
585

Phe Asp Val Ser Pro

10 15

Yle Gly Ala Ser Val Leu Val Val Cys Val
25 30
16/27

(211)
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ser

Lys

Pro

Lys

Thr

Val

Val

1ys

Ile

Lys

Leu

Thr

Pxro

Tyr

His

Tyr

Thr

Phe

Leu

Thix

Gln

Gln

His

Val

Lys

Ser

Ile

Val

Gly

Val

Thr
His
Ser
val
Asn
Lys
Pro
Ser
Glu
Asn
Gly
Ile
Brg
Thr
His
Ile
Gly
Lys
Pro
Leu
Lys
Thx
Phe
Glu
Val
Ala

Ala

<210> 10

Lys

Tla

Arg

Leu

Asp

Ile

Leu

Glu

Phe

Leu

Lys

val

Phe

Phe

Lys

Cys

Val

Pro

Val

His

Ile

Phe

Phe

35
Asn

50
TYY

65
Arg

80
Leu

95
Pro
110
Lys
125
Thr
140
Asp
155
Pro
170
Pro
185
Met
200
Leu
215
Tyr
230
Leu
245
Glu
260
val
275
Ile
290
Ala
305
Lys
320
Asn
335
Val
350
Tyr
365

. 380

Gly
Glu

Lys

Arg
385
His
410
TYp
425

Val

Pro

Asp

val

Arg

Met

Pro

Val

Lys

val

Axg
Gly
Val

Val

Txp
Pxo

Glu

Asp
Gly
Asp
Gly
Met
Lys
Met
Ile
Lys
Ile
Ley
Met
Leu
Arg

Arg

Tyr
Lys
Ile
Ile
Ile
Arg

Ser

Ser

Tyr

Thr

Asp

Ala

Pro

TYX

Glu

Leu

Ala

Asp

Leu

Thr

Pro

Ser

val

Thx

Gly

Met

Ile

Tyx

Cys

Pro

Asp

Leu

Glu

Len

Cys

Lys

Leu’

aly
Ala
Ser
Gly
Ser
Gly
Leu
Asp
Pro
Teu
Tyr
Phe
Ero
Axg
Glu
Thx
Thr
.Gly
Thr
Thr
Phe
Gly
Val

Sex

Cys

40
Phe

55
Ser

70
Pro

85
Glu
100
Ser
115
Glu
130
Lys
145
Ser
160
Val
175
Gln
130
Asp
208
Asp
220
Ser
235
Asp
250
Leu
265
Asp
280
Leu
295
Val
310
Gly
325
Arg
340
Lesu
355
Asp
370
Asp
385
Ala
400
Cys
415
Glu
430

His
Tle
Asn
cly
Ala
Gly
Glu
Thr
Leu
Val
Thr
Lys
Pro
Gln
nxg

Ala

Gln
val
Leu
Lys
Asn
Leu
Arg

His

TYY

17/27

Gln

His

Lys

Arg

Ser

Leu

Thx

Thr

Thr

Gln

Axg

val

Leu

Phe

Gly

Tle

Val

Val

Ser

Arg

Pro

Leu

Thr

Ser

Ser

Gln
Met
Lys
Glu
Leu
Cys
Arg
Ser
Phe
Ile
Gly
His
Phe
Gln
Ser
Val
Lys

Ser

Gly
Ile
Ile
Pro
Thx
Val

Pro

Ala
Lieu
Lys
Gly
Leu
Ile
Ser
Pro
Sex
L:ln

Ser

Asp
Asp
Arg
Asp
Axrg

Leu

Asn
Ala
Phe
Asp
Lys
Thr

Arg

Glu

a5
Lys

60
Ile

75
Gly

90
Sex
105
Asp
120
Fro
135
Ser
150
Val
185
Glu
180
Asp
195
Val
210
Glu
225
Leu
240
Asp
255
Pro
270
Asn
285
Sexr
300
Ala
315
Pro
330
Lys
345
Asn
360
Ile
375
Asn
390
ala
405
Lys
420

(212)
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L <211> 3424

<212> DNA
<213> Homo

<220>

<221> misc_
<223» Incyte ID No:

<400> 10

cgcacgtgeg
tatatctece
ttcectgata
tecttitctea
tgdecctcaa
gtgtggagaa
atgctgatga
tagaaagaagy
ctggagtggt
tcaaaaggag
accattattg
cttgttgggt
atctggcetgy
aagcatgtge
atagttcagg
aagaagcace
agagagcatt
acgggtttea
agtgagatgg
ttccocaage
gotocagate
ttgcggggag
tgaagagacc
ggtctgettt
ttagtcecte
coccgegtoo
ggeccgaatgt
cctgogtetyg
agaaagtett
cattagtatce
tgtccaggag
gagtagageg
tttteocteat
gtocaaaaca
tttaaggeat
gatgtettac
ttgatctaca
ataaggcaaa
ggagtacatg
gtgtttatgt
agaaaacaga
aaatacaaat
ccagggttaa
tttggageac
ggecttgaca
gectectgge
ctacatcttc

sapiens

feature

cgcgaagacyg
cagatacctyg
tetggecatyg
aatcttecat
catctggtte
gtgttaccag
ttggeattty
actgggaagt
atacctgcte
ctgtgctgta
coctggagge
cgaacttgty
gattcttgtt
aggeggtttt
cagctctgga
caggaactat
acaagccage
tetoteacca
catcttdagga
ccataattca
getcacatca
tgggeecttet
agtttecacy
tgaagactgt
attetgeetyg
tectggeaca
tgtectacte
gotggtottt
attgaagaag
agtgacacca
ataggacatc
aaggcattty
aaaagtgect
cgeecttggy
ttectggtge
tgtcaacaga
acttatatag
catctggaaa
ggattttget
gtgtgtgtta
cttaaaaata
aaatacatac
cattttggty
attgaccatg
cctgoatgga
tggeecagta
tttataatat

1577952CB1

tggggacgea
aaactgacca
caacggagat
gttgggatca
ttettgaace
caaaaagact
tatttcaata
agatggtttyg
ttgcaattty
ggtttctcag
tttgtcaaca
gctatteatt
ggactaatgt
tectecagtg
tatcaggatt
gacacgtaca
ctetgggace
gaagaaatga
agacatggce
ttttaattca
cctgggacagy
cetggeetty
ctoeccatete
gacctteace
gagtgcececy
ttgecactgt
tceceecaacce
geagggettt
tgtaagaaag
goaatgtagy
atttaacgca
gtggatcggt
cttaattgge
cecegecacy
ttgtgttcea
gatattttaa
ttttetgatt
gaaatatace
ttctteattt
cttitacaat
aatactatgt
acaattitaa
gtattgtett
gagttttgty
aatgagctaa
atatctgage
aaattgtacc

ggegggtegt
cctgagtacy
caagagggat
acaatattcc
ctcagaagec
ggcagegttt
tggcatccat
cctatgttat
ctgttgecga
gagtittgtt
ttttgggett
tattcteace
acactcaagyg
ttggttacece
attatccgea
cagecaggact
gaggaaatac
ggagacagcy
tattcgtgta
ttttaaacaa
teccatggece
ttottgetea
teactgctga
aggaggtttt
tgtttgactt
ggetgtocag
cggcgectea
cgctetgete
acctaaggtg
ttceecageeo
tcagcaaagt
cactagagat
cattgtacca
ttacaatcca
tgaataaaag
aagagagaag
atgcacataa
caaatcttag
ttataatttt
caggaaaaca
gtccattgag
agtcacctgt
atcaattttt
tecaaatceca
gaaaaccact
tectttggtt
tgtgagtcta

18727

agagagegtt
ttttoocatt
aaatactgga
acctgteace
actgtatagce
actgctetet
getctggaaa
caccgeattt
atttatggat
tgctttgaaa
tectgtaccy
agggacttce
gcctctgaag
aggacggeaa
tggeaggeca
gagtgaagaa
cagaaatagce
gctteacaga
attattgcoc
aagcagagta
cctatgagte
taaacaggtc
cteagegaty
acttacacca
ggcagegggt
gaacaggatg
getecteage
tggtattget
gogaagactc
ctteccagtyg
agcagcagat
ctatcttgea
gecacttgte
cagattgtet
gacaaagtca
caggaaaaga
tagatatgee
caggggttat
atattactgt
tatttaataa
aaaattcaca
agcectacee
ccgttgatac
atctgaattt
ggagccttgg
aatttataac
gaagctttaa

(213)

PCT/US01/20704

cagecgtety
getgagotgt
cttattetac
ctagcaactt
toctgecotta
ceectteace
ggaataaatc
tctgtactta
gaacctgact
gttcttaaca
aacagatttg
ttegetgyge
aaaatcatyg
tactacttta
gatcactatg
gaacagcetag
ceaccaccat
ttegatagee
atttggctea
caccggtatt
aactcacage
acttectcca
cetetgecte
gtcgggaaga
gtggagceat
tggetgectt
tectegggee
ctgectttat
ctacacacac
geagettgty
gceoacataca
gaaagtatgt
ctagccaaat
gtetgagteg
gaagatcact
tettectttt
ttecagatge
cttetgggagt
ctitggaagat
catatagtca
atataaacag
ttagaggtac
attcagcaaa
acctggaaga
gagetettty
tgatataaza
atgtgtttaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
lao0
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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attaaaatat
ttaccecaat
getataacac
acgtgggaac
acteactcee
cagtgtttca
tattttattt
ttgacttgte
tggctgttga
taaaccaatt
aaggy

<210> 11

<211> 1033
<212> DNA
<213> Homo

<220>

toaagctaaa
tagaagtaac
atcttgecce
atggattgty
cgtectecect
ccaaagtatt
tttatttttt
agatacaaag
tugagtagaa
actttagcac

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 11
ageggecgea

gectetgaga

tgttactgct
ttotttgttt
tattattaac
aatgactctg
ttecaaccce
ttttccattyg
tatatcactt
acacgggatt
catcttagtyg
aacaataaag

4983705CB1

gcacgaacag

tgg

actceggee
tgcaget

ac

a

cget cog

o c
magcccooac
cecgedcgacy
goggeggoty
cgeetteggy
cgaagecaag
gatccaatat
gggggacttc
taccatgget
cttccegety
agctgectgg
agcagccaty
tatgggectyg
gaactgttgg
ggaccaggac
agtggagaag

<210> 12

<211> 3902
<212> DNA
<213> Homo

<220>

gcegegooca
gacaagtcgce
gaggagacge
tectgtgget
gacgtgaget
gagatgcecc
tetgcaceccg
geectagtta
gtggacttet
ggcaagggee
teagtgtgee
gecaacatcet
tttgtgtteca
caggaccagg
cag

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 12

ctttecatca
ctgeccgeet
cactgcagga
gatgaggeee
gacttegage

caggcegeac
tggtcotgtt
gecctggeca
agtgtggtta
aggaccoctyg

gegetegacy
cgcgecagea
tgggettoat
cctacagegy
ccatcatcgh
tectgegatga
cogagttett
tetacetgey
gtgtgactgt
t at

ctetoccaaa
catgecactt
tgtgcacage
taatgaggee
aaaggctcac
tattaagagt
gagtecacta
agattttggg
atgtgagaaa
atgttctoga

cagcgeccac
getegegete
cegtgteege
cgecageatyg
ggtggaccge
caaagttete
ggagacagga
tgcatttgge
agagtecage
cgtgaccett
cttecacaac
ctectteace

ttctgtaagt
ttatagcatt
tacacaaagg
tgagtcttag
gatagggget
ccagtcactyg
gtagtactic
tggtaaaatt
ggtecatttta
aattazaaaa

gegteccage
cggecceget
cgectoecgy
tecteogaceg
ctactegtygy
cagtggetet
geaatggtte
tatcccttea
tocaagacca
ggcatotttt
ctctacacag
ttettetgge

atggagagga
cegtgetett
aggagaccce
gceagggtec

1310465CB1

tgcteecctet
cectggeagca
ggccgtgtac
ccacggggcc
cggctggcgg

agcagtgtge
tggetttate
gtggeatgga
cagcecaggay

ggcccaacca
gaggteccteag
aacttegtgt
tcgoccacce
gacattagta

19/27

agtgeegegy
aacttettec
cagggeccagy
agtgcagetg

tgectetgte
gctgggecty
gtgactgeag
tgggcgcece
ccteaggeta

(214)

PCT/US01/20704

ttgacteeeg
tggtaattet
tatgecttet
ttatetttce
cactaaatglt
tatatggaag
cttgetetgt
gtgatacgea
gttataaatg
EEEECEEEEES

cagccageca
cgectgatet
ccagagagec
agagcgecgg
ggctgegetg
ttgctatttt
gctgeaacaa
ggttgeaccoy
tgeaccteat
ccttettcta
agaacaaacy
togtagetge
ceagettgac
cecacgcccte
tgtgggecgy
gocaggacca
ageagggage

cagecaccty
ggtccccaac
ggactgetea
cttcgoetgt
cagetggete

2880
2940
3G00
3060
3120
3180
3240
3300
3360
3420
3424

120
180

300
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cgagacaggy
accgacttygg
goectgeget
cacgcggect
+ tot

caggggecge
gctggtacat
cgecaaccet
ctggagatgt

actggagggt
ggccgttyga
gcgagaggea
ggctgaacty

cctgggecte
acccacegag
goctectett
cgggtggage
@ tagot

actcagacca
gdaaagaggc
geaagetgag
tgacccatgy

&

acaggcogea
aggggegety
gecaactgte
ctgtgegacg
cgccacatag
teoecggaace
cggaacagty
ctetecagea
tacctgagty
gocececggy
cgagaccgty
ggaccggggg
teggaggtgt
ctgccgeeca
ctgtgtotge
gagcaggect
agegtggage
getgetgetg
cgggtcocteoa
tatttacaga
gagctggeat
ctaggggcce
cetgaccage
accaccgaga
cocaggeeace
cacaccacag
cacagtgccc
ttotggtace
ggggaggaga
tgggeccacce
cteegggacy
tgetgggece
caaggtetet
gaccatacca
ctaccoeggg
gecttgtetga
ctggaggage
cgactgggoa
gcegeaggeg
tgeectecage
gggeeeggee
ceccagecce
actggegtge
acceeagect
ggggagetga
gggcatcgge
cagatcgtgt
gacgtggagt
gccgeaceey
gtgctgetgg
agcaacacag

teeggggtoa
tggetctaga
cccogggaca
gggaagacaa
ccaccgactt
accgtgetgg
cacagggete
ccgaattcca
ggtctgagge
cececgtect
ttgacatcca
gegtegtggg
ccaccctgea
getegegget
ccecggaaca
gtggcaccac
ggctgeagty
ggcacttcct
cacccctect
gecagececy
ggcaggeoct
geogecggec
agggagctyg
gagacagaga
tcteoagacac
gccaaggeca
acctgetete
accteccatgg
cacacctgtg
titeccacea
gataccacgg
ctaattacty
ggaggcggea
ctgagacage
gooagacgge
ccttetggta
gegggaggea
gcatggacgt
tggcacacte
caggttectyg
tgggeggata
ctgtggacca
tgggeooegg
cctgectecyg
aggtactget
ggeaccagty

ttgaagecac

tgg
cttcogagty
tgacctagag
ccaccactge
ctgcggggac
tgagacagge
tggtcctgag
cttectggte
agcctcagge
tggetgeete
gctgeggagy
gagcgcctac
tetggacgac
gecegetgeet
ccaggattcc
actgtgtgac
agactttgag
geggcgtgte
gtectetgeag
tggeccttot
aggcettocty
gagcageagt
cttocggetyg
ggtggacaac
ggtetectgt
acactggege
ctttgtgete

N

accttetetg
ttetaggact
cagaacaadg
ctgtectgatg
ctgggeceat
cgeccacteet
teegtggeeg
acctecaact
cagcetgttee
cgecgagygg
cccttccaga
cteatcoctgt
cctgggecoe
tgcaageagy
ttegaggage
teo

gg
ceaccegaaa
gtggtectgee
tetgegtgga
agaacccact
ggaaccgctc
ggccacgeeg
agcectggeac
gctegetggt
tgeagactct
agctggggac
toctoctgge
ctgaccactyg
gggecccage
ggeatcttge
agtgcgcagg

(215)

PCT/US01/20704

cacactggge
atccaccgea
gctoctggtac
cgeagagace
ggcagtgace
tgccacceac
caccccccay
gocccageag
cacctgtgge
ggaaggetyy
tgaccacage
cecectgetata
cttctatcayg
ggggecegge
cgectgggte
cgggcagaca
cagaccagte
ceeececagece
ctgeggggac
gggegaggac

ggag

teageccagg
cgggectggg
ggececacaget
gcactagttg
geaggeatet
gagtttgteg
gtgaccctga
aactttgage
tgggtggaga
ctggacccca
gtg

tg
agagecaagyg
ggcagetagy
gtgaactcea
tggtggacaa
ggaaggtoga
gtttggtgga
gggactgtag
gggacacatg
geegeggeea
cagaccceet

gccccagatt
gtegeggtea
gcctggetece
caccatyggeg
ctectttgag
ggccaatgee
ccaagggeac
ctcectgace
ccacgggage
ccaggtgete
gcaggcegag
ctacgtgget
tgattttgay
cagctgggac
caccctggge
gggcegggece
cttotggtac
geacagtgct
gotggagges

gggactctge
ggcacccagg

gcctageeat
gcaaccgety

gtccagtgea
cgctgaggee
cehggeottat
cggetecegy
caaggteett
cttggatgge
coccacagty
cagctggtac
tgaccacgac
gygectgggge
gtgtocteage
gagacgggaa
gceacgaggec

at. t

t

gtt

ctggacgaty
gacteagact
tegggecaty
tacatggtgy
tocaaggage
cteegeagee
agccteagty
cgagectgga
ctggatgatc
tetggectgt
tggggcaggy
acagaggcag
gectggetge
cacatgggtt
cagggecage
caggtggagg

tggeegtgey
geggettcte
ctgeetgogg
tggacacaag
acaggcecoct
caggcaccct
cceacggegg
gggtggtgtt
tgctecteca
gtggetggag
gagccacoee
gceactttge

-gcagcgagec

tteetgagea
tggetotgiy
tagccagtge
+

tet

cage

o

atctggetgy
ggtetgtgee
gacttggggy
aggccacagc

gecagcattge
agetgtagtt
acggcgctay
cactggettt

cageagecty
ggcagtgece
ctgcagaaga
gacaacatcc

20/27

cceecageoa
tectattget
aggggagety
ttttcaatge

gocgggeaco
coctggagge
coccecaaca
cccagacgca
ggcccagect
gegggtctac
gettgectgy
tgaggcagtg
ggacgggceee
ceacctggee
ctetegtiac
cttetttgaa
totgeocggee
cttctacaag
gggegeagge
caaggagtte
tgccctggat
dgggaacaca
catgctectg
ccecttecag
ggatggtgte

360
420
80
40
00
660
720
780

oo

900

260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2180
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
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accctocegg
cacgtgacat
getgggacag
gactctgtiy
aa

<210> 13

<211> 2574
<212> DNB
<213> Homo

<220>

catctgtcac
cecageactty
getgeaggte
ctetgtgaat

sapiens

<221> misc_feature
e ID No: 42981779CBLl

<223> Incyt

<400> 13

cggctegagy
gggegetgac
tgagceggect
tcectecage
tggtggacgg
agactgggtyg
cctatgeage
tgaacacggt
tgaagagett
actcacctta
gcotacgaagy
tectgotgea
tcaaacctte
gtgacctect
agaagtactg
acaagctogt
tyggcagtyg
agtatgtgeg
tggectogga
acazccagtyg
gecgggtget
cggagetcta
tcaatgccag
ggagocccog
tggtcagget
geaacceeea
atggctecta
tgaccageat
accaggtgea
agccagacot
ctctgotget
acttctaact
ctectagagt
tgggtoggea
ctgtttccta
tetcettect
aggagectgt
gagcttigte
toccteagga
tgaaaacaaa

tgeggtcaty
gegggegetg
ggcgggggcy
cteecgeage

cagtgatcey
gtcagaccct
tcaggatatg
azacaccety

gtgggecaga
gegetggece

tagaccacce
agceagggac
ctgaggeotg
geccatgagg

tgtactgeta
taggtgetgge

cagacaagge
cggacacaty
ggegttcect
geagcccaaa

ccoceggoage
cetgetggte

(216)

PCT/US01/20704

ccegetteot
ceccecgeceayg
geectgtget
aaaaaanaaa

cacctggeooo
gggecegttee

atcecagege
cgcteggtoge
tog

tectggacgt
cet

ggecttoety
cggtgtagty
ggtgaattac
cotggaggec
ctggcaccag
cogtgtgage
gctectetggg
tctgggetet
ggttgeceac
gctecagtte
cttectectee
getggtgaca
geccagggge
tggggccaca
gatgategtg
taccatcectg
ccagaagace
tgggetgeag
ggcccagatco
gatgaggtac
geccaatggy
cecocttocag
gtecactggeo
cecgttocag
ctggaagtte
ttegeccety
ceagececte
gggtcacgaa
cegtggegte
ctgectgetet
gagggtttgg
teceageacce
tgggegttat
agcagtcccoe
cacaaaccaa

gagctgggea
gaggctgetyg
tgoggeoact
aacctagagt
gtgeggetga
ttcecagetyg
gacctggaay
ggctectgtt
aacacctgga
cgggaaggee
taccccoggca
ctggagacca
tgtgtgetgy
tgggcagaca
gactacaagg

caagtggcca
tgteggagga
tcgagtatga
ggatgeagga
cectectgea
ggaagttcac
acctggaget
ctgeccteat
acaactacca
cectgggggga
ccatetteote
ccattggcaa
agtgggtacg
tcttcaagag
cgtteatcce

ctgggegeg
cteggeggge
ccteaccaac
atacaatgac
gctcatctac
agtcggctac
agagatggag
gctgaaagge
catcaaacce
ggccctgaac
caagctgete
geacatgetyg
ctaceccgety
ctgcgacgac
caagaacaca
caacategty
gttcaacage
gg9g9tggy:

gatgggcegg
cagctgetta
gocatcegeyg
agettgeagg
atgcactgga
tgegagagge
tcaaacccag
ctggaggaca
ttggggttee
aagaccaaga
cctggecaga
cgtgtecatea
gtteccoggea
ttctacatcoe
geectgtgga
gccaaccgee
ggcacgtata
age:

gagcagatcc
tactgggeca
geectagtgy
tteocggogga
aatgacttce
gagaatgcta
geeotgogte
aggatccotga
tggagcacct
gegectgtea
ctgacccteg
ctdggggett
cctgatyggy
tettetgeee
cteaacctea
gaaggtocty
tteteccage
ctteggetgy
tegteteect
agtttoctgge

ccggcatgot
getacaacat
ccecagtatgg
accagteact
tccatgacee
teteegoeey
agcgcetoeca
gectgetgge
cgeccttcag
aggttteaty
teagggteac
cgttctotga
cteagaacty
tgccctaaat
tteecaccte
gggcagactc
tgcattccca
cattgetoet
ttctgggcag
catctgtgge

21/27

ggtygtgget
accgteotto
ggactggttt
ggtacaagac
tetgteactg
cteocgaccte
tgggggtate
ggccageggt
cggectgoty
ggactgaaght
cceegtecca
tetggggtet
accccctete
ctoocactet
tggagcecct
tggggcetece
cgggtggece
cccagetotg
cttecttgag
tggagogttc

gacaagacct
gagactgtgt
tettatgacy
atggactcca
tgcaaagect
aacceggeca
gatgtgaagy
ceccacgtggy
cacatgggce
tetgtcecty
aggccacedy
gagteatcte
tecccccgagy
ctgtttetgt
tectegtget
atggggtgga
tggagotggt
gecectetge
gacagaaact
tgaatgtect

3720
3780
3840
3900
3902
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ctetecatgt
a

(217)

PCT/US01/20704

caggcagagg gtcagcccee atgettetge ctcaggecee accccaccec 2460
t ¢ gccctgatgg aggaaccaga 2520

tg t

c

cegeagygcty

<210> 14

<211> 2878
<212> DNA
<213> Homo

<220>

tgccaccatt aaacaagage ggctgtyaaa assasaaaaa aagg

saplens

<221> misc_feature

<223> Incyte ID No:

<400> 14

gtyaaagagy
ccttgtetgg
agttactgga
agcgagatga
tactggagat
gtgceecggty
gtaatcacct
aggtgtocge
aagtgaatog
aacctgcagt
gtgacatcty
ttgaagtgec
atagetteac
totttccaga
ctggaggtea
gaaazaatcct
tggtacatga
atatggaaga
agctagccag
gecatctacag
coctgaagta
tggectatge
ctgacaagte
tatatgatga
agttcteagt
tecagatgga
agatcagtge
tgaaatacat
Jggaaggady
caggagggac
gtaaacgtaa
teotacaatygg
acegggagec
ggatcagtaa
ggcagaagat
caatggccaa
gegagggcag
tgtgtgtaty
tgtattttet
aagcagtctc
cagagtccat
acaacttitt

cgtgthgtet
ttgttttgaa
cctttetttt
agaggteegy
aaaaaggaaa
ccaggagagc
ggtgtgtegg
caaggaaata
ctttgettac
gagtaaaaga
gecaggaaga
aaagctgaaa
agctgacteg
atggaagaag
aaatgtggta
caggecttca
aagtgget

4728247CB1

agtttcaaag
gaaagaagag
ctgtctgagg

gagaggagag
tagaagaaaa
aggaaaagga

t

aaggcaactc
agttgagtaa
tttgattcte
£

ta

tggtagetet
atcatgtcgg
agtgttctac

aa

tg
ggggccaaga
ctgggcegtt
gactgcogca
gagttgaaga
cgcacaggta
gagacagtgy
aagatcatte
agtggaaaga
gatagcacct
atgtctgete
tttgtggatg
gagtacacta
ti

ggggcageca
tgagtcccaa
tacaggaaag
aagcaactgg
gtgagataat
gacagtoect
aggageggea
gtgcattgga
ccaggagaga
ccaaatetea
agggtgagat
aatctgtgat

ggaagaagasa
@aagcageaty
tgaagetggt
tgagcagcaa
tgatgaaged
ccgccaagga
gacgetgagy
ttggeatecat
ttoctggaag
tgagteccey
ccecagectee
agagctocag
ttecagacage
aactcctgtg
tgtgaggcty
cetggecage
tggagaagty
gcgacagtac
geagaagetyg
gtcagaggaa
tgtgtatgtyg
gcaaatctca
aagaataagc
tetttettat
atotteotgte

gaagaagaca
caaagtggct
gatttcggga
acccagagte
aagaagcget
aaaagaaaaa
tatgagatce
ggtegttitg
cttgataaga
actggettge
aaaaccocty
gtgtggatca
tttgtcaagy
atgaagaaga
gaagatctac
aatgacttee
gtggactgga
ccagggtett
ggtttatgag
gtgaagaaat.
tgtgtgtoty
ttatgctgge
atttetttaa
gtctttataa
ttgctatcat

tc
ttgaccacct
ccteocatgag
acatctttgt
tggttgteca
ctaacccata
ccagecatcaa
cagaatctct
gcagaaacac
aactggatea
catcacacaa
ttggagotoa
aagaagccaa
gatacctoct
ccetgaatec
agecatatgtyg
tgggaggggt
tggactcgac
gggcagaagg
tocatghact
caagagcaaa
totgtgtgtg
tagagtgatg
aatgtittcty
ggttcactta
tgttectact

22727

acactacagt
aaccaatact
caatggtacc
ggactggttt
caggatgtec
cctteatcag
gaaggagcec
agctgagagt
ctetetgygat
agtagaaaag
gatatttaag
agatcttege
egtcccagge
agtgaagtta
tacgatcgge
gactggecagy
tgtgaaggag
tgtgaagact
gegggacact
cetggeccag
tttecttgga
ttgecteect
aggcgagtty
ccggaaaaay
gaacttgacy
teeccatgagg
tecactacaac
cctggaactg
caggetgygt
tggggaagaa
gactctgeag
cttetgoagy
gatttataat
totgtgtgty
cagacttgtt
tgtataatct
acttaaaaac
teectaggaa

gateggacct
tgteggggtt
tggaggtgca
tatgaccaga
ctgegecaca
acacagatgyg
agtgtgctat
gagagtctgyg
aaatctggee
gaaactcage
aagaacacea
ccagaagatg
ctcaatgtgg
catcgocaga
agcatgatga
attgeetttt
tgcoatcage
taccttetyge
gttaatccac
aggaccctge
gaggoagaga
ttacatggaa
gtogtttcat
agtaaaggty
gctgocaaag
aacaaggcca
catacatttg
actgtgtggg
gttggecactg
gtgagectgt
ctecgttect
toeageoctyg
ttaatgtgta
tgtacaaaca
cttcrtttta
agtttatttt
agcttttaaa
gecctggeta

2574

60
120
180
240
300
360
420
480
540
&00
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
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cectttegeat
gacaggaaty
tttaacttat
agtttttaag
attcccaage
ggagetgett

<210> 15

<211> 5628
<212> DNA
<213> Homa

<220>

taggaccagt
ttggogagag
tttotaccty
cagtttcocac
tttttecagt
ttgaaaagcea

saplens

<221> misc_feature

<223> Incyte ID No:

<400> 15

atggccaagg
ceggeggegy
gaggcggage
ctgcgtgagy
gaggcacage
gcoogagatec
gcatgecaccy
cegaggaget
cgeagtgecy
agcaggegye
tcaagtacat
aagetgtgea
ccaaaccege
ccegeteget
cgcacgeeay
ggagcectcce
ctggeteceg
cccacaggaa
toctgacteo
tggecaagge
agctgeggeg
agegegegga
agaccaacct
tgtgccaagt
tggccaagga
tegoctegag
tcaacgtcag
agaggcagtt
gogeaaccty

actegeccag
cagtgctgga
gggcaggety
aggecgagey
geagecggga
ggcagcotget
ggagegcgat
ggtgaaccge
ctgtegecty
gegeatcoege
cetggegeac
ttecttggaa
ctgeccaacte
aggectggtg
cteecttgat
caaggoctee
gaggctotceyg
actcagcaaa
ctoacecoccy
gttgtggoty
tgcaggetge
gctgaccggy
ccgggeegty
ctttgeocege
caagcagatc
tcoctgeage
agacttagac
gatgcetteag

ctgggtttta
gtgagtagtt
gataaacttc
cttgctttgg
tetagatate
ctttaattay

7472255CB1

cecetiggge
gaaccagagy
gegggedgaa
ggagcggcgg
gttgcggoag
gegetggaac
ggcgtggtyge
ggccactgta
caggaagtgt
tatctgcagg
ttcogeggge
gaaccgotge
ggatctetag
tectetgegt
tgcttcgeac
aaatccgagg
ccgccaccat
cegeggdgag
ggectgggee
ctggegegee
ccctaccagg
ctegogegge
agcgcegecta
cagcgageta
gaagagctge
gacctgeata
cgectgcage
cagggcaacy

aggctetggy
ccttectett
tggaacttgy
tectaatgett
tttactagac
ataatgtatt

gcgtegecca
cgggagetgg
cggeggeget
cagctggetg
ctgcaagagg
ggaggccgag
gocaageeag
gccgeceggg
tggegeaget
cggegetgga
acceggettt
cecagacctc
acagcctgag

gctecagete.

ctgegtgtte
agceggeccte
cgecactece
gagaaggetc
accacgaget
getgttatac
cagacgagaa
goectagetga
tacccggega
gggacctgte
ggcaggagty
ctggaagggg
gcgagtceca
gtggegettg

t ct

gty

aagcaggght
tctectetee
cttttasatt
ttectttgaaa
ctttggggga
ttgactaaat

agaageogyg
agaagctacy
tegetgeceg
accatctgeg
agatgeageg
cageggeage
ggagetgeag
gacgtecgag
tcgectggeag
ggtggagege
gtogggatca
cageggetet
tgctgaagte
cocagacggc
ccgetegett
cteaccagac
gecgecacaa
tgagagecag
gataaagctyg
cctgcaagag
ggtgaagegg
cegegeccge
gagtigegec
ggagcaggeg
ceacctectyg
cggecectge
gcgggaagty
gccegaggeg
ggagegegag

ggcggegcga
aggocgagac
ggcggetgea
geggecacct
tgctgcagea
aggcecctgty
gteacoctee
geagaaggcec
acatacagga
ceagtgteee

gtg

acagctgeag
ggccaagace
gggecgegey
ggeggegege
tgacctecat
tgaacagcoo
caagttcecac
gaaaagggaa
ccaagtttca

g
geggegetge
gactgggtge
tgtcaagage
gggcaggaca
ccttectgga
tgggagacca
geacggectg
gecteocteg
gagacagtce

agg

teaaaaacgc
ggaaggtgga
gcgatgecte
ggcagcagea
aggagataca
gtcaaatgee
aagactacgc
aggagagecc
ctgccageoa

23/27

gg
ctggotggeg
ggctgagaat
cggettgate
gctgcaacge
ggcgctccag
ggagtcccaa
agtgtcacag
agttgcecctt
acctetgtec

(218)

PCT/US01/20704

ggttagtaaa
aatttatget
taacttttet
tgctaacaga
ctottataat
cacgagga

ctgctccage
ggcggagety
gagagegecag
ctecaagtygg
ggaacgegag
tgeagcagat
cgecagetgyg
gtttocgegg
actgacggeg
cagetettee
ccggacacae
tgecacgcoce
ggtgtgeget
ctgctcteea
gacageacce
acctecacee
ccaccgtcag
ccctgegaag
aactggctge
gagaacaagc
ctecaaggtaa
gagctgcagy
ggcctggage
agegegecge
caggcgegty
acccagtgge
ctgegectge
ggeggocaga
ctggaccage
cgtggcgagy
gaggagaatg
agcgaagtyge
gcecgaacage
gacccgeaga
tgteggecty
gttaaaggta
cocaacagag
ggggagtcag
aagasaacca

2580
2640
2700
2760
2820
28782

120
180

IS
-~
=3

300
360
420
480

600
660
720
780
840

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2320
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geteecagte aaactcctec
ctotggacag ggacacagee
cocetggaaat ggggggeteg
agtataacta caacccattt
cagetgggga ctacatatat
agcttgacga tggccggegg
gctacatece aggetgecty
cggggcagga tgaagetotyg
tggacagagg getgtgecag
tectggatac caagacggaa
gectetecayg accectitcty
acctgcagaa tgtcacagec
acccccatgt ggtatatctt
gctacacctt ccagggectyg
tyccatyggga cttgctgeayg
cactcttgge aggacctoce
caggtgtect ‘ggtggtcoage
gagtccaggt caccggttat
atgccactge tgggagcacca
agaaggtcte agtgagaacc
agatccecga ggacttetteo
cttgtggega cccatccacce
tggetectee gagtgcecaag
ceaagticct geatte

tctgaggggt cgatgtggge
agtgaggtogy atgacctgga
geggetecty ctgeccccaa
gaggggceca atgatcacce
atcttegggg acatggatga
gggctggtge cctceaactt
cetgecaaat ceectgatet
gaggaagaca gcti‘.nttatc
atggtcaggy tgggetccaa
gecetgecage tgggcettget
gggaccaaag goggtgetocg
acatcagcea acatcacctyg
gatgaccgag agcatgecct
tgccecggea cgeactaceg
gtgtattuggo gaactatgte
tacccaccge tggatgtget
togetecctg tgaccattga
getgtgtaty cagatggget
gtattggaat tctccecaget
atgteactet gtggtgagte
atgtgtcacc gatggccaga
tacagagtea ccttcccegt
gcocageecce acaaccetgg
ttt e

tyggetcaga aggagaatght
aggectggga gggetgtaga
cacctteagt cagtgaccag
gcaaaagccee tgetecagga
cgtgtcagga aaaggetgec
tecacacctoc ccagctggge
aggaggagea ggaggcacty
gggagcctga gecccacage
tecatgages cagcetoggea
ggggtggece ccaacagetg
tectetgatta caaccecctg
tettecagaa aaggcagttyg
teagecgagtg caacaggcaa
tggggacaga geagactgat
tggcecacct cgaggacttt
aggggaactce caagagacto
atgatcctgy ggatgggoam
gagacgtyggt catggtttac
geggecacayg gggectggtt
gagcaagcat ccttgeccag
caagcegttea gacccteaca
agtgecacty tgttaaactg
ggacttaage ctgagtiatt
gaagecattt caaagttget
ggccaatgtg tgttttetet
ctcaagaaaa gtctacatct
gagggtgate tggctgegac
ctggctgact aggegggtat
getgtgtget caatggaaga
agagtataag agtagctgcg
tttttectgte ctatgtecaa

cegagttcag gggetggeag
aaggacctgc tctttcagaa
cctggagaga aggaaaattg
tteatccate tacgeaccga
cttgagaggg tactteggea
gecagecaac agtatgeatco
tgcttggate totggggcac
aggcaaggac aagctctggg
ctgtgtecag ctecatecege
gggacggggy ccaacactcc
gtgatgtcty ccaacctcaa
ctaagagtgt ggggctetea
gtgggcaata tccoegggeg
aggagotage gtteteeggac
caggggctea ccatecccea
ccactgtgga ctccaaagat
atgagggocc aggggaagay
gggcocatyy atgaccaady
cetgeceace tgetggatea
gtagtggect ctggetgete
ceageaccee tecteaccac
atggtagtec ttaagegtec
tgcaaasagea aacacaacaa
gataactatg gcaggtatac
gggaggttaa gottatetgt
tazaaaagaa aaagcaatct
atgtgtecacc ccattgatca
cecettecte ccteaccact
ggatgaccat cccegataga
ctceectget agaaccteca
ccocteatta aaatgticat

24727

caccgtgeag
gectgacage
gctcaagatc
tgagggtgag
ggatggettc
cgtggagcag
tagcecccagt
tgggaaagee
gacagaagta
geagageaty
tatggetcee
ggtetacage
gaccceaged
ggtgcegggta
cteccacegte
ggtggagege
cteagetgyg
taaggtttgt
acaggtgccee
cotggattea
gactocacca
ctgeceecag
aagctgegag
gcaatcccea
ccaageccag
gagtcecccag
ctaccageac
gtgtgggcce
aaagcaagat
tgactitceat
agagaggcga
ggtcaagaga
caaagtcate
agecagggtc
ggctgeagag
ggacacceat
cctagtgget
ccaagggeac
gggttecctee
catgatagca
caggctggeg
attctattat
catgtcccte
acaccetgee
cataagtagc
cctaggetet
gccaaccect
ggagaagege
cocattgeett
gagtgttatt
tcagggttga
ccatgtgegt
ggacgatcgy
aacgagetct
agaaaaaa

(219)

PCT/US01/20704

tocteoccota
gtgtecoctog
tteatggete
ctgeooctea
tatgagggyd
atteccggaca
caactcecag
cagggaatgg
goaacagaga
gggaagcagy
atgcagctac
agccaccgeo
ggcgtgaget
gaggtgegge
accttogaca
catgectege
toctccaaty
gaggtegeeg
cteacgtgge
gtgcetgote
tttagctaca
aagctgtcac
gagccccagg
gtgteccaace
gagcttgeoag
aaccacaggc
atgggeacea
aggaaagaac
gcccaagggt
aacgttttga
gaggagagga
gggtgccage
aagatgecea
tttgtggeee
gaggagetgg
gatttotace
gagatggagg
ctgccttetg
cktggtgetee
gctetggact
ctgagggeag
ggagagtigy
catggacact
agaggagaag
atgtgeteca
gaaagtagca
gagagtctga
cttbtictgt
gtacgaaagt
tttgggatgt
tteggotgat
cectecagaa
tettcagtea
cagaatgtta

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
2440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5628
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<210> 16

<211> 1482
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 16

tgggagacag
cggteectac
cegecagtga
atcaccgtgt
cecgacttty
gaagagatce
tcetacggee
cgggctecag
gggacgtcea
cageggtceac
ccegecctga
cgoaacccte
lctgatggagc
geegacccac
attgaagaaa
atgetctaca
geccagatga
gaccgacggt
catctagetc
gatcaaccca
gatttgaaga

cecceagaca
ctaccaagtc
geegeccaty
actgegtgeg
agcteegaaa
agatcatcca
tcaaagatgg
ggcatgecce
gctecegteo
agggettgge
tccgéagcat
ccttggegga

7476740CB1

gatgagtgtc
ctgaggagca
ccetotgeta
gagggaccte
ctteaaggte
catggagoga
cgatatcgty
gaaccageet
acagcaccet
gtcaggagag
getgeteteo
agecctgete
a tg

gcgectetet
geggcaccaa
geecggeecy
teegaggtea
ctetgcgaag
ctecteateg
gttttactge
cgtgtagact
ggacagcage
aaggtogocy
aacccccacy
ageggaagee

tggatcggga
acatgaatat
ttaactgcaa
ccattatgag
gggctgggot
agattcaaat
tggatatget
aaaatgtget
tgceottaty

agcteaggee
agcgatagaa
agtgaatggy
ccaggettgt
tgctaaagga
tgaaggtgat
tetaggecta
ggteategge
ctctaggaty

gaaattacac
tgttaccace
atgtaateat

<210> 17

<211> 2511
<212> DNA
<213> Homo

<220>

attcagtcat
ttgagggage
taaaaaacat

sapiens

<221> misc_feature

<323> Incyte ID No:

<400> 17

gatgtgactg
cteattacce
ggctgeegee
cagacggeoa
gteteggace
aatgaccgaa
teggteateg
aagttgtget
cgcaaagace
ctggeggety

ttaagetgag
ggcgegtggy
cgeecgacgee
coatgtcoagy
tetgtgegeg
tecgaggeta
tgacattcty
ggatgecctg
taggcoctgg
goctgggtag

ggattcagga
cteaggtece
cagtaacaac

7473774CB1

ctttttetec
aacgggtcca
teggetyeca
agactacgay
gotececgagat
teocecggggt
togeattgte
gcgggacaag
tgtegggetg
ccatcctoty

aga
aaaatagaay
gaggcccecg
catootttga
gacgagegat
gtgggcacac
ttcttacagt
gatatgctac
accactggea
gtaagtggge
cgaaaagage
cggcaattat
tanaaaaaaa

cggectcage
cageoccotiy
cccaggacac
gatgacctet
getgacacca
ccagatgcag
cttetgggty
ggaggctcgg
geaggectgy
ctgggeggee

25727

gagaggtgaa
cgacgcagge
ceocgggecee
ccttetetet
cggagtccag
aggaccactyg
agaaggacaa
teagtggeat
agcagageac
gectgeaagg
atctgbecot
ttgagacctt
agaggctteg
aggaaatccg
agagttttog
aggettttgt
gtaacatcat
agagaattat
gecteottteto
ggagacatca
cgcagactta
aagatgagtce
attaaagcac
aagttaagag
aa

ccctagatca
tcegocctag
ggcagagata
gecggeggge
acgacaggtg
acatctocgt
tetatetett
cagtgggedg
taggcggagy
cacaccacca

(220)

PCT/US01/20704

tgageccgga
cegeccoage
cgecatgety
ccaggteage
agtcccegte
ttecectggge
tgtgggacct
tgcggtgect
acccgetgeo
tetgggcage
getoaaggaa
ttcteaggtyg
tetetacaca
goagcaaaac
acaagtgacg
tgactcggge
gaggetggtyg
tggeegtgtt
catacttgag
atgttecate
ttttettect
ttcggacaag
gttataaata
cttactggea

gacattetet
aacccccatg
agcdeaggac
actcatcctg
ceaggagttc
gagcatgety
cgtgtectyg
tggceccctyg
cgggcaccac
tgcccatgec

780

900

260

1020
1080
1140
1200
1260
1320
1380
1440
1482
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geccaccate
cectgagecct
getggggtea
gggttgetee
gtcacaagoe
actctgacct
ctgectggay
gggactggee
ggggcaccct
gtggtgagga
cectacgtea
aggaagacce
ctggcccaac
ctecateggee
cegetetgga
ttctcactet
aacctcaaag
agogagggge
acctataaty
agcatcgeeg
gtgggeccey
cececgeaage

a

cacectttge
cctacttgga
aaccgageca
tgctgeecee
tggcacecac
cecagocgga
gogaggaaaa
ctggtggecy
gtggeegtat
tectgeagge
agatctacct
tgaacccogt
gcaaactgca
aggtggtgct

tgagetgetg
catggactcg
aacatccect
cagtggtggg
taccaggtac
ceccageagt
agceaaacte
geggageggt
cagettegee
cctggacctc
gctgectgac
cttcaatgag
cttcagegte
ggacaaccte

gagecaggca
tatccagagg
gagctgeect
ggcttgecea
ceageoctge
gaggagegce
attgggcaga
gggggecccag
ctgeggtace
cctgecaagg
cgcaagaaaa
acgtttecaat
tatgacttig
ctggagetgy

tog

cgt
getacctece
cgatggacct
gacgtetgaa
aggcgetggt
tggtggacta
acgctgecga
ccgtggagca
1 ct

=]
cacggecggy
cactggettc
gaagcggaaa
gttegacgtg
cgactgeatc
cccgcacgge
ctggcatcag

atc

cecgggateg
teteettgaa
taaccctgga
teattcagee
ccatgeatgt
tgtttgtceca
cetetetgte
gegteotggee

gaccaggcte
gocataacgt
agcgagagga
tecackgtgt
ctgggggace
agactcagtg
ctttecagaca
ggtcccccea

ceteaggace
ccgagetget
tgagaggagy
ctgtetttte
cectgecceee
toccgacect
cacacacacc
ctgctgetge

cgeeteaceg
teagaccect
acctccatea
goocoecgaga
gggcacaacy
cgcgagcact
ctagtggagg
gagaactcceg
ccatecttte
ggtgegggge
ceggcccage
ttecctggog
aaaaccctet
tgttetegec
tgtgtecace
tateaacgee

gectagagag
ctgeagcage
ctgagggggy
gtgcceagte
ccegaccoot
cacctgccet
ttaagocaga
getctggaga
tectatggete
actccadcgd
agtttcagac
tcteggtygec
accgeticte
ccgagcagoe
cagatcttgg
tgaccatcat
acgtgaagge
agaagaacac
gegtggagaa
aggtgatcgg
gggcagagat
aaaagactyt
agtgaggogt
ctgecoggac
agceetgyee
tocttettte
cteeeccteg
gtctgtetet
gtgaatgtea
cettetgtic
agaataaaca

gteteacteoc

<210> 18

<211> 1680
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 18

cctacctete
agcatettaa
gcetggatace
gagggtteee
acatggetga
teateggggce
gccaccagea
aaggcatcag
gagacazaga
aggctggect
accaattacc
ccectggyga
cccteacett

atcaggacca
gagctgageg
tteoccectte
agagctgtet
gatcaccaat
ctetgtgetg
ggcagagaag
catataccea
tggtectggg
gotaageoga
catcaaaaty
gagcaaaacc
ctcagtggac

7946329CBL

gtctgactge
cagctgacaa
cetgacctay
taccattgea
atccgaccta
gtggtgtaty
aagcacaaga
gagaccctoa
agggaaggty
gacaaagatc
gactatgggg
acctctecat
tataacttec

acctgcateo
ctaggggeey
agcteotacay
aamacgttat
getttgatgt
teteggtgac
aceccaccata
geaacaagaa
gacgtaggaa
ccagggggec
aagaactaag
catctecaga
cgaaaaaagc

26/27

ttagotcaga
gaccgtcegea
ctgetgecto
agcaacagec
gtcaceggty
cgtetttgte
caagtttatt
gaaaatcate
cctgttggta
tagetctgga
gagcectatt
ggaggatgte
cctogtggtg

(221)

PCT/US01/20704

ttetgacace
agecagtggee
agcaggetet
acatcagcag
cacccageag
geccttaceo
gctgtaccay
ggeaggeaca
ggaccagetyg
cttcteagac
caaggtgcac
cctggocgag
goggcacgac
cectgaccge
dgageteaac
caaagcctet
ctecetgate
gectgaaccee
cgtggggetc
cgtgtgccgt
gotggocaat
gaccagette
ctggectagg
cgtgaattca
ctaggcttec
aggatggagy
aggegagygy
gtetetttge
atgggccaat
gocacaccet
cactetgtgg
a

geatcccogg
ggaggegtec
ggtactgace
tctgattacg
gtggocggce
tagtcatget
cacatgctea
aaagtgcgga
gacgcageay
tetigtatag
acaagcctga
atgctaggat
acaatccagg

660

720

780

340

9200

260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1s00
1860
1920
1280
2040
2100
2160
2220
2280
2340
2400
2460
2511

JP 2004-528002 A 2004.9.16



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

WO 02/02610

aggcccacgy
tgaccatecct
accctgtgtt
tggtgetgea
aggteatggt
acatcatcaa
catatcagec
agatggatat
gaaagcgeat
atgaatctti
tegttatega
cacé.cagtgt
agcctgtgge
ceceggggge
caaacctcat

getgecagtg
tecctgacaaa
tgacgagace
ctteoctigte
gccactggea
aaggaatatc
tgtggcacag
caccggtote
tgccaagaag
catctacgac
cttegatege
cacagccagt
caagtggcac
caagctgggy
tttagttgta

atggatgacc
cggcateggy
ttcaccttet
cteagetttg
ggggtggacc
cagaagtgca
agaatgacag
teaggtaate
aaaacccaty
atceccactyg
accaccaaga
gogtgetgaac
agtctgageg
agggatgtgg
gaagaaaatt

abacccagyy
tgaagaccag
atggcatece
accgettete
coagcacagyg
teagcagagg
tggtggteot
cttatgtcaa
tgaagaagty
acctectgee
atgaggtggt
actggagaga
agtactaatc
aggggaaaaa
tettacaaaa

27727

atctgacece
agtgctgegy
ctacagccag
tegggatgat
caaggtacaa
ggagcectecag
caaagccaga
ggtgaacgte
cactttgaac
tgatatcage
ggggaggcty
ggtctgegag
ctgttettet
gatgacagag
caaattccac
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tacatcaaaa
aagaccctgy
ctgeaggace
gteattggey
ctgaccaggy
gtgtetotgt
cacttgecga
tactacggca
cecatettca
atcgagttec
atcctggggy
ageccecgea
ctoctetaat
aagtggacte
aaagaacaca
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INTERNATIONAL SEARCH REPORT F‘ml Application No

PCT/US 01720704
S o510 cozki4/47  CO7KI6/18 C1201/68

GO1N33/577  GOIN33/68 A61K38/17 AO1K67/027

According lo ional Patant ification (IPC) or to both ification and IPC

B. FIELDS SEARCHED

‘Minimum documentation seasched (diassification syster follawed by classification symbals)
1 AOLK

PC 7 Cl2N CO7K Cl2Q GOIN A61K

Documentation searched other than minimum ion to the extent that such d are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

WPI Data, PAJ, CAB Data, SEQUENCE SEARCH, BIOSIS, EPO-Internal, GENSEQ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ® | Citation of document, with indication, where appropriate, of the refevant passages Refevant to claim No.

P.X WO 00 56767 A (HUMAN GENOME SCIENCES INC 11-15
;ROSEN CRAIG A (US); RUBEN STEVEN M (US))
28 September 2000 (2000-09-28)

SEQ ID No. 39;

claims 1-23

P,X -& DATABASE GENSEQ SEQUENCE DATABASE 11-15
[Online]

Hinxton, UK; 2 February 2001 (2001-02-02)
HUMAN GENOME SCI INC: "Human secreted
protein sequence #39"

XP002193348
Genseq Sequence Accession no. AAC59662;
abstract
-/--
- Further documents are fisted in the continuation of ox G. . Patent family members are listed in annex.

* Special categories of cited documents

“T later document published afier the international filing date
or pricrity date and not in confiict with the application but

“A" document defining the general stata af the art whichis not L n
o e Shncanch cited i understand the princile o theory undarlying tha
"E" earlier document but published on or after the international "5 document of partcular relavance; the claimed invention
filing date: cannot be considered navel or cannot ba considered to
L document which may throw doubts on oy aimis)or involve an inventive step when the ocument s taken atone
which [s cited to estabish the publication dato of another "¥" document of particutar relevance; the claimed invention
citation or other special reason {as specified) § cannot be considered to invalve an inventive step when the
0" document referring to an oral disclosure, use. exhibition or document is combined with one or more other such dacu-
f means ments, such combinatian being obvious to a person skilled
*P* document published prior to the international filing date but , inthear.
later than the priority date claimed &" document member of the same patent family
Date of the actual completion of the international search Date of maiing of the internatianal search feport
18 March 2002 21 06 2002
Name and mailing address of the ISA Authorized officer
Europoan Patent Offics, P.B. 5818 Patentlaan 2
N-228OWVRISWK
Tel. (+31-70) 340-2040, Tx. eponl,
Fax: (+31-70) 340-3016 HORNIG H.

Form PGT/ISAZ210 (second sheel) [uly 1992)
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PCT/US 01720704

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Gitation of document, wilh indication, where appropriate, of the relevant passages

Relevant to claim No.

P.X EP 1 033 401 A (GENSET SA)

6 September 2060 (2000-09-06)

SEQ ID No. 23886;

claims 1-60

P,X -& DATABASE GENSEQ DATABASE [Online]
NCBI, US; 6 October 2000 (2000-10-06)
GENSET: "Human secreted proteins 5' EST ,
SEQ 1D No: 23886"

XP002193416

GENSEQ Sequence Accession no. AAC19811;
abstract

X DATABASE EMBL SEQUENCE DATABASE [Online]
Hinxton, UK; 18 June 2000 (2000-06-18)
R.H. WATERSTON: “Homo sapiens chromosome 2
xlone RP11-803F15"

XPDO2193349

EMBL SEquence Accession no. AC073149;
abstract

X DATABASE EMBL SEQUENCE DATABASE [Online]
Hinxton, UK;

23 September 1999 (1999-09-23)

J.E. SULSTON AND R. WATERSON: "Homo
sapiens BAC clone RP11-395N3 from 2,
complete sequence"

XP002193417
EMBL Sequence Accession no. AC010735;
abstract

A WO 00 12703 A (INCYTE PHARMA INC

;PATTERSON CHANDRA (US); CORLEY NEIL C

_.(US); YUE) 9 March 2000 (2000-83-89)
the whole document

A WO 99 16875 A (UNIV YALE ;MORROW JON S

(US); DEVARAJAN PRASAD (US))

8 April 1999 (1999-04-08)

the whole document

A WO 98 37094 A (GENETICS INST)

27 August 1998 (1998-08-27)

the whole document

A WG 93 25699 A (UNIV CALIFORNIA)

23 December 1993 (1993-12-23)

the whole document

11-15

11-15

11-15

11-15

Form PCTASAZ210 (continuation of second sheet) (July 1992)
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international application No.

INTERNATIONAL SEARCH REPORT PCT/US 01/20704

Box| Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/I1SA/210

2. [X] ctaims Nos.: (20,21,23 and 24)-partially
because they relate ta parts of the International Application that co not comply with the prescribed requirements to such
an extentthat no meaningful Intemnational Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of i ion is lacking (Ci ion of item 2 of first sheet)

This Interational Searching Authority found multiple inventions in this internationat appiication, as follows:

see additional sheet

1. [:‘ As all required additional search fees were timely paid by the applicant, this International Search Fieport covers all
searchable claims.

2. [_] As all searchabie oiaims could ba searched without effor ustiying an addionalfee, this Authorty did notinvite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Conseguently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

(45, 54) complete; (1-44) partially

Remark on Protest [} The additianal search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (1)) {July 1998)
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International Application No. PCT/US 01 /20704

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: (45,54)-complete; (1-44)-partially
An isolated polypeptide sequence of SEQ ID Nos. 1; an

isolated polynucieotide sequence of SEQ ID No. 10 encoding
said polypeptide; a cell transformed with said

polynucleotide sequence; a trangenic organsm comprising said

polynucleotide sequence; a method for producing said
polypeptide encoded by said polynuclectide sequence; an
isolated polyclonal and/or monoclonal antibody which binds
to said polypeptide sequence; a method for detecting a
target polynucleotide sequence comprising SEQ ID No. 10; a

composition comprising said polypeptide and a pharmaceutical

acceptable excipient; a method for screening a compound for
effectiveness as an agonist and/or antagonist of said
polypeptide; a method for assessing toxicity of a test
compound using said polynucleotide sequence; a diagnostic
test for a condition or disease using said antibody; a
method for detecting said polypeptide in a sample;

2. Claims: (46,55)-complete, (1-44)-partialily

Idem as invention 1 but limited to SEQ ID Nos. 2 and 11;

3. Claims: (47,56)-complete, (1-44)-partially

Idem as invention one but limited to SEQ ID Nos. 3 and 12;

4. Claims: (48,57)-complete, (1-44)-partially
Idem as invention 1 but limited to SEQ ID Nos. 4 and 13;

5. Claims: (49,58)-complete, (1-44)-partially
Idem as invention 1 but limited to SEQ ID Nos. 5 and 14;

6. Claims: (50,59)-complete, (1-44)-partially
Idem as invention 1 but limited to SEQ ID Nos. 6 and 15;

7. Claims: (51,60)-complete, (1-44)-partially
Idem as invention 1 but limited to SEQ ID Nos. 7 and 16;

8. Claims: (52,61)-complete, (1-44)-partially

page 1 of 2
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International ApplicationNo. PCT/US 01 /20704

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Idem as invention 1 but limited to SEQ ID Nos. 8 and 17;

9. Claims: (53,62)-complete, (1-44)-partially
Idem as invention 1 but limited to SEQ ID Nos. 9 and 18;
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intemational Application No. PCT/US 01 /20704

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box I.1

Although claims 18,35 and 38 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Although claim(s) 32 and 34 are directed to a diagnostic method practised
on the human/animal body, the search has been carried out and based on
the alleged effects of the compound/composition.

Continuation of Box 1.2

Claims Nos.: (20,21,23 and 24)-partially

Present claim 20, 21, 23 and 24 relate to a composition comprising an
agonist and/or antagonist and a method for treating a disease, comprising
administering to a patient in need of such treatment said agonist and/or
antagonist without giving a true technical characterization. Moreover no
such compounds are defined in the application. In consequence, the scope
of said claims is ambiguous and vague, and their subject-matter is not
sufficiently disclosed and supported (Art. 5 and 6 PCT). No search can be
carried out for such purely speculative claims whose wording is, in fact,
a mere recitation of the results to be achieved. Consequently, the search
has been carried out for those parts of the claims which appear to be
clear, supported and disclosed, namely those parts relating to
antibodies, antisense molecules, ribozymes, polypeptides and nucleic
asids, the structure which can be directly derived from SEQ ID Nos. 1 and
10.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.

JP 2004-528002 A 2004.9.16



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(230)

INTERNATIONAL SEARCH REPORT
) 1ntSiional Application No
Information on patent tamily members PCT/US 01/20704
Patent document Publication Patent farmily Publication

cited in search report member(s) /

W0 0856767 A 28-09-2000 AU 3628600 A 09-10-2000
Ep 1171457 Al 16-01-2002
WO 0856767 Al 28-9-2000

£ 1033401 A 06-09-2000 EP 1033401 A2 06-09-2000
JP 2001260182 A 02-10-2061

WO 0012703 A 09-63-2000 AU 5587799 A 21-03-2000
EP 1108919 A2 20-06-2601
W0 0012703 A2 09-3-2600

WO 9916875 A 08-04-1999 AU 1063599 A 23-04-1999
CA 2304484 Al 08-04-1993
EP 1021539 Al 26-07-2000
0P 2001518295 T 16-10-2001
WO 9916875 Al 08-04-1999

WO 9837094 A 27-08-1998 AU 6337398 A 09-09-1998
EP 0971350 A2 19-01-2000
Jp 2002514073 T 14-05-2002
WO 9837094 A2 27-08-1998

WO 9325699 A 23-12-1993 AU 4635593 A 04-01-1994
US 5688936 A 18-11-1997
WO 9325699 AL 23-12-1993

Form PCT/$A/210 (patent family annex) {July 1952)
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