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7) ABSTRACT

ASP2 polypeptides and polynucleotides and methods for
producing such polypeptides by recombinant techniques are
disclosed. Also disclosed are methods for utilizing ASP2
polypeptides and polynucleotides in the design of protocols
for the treatment of Alzheimer’s Disease, cancer, and pro-
hormone processing, among others, and diagnostic assays
for such conditions.
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ASP2

[0001] This application claims the benefit of U.K. Appli-
cation No. 9701684 .4, filed Jan. 28, 1997, which is herein
incorporated by reference in its entirety.

FIELD OF INVENTION

[0002] This invention relates to newly identified poly-
nucleotides, polypeptides encoded by them and to the use of
such polynucleotides and polypeptides, and to their produc-
tion. More particularly, the polynucleotides and polypep-
tides of the present invention relate to Aspartic Proteinase
family, hereinafter referred to as ASP2. The invention also
relates to inhibiting or activating the action of such poly-
nucleotides and polypeptides.

BACKGROUND OF THE INVENTION

[0003] There are currently five known human aspartic
proteases, namely, pepsin, gastricsin, cathespin D, cathespin
E and renin, and these have widely varying functions. Pepsin
and gastricsin are involved in nutritive processes in the
stomach, cathepsin D is involved in protein turnover in
many cell types, and renin has the highly specific function
of angiotensin production from its precursor form, angio-
tensinogen. The precise role of cathepsin E remains to be
confirmed, although its location in some epithelial cells
types has indicated a role in antigen processing. It may also
be involved in certain inflammatory conditions, such as
Helicobacter pylori infection in the stomach. This indicates
that the Aspartic Proteinase family has an established,
proven history as therapeutic targets. Clearly there is a need
for identification and characterization of further members of
Aspartic Proteinase family which can play a role in prevent-
ing, ameliorating or correcting dysfunctions or diseases,
including, but not limited to, Alzheimer’s Disease, cancer,
and prohormone processing.

SUMMARY OF THE INVENTION

[0004] In one aspect, the invention relates to ASP2
polypeptides and recombinant materials and methods for
their production. Another aspect of the invention relates to
methods for using such ASP2 polypeptides and polynucle-
otides. Such uses include the treatment of Alzheimer’s
Disease, cancer, and prohormone processing, among others.
In still another aspect, the invention relates to methods to
identify agonists and antagonists using the materials pro-
vided by the invention, and treating conditions associated
with ASP2 imbalance with the identified compounds. Yet
another aspect of the invention relates to diagnostic assays
for detecting diseases associated with inappropriate ASP2
activity or levels.

DESCRIPTION OF THE INVENTION
[0005] Definitions

[0006] The following definitions are provided to facilitate
understanding of certain terms used frequently herein.

[0007] “ASP2” refers, among others, generally to a
polypeptide having the amino acid sequence set forth in
SEQ ID NO:2 or an allelic variant thereof.

[0008] “ASP2 activity or ASP2 polypeptide activity” or
“biological activity of the ASP2 or ASP2 polypeptide” refers
to the metabolic or physiologic function of said ASP2
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including similar activities or improved activities or these
activities with decreased undesirable side-effects. Also
included are antigenic and immunogenic activities of said
ASP2.

[0009] “ASP2 gene” refers to a polynucleotide having the
nucleotide sequence set forth in SEQ ID NO:1 or allelic
variants thereof and/or their complements.

[0010] “Antibodies” as used herein includes polyclonal
and monoclonal antibodies, chimeric, single chain, and
humanized antibodies, as well as Fab fragments, including
the products of an Fab or other immunoglobulin expression
library.

[0011] “Isolated” means altered “by the hand of man”
from the natural state. If an “isolated” composition or
substance occurs in nature, it has been changed or removed
from its original environment, or both. For example, a
polynucleotide or a polypeptide naturally present in a living
animal is not “isolated,” but the same polynucleotide or
polypeptide separated from the coexisting materials of its
natural state is “isolated”, as the term is employed herein.

[0012] “Polynucleotide” generally refers to any polyribo-
nucleotide or polydeoxribonucleotide, which may be
unmodified RNA or DNA or modified RNA or DNA.
“Polynucleotides” include, without limitation single- and
double-stranded DNA, DNA that is a mixture of single- and
double-stranded regions, single- and double-stranded RNA,
and RNA that is mixture of single- and double-stranded
regions, hybrid molecules comprising DNA and RNA that
may be single-stranded or, more typically, double-stranded
or a mixture of single- and double-stranded regions. In
addition, “polynucleotide” refers to triple-stranded regions
comprising RNA or DNA or both RNA and DNA. The term
polynucleotide also includes DNAs or RNAs containing one
or more modified bases and DNAs or RNAs with backbones
modified for stability or for other reasons. “Modified” bases
include, for example, tritylated bases and unusual bases such
as inosine. A variety of modifications has been made to DNA
and RNA; thus, “polynucleotide” embraces chemically,
enzymatically or metabolically modified forms of poly-
nucleotides as typically found in nature, as well as the
chemical forms of DNA and RNA characteristic of viruses
and cells. “Polynucleotide” also embraces relatively short
polynucleotides, often referred to as oligonucleotides.

[0013] “Polypeptide” refers to any peptide or protein
comprising two or more amino acids joined to each other by
peptide bonds or modified peptide bonds, i.e., peptide isos-
teres. “Polypeptide™ refers to both short chains, commonly
referred to as peptides, oligopeptides or oligomers, and to
longer chains, generally referred to as proteins. Polypeptides
may contain amino acids other than the 20 gene-encoded
amino acids. “Polypeptides” include amino acid sequences
modified either by natural processes, such as posttransla-
tional processing, or by chemical modification techniques
which are well known in the art. Such modifications are well
described in basic texts and in more detailed monographs, as
well as in a voluminous research literature. Modifications
can occur anywhere in a polypeptide, including the peptide
backbone, the amino acid side-chains and the amino or
carboxyl termini. It will be appreciated that the same type of
modification may be present in the same or varying degrees
at several sites in a given polypeptide. Also, a given
polypeptide may contain many types of modifications.
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Polypeptides may be branched as a result of ubiquitination,
and they may be cyclic, with or without branching. Cyclic,
branched and branched cyclic polypeptides may result from
posttranslation natural processes or may be made by syn-
thetic methods. Modifications include acetylation, acylation,
ADP-ribosylation, amidation, covalent attachment of flavin,
covalent attachment of a heme moiety, covalent attachment
of a nucleotide or nucleotide derivative, covalent attachment
of a lipid or lipid derivative, covalent attachment of phos-
photidylinositol, cross-linking, cyclization, disulfide bond
formation, demethylation, formation of covalent cross-links,
formation of cystine, formation of pyroglutamate, formyla-
tion, gamma-carboxylation, glycosylation, GPI anchor for-
mation, hydroxylation, iodination, methylation, myristoyla-
tion, oxidation, proteolytic processing, phosphorylation,
prenylation, racemization, selenoylation, sulfation, transfer-
RNA mediated addition of amino acids to proteins such as
arginylation, and ubiquitination. See, for instance, PRO-
TEINS—STRUCTURE AND MOLECULAR PROPER-
TIES, 2nd Ed., T. E. Creighton, W. H. Freeman and Com-
pany, New York, 1993 and Wold, F., Posttranslational
Protein Modifications: Perspectives and Prospects, pgs. 1-12
in POSTTRANSLATIONAL COVALENT MODIFICA-
TION OF PROTEINS, B. C. Johnson, Ed., Academic Press,
New York, 1983; Seifter et al., “Analysis for protein modi-
fications and nonprotein cofactors”, Meth Enzymol (1990)
182:626-646 and Rattan et al., “Protein Synthesis: Posttrans-
lational Modifications and Aging”, Ann NY Acad Sci (1992)
663:48-62.

[0014] “Variant” as the term is used herein, is a polynucle-
otide or polypeptide that differs from a reference polynucle-
otide or polypeptide respectively, but retains essential prop-
erties. A typical variant of a polynucleotide differs in
nucleotide sequence from another, reference polynucleotide.
Changes in the nucleotide sequence of the variant may or
may not alter the amino acid sequence of a polypeptide
encoded by the reference polynucleotide. Nucleotide
changes may result in amino acid substitutions, additions,
deletions, fusions and truncations in the polypeptide
encoded by the reference sequence, as discussed below. A
typical variant of a polypeptide differs in amino acid
sequence from another, reference polypeptide. Generally,
differences are limited so that the sequences of the reference
polypeptide and the variant are closely similar overall and,
in many regions, identical. A variant and reference polypep-
tide may differ in amino acid sequence by one or more
substitutions, additions, deletions in any combination. A
substituted or inserted amino acid residue may or may not be
one encoded by the genetic code. A variant of a polynucle-
otide or polypeptide may be a naturally occurring such as an
allelic variant, or it may be a variant that is not known to
occur naturally. Non-naturally occurring variants of poly-
nucleotides and polypeptides may be made by mutagenesis
techniques or by direct synthesis.

[0015] “Identity,” as known in the art, is a relationship
between two or more polypeptide sequences or two or more
polynucleotide sequences, as determined by comparing the
sequences. In the art, “identity” also means the degree of
sequence relatedness between polypeptide or polynucleotide
sequences, as the case may be, as determined by the match
between strings of such sequences. “Identity” and “similar-
ity” can be readily calculated by known methods, including
but not limited to those described in (Computational
Molecular Biology, Lesk, A. M., ed., Oxford University
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Press, New York, 1988; Biocomputing: Informatics and
Genome Projects, Smith, D. W.; ed., Academic Press, New
York, 1993; Computer Analysis of Sequence Data, Part 1,
Griffin, A. M., and Griffin, H. G., eds., Humana Press, New
Jersey, 1994; Sequence Analysis in Molecular Biology, von
Heinje, G., Academic Press, 1987; and Sequence Analysis
Primer, Gribskov, M. and Devereux, J., eds., M Stockton
Press, New York, 1991; and Carillo, H., and Lipman, D.,
SIAM J. Applied Math., 48: 1073 (1988). Preferred methods
to determine identity are designed to give the largest match
between the sequences tested. Methods to determine identity
and similarity are codified in publicly available computer
programs. Preferred computer program methods to deter-
mine identity and similarity between two sequences include,
but are not limited to, the GCG program package (Devereux,
J., et al, Nucleic Acids Research 12(1): 387 (1984)),
BLASTP, BLASTN, and FASTA (Atschul, S. F. et al., J.
Molec. Biol. 215:403-410 (1990). The BLAST X program is
publicly available from NCBI and other sources (BLAST
Manual Altschul, S., et al., NCBI NLM NIH Bethesda, Md.
20894; Altschul, S., et al.,J. Mol. Biol. 215: 403-410 (1990).
The well known Smith Waterman algorithm may also be
used to determine identity.

[0016] Preferred parameters for polypeptide sequence
comparison include the following:

[0017] 1) Algorithm: Needleman and Wunsch, J. Mol
Biol. 48: 443-453 (1970)

[0018] Comparison matrix: BLOSSUMG62 from Hentikoff
and Hentikoff, Proc. Natl. Acad. Sci. USA. 89:10915-10919
(1992)

[0019] Gap Penalty: 12
[0020] Gap Length Penalty: 4

[0021] A program useful with these parameters is publicly
available as the “gap” program from Genetics Computer
Group, Madison Wis. The aforementioned parameters are
the default parameters for polypeptide comparisons (along
with no penalty for end gaps).

[0022] Preferred parameters for polynucleotide compari-
son include the following:

[0023] 1) Algorithm: Needleman and Wunsch, J. Mol
Biol. 48: 443-453 (1970)

[0024]
[0025]
[0026]

[0027] A program useful with these parameters is publicly
available as the “gap” program from Genetics Computer
Group, Madison Wis. The aforementioned parameters are
the default parameters for polynucleotide comparisons.

Comparison matrix: matches=+10, mismatch=0
Gap Penalty: 50
Gap Length Penalty: 3

[0028] Preferred polynucleotide embodiments further
include an isolated polynucleotide comprising a polynucle-
otide having at least a 50, 60, 70, 80, 85, 90, 95, 97 or 100%
identity to a polynucleotide reference sequence of SEQ ID
NO:1, wherein said reference sequence may be identical to
the sequence of SEQ ID NO: 1 or may include up to a certain
integer number of nucleotide alterations as compared to the
reference sequence, wherein said alterations are selected
from the group consisting of at least one nucleotide deletion,
substitution, including transition and transversion, or inser-
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tion, and wherein said alterations may occur at the 5' or 3'
terminal positions of the reference nucleotide sequence or
anywhere between those terminal positions, interspersed
either individually among the nucleotides in the reference
sequence Or in one or more contiguous groups within the
reference sequence, and wherein said number of nucleotide
alterations is determined by multiplying the total number of
nucleotides in SEQ ID NO:1 by the numerical percent of the
respective percent identity and subtracting that product from
said total number of nucleotides in SEQ ID NO:1, or:

1y =X, (Y),

[0029] wherein n is the number of nucleotide alterations,
X, is the total number of nucleotides in SEQ ID NO:1, and
y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%,
0.85 for 85%, 0.90 for 90%, 0.95 for 95%, 0.97 for 97% or
1.00 for 100%, and wherein any non-integer product of x,
and y is rounded down to the nearest integer prior to
subtracting it from x_. Alterations of a polynucleotide
sequence encoding the polypeptide of SEQ ID NO:2 may
create nonsense, missense or frameshift mutations in this
coding sequence and thereby alter the polypeptide encoded
by the polynucleotide following such alterations.

[0030] Preferred polypeptide embodiments further include
an isolated polypeptide comprising a polypeptide having at
least a 50, 60, 70, 80, 85, 90, 95, 97 or 100% identity to a
polypeptide reference sequence of SEQ ID NO:2, wherein
said reference sequence may be identical to the sequence of
SEQ ID NO: 2 or may include up to a certain integer number
of amino acid alterations as compared to the reference
sequence, wherein said alterations are selected from the
group consisting of at least one amino acid deletion, sub-
stitution, including conservative and non-conservative sub-
stitution, or insertion, and wherein said alterations may
occur at the amino- or carboxy-terminal positions of the
reference polypeptide sequence or anywhere between those
terminal positions, interspersed either individually among
the amino acids in the reference sequence or in one or more
contiguous groups within the reference sequence, and
wherein said number of amino acid alterations is determined
by multiplying the total number of amino acids in SEQ ID
NO:2 by the numerical percent of the respective percent
identity and subtracting that product from said total number
of amino acids in SEQ ID NO:2, or:

7,52, (6,7);
[0031] wherein n, is the number of amino acid alterations,
x, 1s the total number of amino acids in SEQ ID NO:2, and
y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%,
0.85 for 85%, 0.90 for 90%, 0.95 for 95%, 0.97 for 97% or
1.00 for 100%, and wherein any non-integer product of x,

and y is rounded down to the nearest integer prior to
subtracting it from x,.

[0032] Polypeptides of the Invention

[0033] In one aspect, the present invention relates to ASP2
polypeptides (or ASP2 proteins). The ASP2 polypeptides
include the polypeptide of SEQ ID NOS:2 and 4; as well as
polypeptides comprising the amino acid sequence of SEQ
ID NO: 2; and polypeptides comprising the amino acid
sequence which have at least 80% identity to that of SEQ ID
NO:2 over its entire length, and still more preferably at least
90% identity, and even still more preferably at least 95%
identity to SEQ ID NO: 2. Furthermore, those with at least
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97-99% are highly preferred. Also included within ASP2
polypeptides are polypeptides having the amino acid
sequence which have at least 80% identity to the polypeptide
having the amino acid sequence of SEQ ID NO:2 over its
entire length, and still more preferably at least 90% identity,
and still more preferably at least 95% identity to SEQ ID
NO:2. Furthermore, those with at least 97-99% are highly
preferred. Preferably ASP2 polypeptide exhibit at least one
biological activity of ASP2.

[0034] The ASP2 polypeptides may be in the form of the
“mature” protein or may be a part of a larger protein such as
a fusion protein. It is often advantageous to include an
additional amino acid sequence which contains secretory or
leader sequences, pro-sequences, sequences which aid in
purification such as multiple histidine residues, or an addi-
tional sequence for stability during recombinant production.

[0035] Fragments of the ASP2 polypeptides are also
included in the invention. A fragment is a polypeptide
having an amino acid sequence that entirely is the same as
part, but not all, of the amino acid sequence of the afore-
mentioned ASP2 polypeptides. As with ASP2 polypeptides,
fragments may be “free-standing,” or comprised within a
larger polypeptide of which they form a part or region, most
preferably as a single continuous region. Representative
examples of polypeptide fragments of the invention, include,
for example, fragments from about amino acid number 1-20,
21-40, 41-60, 61-80, 81-100, and 101 to the end of ASP2
polypeptide. In this context “about” includes the particularly
recited ranges larger or smaller by several, 5, 4, 3, 2 or 1
amino acid at either extreme or at both extremes.

[0036] Preferred fragments include, for example, trunca-
tion polypeptides having the amino acid sequence of ASP2
polypeptides, except for deletion of a continuous series of
residues that includes the amino terminus, or a continuous
series of residues that includes the carboxyl terminus or
deletion of two continuous series of residues, one including
the amino terminus and one including the carboxyl terminus.
Also preferred are fragments characterized by structural or
functional attributes such as fragments that comprise alpha-
helix and alpha-helix forming regions, beta-sheet and beta-
sheet-forming regions, turn and turn-forming regions, coil
and coil-forming regions, hydrophilic regions, hydrophobic
regions, alpha amphipathic regions, beta amphipathic
regions, flexible regions, surface-forming regions, substrate
binding region, and high antigenic index regions. Other
preferred fragments are biologically active fragments. Bio-
logically active fragments are those that mediate ASPR2
activity, including those with a similar activity or an
improved activity, or with a decreased undesirable activity.
Also included are those that are antigenic or immunogenic
in an animal, especially in a human.

[0037] Preferably, all of these polypeptide fragments
retain the biological activity of the ASP2, including anti-
genic activity. Among the most preferred fragment is that
having the amino acid sequence of SEQ ID NO: 4. Variants
of the defined sequence and fragments also form part of the
present invention. Preferred variants are those that vary from
the referents by conservative amino acid substitutions—i.e.,
those that substitute a residue with another of like charac-
teristics. Typical such substitutions are among Ala, Val, Leu
and Ile; among Ser and Thr; among the acidic residues Asp
and Glu; among Asn and Gln; and among the basic residues
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Lys and Ara; or aromatic residues Phe and Tyr. Particularly
preferred are variants in which several, 5-10, 1-5, or 1-2
amino acids are substituted, deleted, or added in any com-
bination.

[0038] The ASP2 polypeptides of the invention can be
prepared in any suitable manner. Such polypeptides include
isolated naturally occurring polypeptides, recombinantly
produced polypeptides, synthetically produced polypep-
tides, or polypeptides produced by a combination of these
methods. Means for preparing such polypeptides are well
understood in the art.

[0039] Polynucleotides of the Invention

[0040] Another aspect of the invention relates to ASP2
polynucleotides. ASP2 polynucleotides include isolated
polynucleotides which encode the ASP2 polypeptides and
fragments, and polynucleotides closely related thereto. More
specifically, ASP2 polynucleotide of the invention include a
polynucleotide comprising the nucleotide sequence con-
tained in SEQ ID NO:1 encoding a ASP2 polypeptide of
SEQ ID NO: 2, and polynucleotides having the particular
sequences of SEQ ID NOS:1 and 3. ASP2 polynucleotides
further include a polynucleotide comprising a nucleotide
sequence that has at least 80% identity over its entire length
to a nucleotide sequence encoding the ASP2 polypeptide of
SEQ ID NO:2, and a polynucleotide comprising a nucleotide
sequence that is at least 80% identical to that of SEQ ID
NO:1 over its entire length. In this regard, polynucleotides
at least 90% identical are particularly preferred, and those
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with at least 95% are especially preferred. Furthermore,
those with at least 97% are highly preferred and those with
at least 98-99% are most highly preferred, with at least 99%
being the most preferred. Also included under ASP2 poly-
nucleotides are a nucleotide sequence which has sufficient
identity to a nucleotide sequence contained in SEQ ID NO:1
to hybridize under conditions useable for amplification or
for use as a probe or marker. The invention also provides
polynucleotides which are complementary to such ASP2
polynucleotides.

[0041] ASP2 of the invention is structurally related to
other proteins of the Aspartic Proteinase family, as shown by
the results of sequencing the cDNA encoding human ASP2.
The cDNA sequence of SEQ ID NO:1 contains an open
reading frame (nucleotide number 1 to 1503) encoding a
polypeptide of 501 amino acids of SEQ ID NO:2. The amino
acid sequence of Table 1 (SEQ ID NO:2) has about 48.7%
identity (using FASTA (GCG)) in 460 amino acid residues
with ASPI, Novel Aspartic Proteinase, (U.S. Serial No.
Unassigned, Attorney Docket Number GH70262, filed Oct.
6, 1997). The nucleotide sequence of Table 1 (SEQ ID
NO:1) has about 59.2% identity (using FASTA (GCG)) in
1516 nucleotide residues with ASPI Novel Aspartic Protein-
ase (U.S. Serial No. Unassigned, Attorney Docket number
GH70262, filed Oct. 6, 1997). Thus, ASP2 polypeptides and
polynucleotides of the present invention are expected to
have, inter alia, similar biological functions/properties to
their homologous polypeptides and polynucleotides, and
their utility is obvious to anyone skilled in the art.

TABLE 1°

ATGGCCCAAGCCCTGCCCTGGCTCCTGCTGTGGATGGGCGCGGGAGTGCTGCCTGCCCACGGCACCCAG

CACGGCATCCGGCTGCCCCTGCGCAGCGGCCTGGGGGEGCGCCCCCCTGGGGCTGCGGCTGCCCCGGGAG

ACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTTGTGGAGATGGTGGACAACCTGAGGGGC

AAGTCGGGGCAGGGCTACTACGTGGAGATGACCGTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTG

GATACAGGCAGCAGTAACTTTGCAGTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGG

CAGCTGTCCAGCACATACCGGGACCTCCGGAAGGGTGTGTATGAGCCCTACACCCAGGGCAAGTGGGAA

GGGGAGCTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATTGCT

GCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTGGGGCTGGCCTAT

GCTGAGATTGCCAGGCCTGACGACTCCCTGGAGCCTTTCTTTGACTCTCTGGTAAAGCAGACCCACGTT

CCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCTGAAGTGCTGGCCTCT

GTCGGAGGGAGCATGATCATTGGAGGTATCGACCACTCGCTGTACACAGGCAGTCTCTGGTATACACCC

ATCCGGCGGGAGTGGTATTATGAGGTGATCATTGTGCGGGTGGAGATCAATGGACAGGATCTGAAAATG

GACTGCAAGGAGTACAACTATGACAAGAGCATTGTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAG

AAAGTGTTTGAAGCTGCAGTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGATGGTTTC

TGGCTAGGAGAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATTTTCCCAGTCATCTCA

CTCTACCTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACCATCCTTCCGCAGCAATACCTGCGG

CCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGTTACAAGTTTGCCATCTCACAGTCATCCACGGGC

ACTGTTATGGGAGCTGTTATCATGGAGGGCTTCTACGTTGTCTTTGATCGGGCCCGAAAACGAATTGGC

TTTGCTGTCAGCGCTTGCCATGTGCACGATGAGTTCAGGACGGCAGCGGTGGAAGGCCCTTTTGTCACC
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TABLE 1®°-continued
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TTGGACATGGAAGACTGTGGCTACAACATTCCACAGACAGATGAGTCAACCCTCATGACCATAGCCTAT

GTCATGGCTGCCATCTGCGCCCTCTTCATGCTGCCACTCTGCCTCATGGTGTGTCAGTGGCGCTGCCTC

CGCTGCCTGCGCCAGCAGCATGATGACTTTGCTGATGACATCTCCCTGCTGAAGTGAGGAGGCCCATGG

GAGAAAGATAGAGATTCCCCTGGGACCACACCTCCGTGGTTCACTTTGGTCACAAGTAGGAGACACAGA

TGGCACCTGTGGCCAGAGCACCTCAGGACCCTCCCCACCCACCAAATGCCTCTGCCTTGATGGAGAAGG

AAAAGGCTGGCAAGGTGGGTTCCAGGGACTGTACCTGTAGGAAACAGAAAAGAGAAGAAAGAAGCACTC

TGCTGGCGGGAATACTCTTGGTCACCTCAAATTTAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCC

TGAACCTTTGTCCACCATTCCTTTAAATTCTCCAACCCAAAGTATTCTTCTTTTCTTAGTTTCAGAAGT

ACTGGCATCACACGCAGGTTACCTTGGCGTGTGTCCCTGTGGTACCCGGGCAGAGAAGAGACCAAGCTT

GTTTCCCTGCTGGCCAAAGTCAGTAGGAGAGGATGCACAGTTTGCTATTTGCTTTAGAGACAGGGACT

GTATAAACAAGCCTAACATTGGTGCAAAGATTGCCTCTTGAATTAAAAAAAAAAACTAGATTGACTATT

TATACAAATGGGGGCGGCTGGAAAGAGGAGAAGGAGAGGGAGTACAAAGACAGGGAATAGTGGGATCAA

AGCTAGGAAAGGCAGAAACACAACCACTCACCAGTCCTAGTTTTAGACCTCATCTCCAAGATAGCATCC

CATCTCAGAAGATGGGTGTTGTTTTCAATGTTTTCTTTTCTGTGGTTGCAGCCTGACCAAAAGTGAGAT

GGGAAGGGCTTATCTAGCCAAAGAGCTCTTTTTTAGCTCTCTTAAATGAAGTGCCCACTAAGGAAGTTC

CACTTGAACACATGGAATTTCTGCCATATTAATTTCCATTGTCTCTATCTGGAACCACCCTTTAATCTC

TACATATGATTAGGTCCAGCACTTGAAAATATTCCTAACCNNAATTTGNCTTGGGGGCTTTGCNGN

CCAGGTGCTAAAAGGGNTTGGGTAGGNGNCCNCTTNTATNTNATNCCTNAAAAGGTTANNG

2A nucleotide sequence of a human ASP2 (SEQ ID NO: 1).
[0042]

TABLE 2°

MAQALPWLLLWMGAGVLPAHGTQHGIRLPLRSGLGGAPLGLRLPRETDEEPEEPGRRGSFVEMVDNLRG

KSGQGYYVEMTVGSPPQTLNILVDTGS SNFAVGAAPHPFLHRYYQRQLSSTYRDLRKGVYEPYTQGKWE

GELGTDLVSIPHGPNVTVRANIAAITESDKFFINGSNWEGILGLAYAETARPDDSLEPFFDSLVKQTHV

PNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLWYTPIRREWYYEVIIVRVEINGQDLKM

DCKEYNYDKSIVDSGTTNLRLPKKVFEAAVKS TKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVIS

LYLMGEVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAISQSSTGTVMGAVIMEGFYVVFDRARKRIG

FAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQTDESTLMT IAYVMAATICALFMLPLCLMVCQWRCL

RCLRQQHDDFADDISLLK

PAn amino acid sequence of a human ASP2 (SEQ ID NO: 2).

[0043] One polynucleotide of the present invention encod-
ing ASP2 may be obtained using standard cloning and
screening, from a cDNA library derived from mRNA in cells
of human pancreas and brain, using the expressed sequence
tag (EST) analysis (Adams, M. D., et al. Science (1991)
252:1651-1656; Adams, M. D. et al., Nature, (1992)
355:632-634; Adams, M. D., et al., Nature (1995) 377
Supp:3-174). Polynucleotides of the invention can also be
obtained from natural sources such as genomic DNA librar-
ies or can be synthesized using well known and commer-
cially available techniques.

[0044] The nucleotide sequence encoding ASP2 polypep-
tide of SEQ ID NO:2 may be identical to the polypeptide
encoding sequence contained in Table 1 (nucleotide number
1 to 1503 of SEQ ID NO:1), or it may be a sequence, which
as a result of the redundancy (degeneracy) of the genetic
code, also encodes the polypeptide of SEQ ID NO:2.

[0045] When the polynucleotides of the invention are used
for the recombinant production of ASP2 polypeptide, the
polynucleotide may include the coding sequence for the
mature polypeptide or a fragment thereof, by itself; the
coding sequence for the mature polypeptide or fragment in
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reading frame with other coding sequences, such as those
encoding a leader or secretory sequence, a pre-, or pro- or
prepro-protein sequence, or other fusion peptide portions.
For example, a marker sequence which facilitates purifica-
tion of the fused polypeptide can be encoded. In certain
preferred embodiments of this aspect of the invention, the
marker sequence is a hexa-histidine peptide, as provided in
the pQE vector (Qiagen, Inc.) and described in Gentz et al.,
Proc Natl Acad Sci USA (1989) 86:821-824, or is an HA tag.
The polynucleotide may also contain non-coding 5' and 3'
sequences, such as transcribed, non-translated sequences,
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splicing and polyadenylation signals, ribosome binding sites
and sequences that stabilize mRNA.

[0046] Further preferred embodiments are polynucle-
otides encoding ASP2 variants comprising the amino acid
sequence of ASP2 polypeptide of Table 2 (SEQ ID NO:2) in
which several, 5-10, 1-5, 1-3, 1-2 or 1 amino acid residues
are substituted, deleted or added, in any combination.
Among the preferred polynucleotides of the present inven-
tion is contained in Table 3 (SEQ ID NO: 3) encoding the

amino acid sequence of Table 4 (SEQ ID NO: 4).

TABLE 3¢

GGCAGCTTTGTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC

GTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCAGTGGGTGCT

GCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACATACCGGGACCTCCGGAAG

GGTGTGTATGAGCCCTACACCCAGGGCAAGTGGGAAGGGGAGCTGGGCACCGACCTGGTAAGCATCCCC

CATGGCCCCAACGTCACTGTGCGTGCCAACSTTGCTGCCATCACTGAATCAGACAAGTTCTTCATCAAC

GGCTCCAACTGGGAAGGCATCCTGGGGCTGGCCTATGCTGAGATTGCCAIGCCTGACGACTCCCTGGAG

CCTTTCTTTGACTCTCTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCT

GGCTTCCCCCTCAACCAGTCTGAAGTGCTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATCGAC

CACTCGCTGTACACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTATGAGGTGATCATT

GTGAGGGTGGAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAGTACAACTATGACAAGAGCATT

GTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGAAAGTGTTTGAAGCTGCSGTCAAATCCATCAAG

GCAGCCTCTCCACGGGAGAAGTTCCCTGATGGTTTCTGGCTAGGAGAGCAGCTGGTGTGCTGGCAAGCA

GGCACCACCCCTTGGAACATTTTCCCAGTCATCTCACTCTACCTAATGGGTGAGGTTACCAACCAGTCC

TTCCGCATCACCATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGAC

TGTTACAAGTTTGCCATCTCACAGTCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAGGGCTTC

TACGTTGTCTTTGATCGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGCCATGTGCACGATGAG

TTCAGGACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGACATGGAAGACTGTGGCTACAACATTCCA

CAGACAGATGAGTCAACCCTCATGACCATAGCCTATGTCATGGCTGCCATCTGCGCCCTCTTCATGCTG

CCACTCTGCCTCATGGTGTGTCAGTGGCGCTGCCTCCGCTGCCTGCGCCAGACAATGGATGACTTTGCT

GATGACATCTCCCTGCTGAAGTGAGGAGGCCCATGGGAGAAAGATAGAGATTCCCCTGGGACCACACCT

CCGTGGTTCACTTTGGTCACAAGTAGGAGACACAGATGGCACCTGTGGCCAGAGCACCTCAGGACCCTC

CCCACCCACCAAATGCCTCTGCCTTGATGGAGAAGGAAAAGGCTGGCAAGGTGGGTTCCAGGGACTGTA

CCTGTAGGAAACAGAAAAGAGAAGAAAAGAAGCACTCTGCTGGCGGGAATACTCTTGGTCACCTCAATT

TAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCCTGAACCTTTGTCCACCATTCCTTTAAATTCTCC

AACCCAAAGTATTCTTCTTTTCTTAGTTTCAGAAGTACTGGCATCACACGCAGGTTACCTTGGCGTGTG

TCCCTGTGGTACCCGGGCAGAGAAGAGACCAAGCTTGTTTCCCTGCTGGCCAAAGTCAGTAGGAGAGGA

TGCACAGTTTGCTATTTGCTTTAGAGACAGGGACTGTATAAACAAGCCTAACATTGGTGCAAAGATTGC

CTCTTGAATTAAAAAAAAAAACTAGATTGACTATTTATACAAATGGGGGCGGCTGGAAAGAGGAGAAGG

AGAGGGAGTACAAAGACAGGGAATAGTGGGATCAAAGCTAGGAAAGGCAGAAACACAACCACTCACCAG

TCCTAGTTTTAGACCTCATCTCCAAGATAGCATCCCATCTCAGAAGATGGGTGTTGTTTTCAATGTTTT

CTTTTCTGTGGTTGCAGCCTGACCAAAAGTGAGATGGGAAGGGCTTATCTAGCCAAAGAGCTCTTTTTT
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TABLE 3°-continued
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AGCTCTCTTAAATGAAGTGCCCACTAAGGAAGTTCCACTTGAACACATGGAATTTCTGCCATATTAATT

TCCATTGTCTCTATCTGGAACCACCCTTTAATCTCTACATATGATTAGGTCCAGCACTTGAAAATATTC

CTAACCNNAATTTGNCTTGGGGGCTTTGCNGNCCAGGTGCTAAAAGGGNTTGGGTAGGNGNCCNCTTNT

ATNTNATNCCTNAAAAGGTTANNG

°A partial nucleotide sequence of a human ASP2 (SEQ ID NO: 3).
[0047]

TABLE 4¢

GSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFAVGAAPHPFLHRYYQRQLSSTYRDURK

GVYEPYTQGKWEGELGTDLVS IPHGPNVTVRANIAATITESDKFFINGSNWEGILGLAYAEIARPDDSLE

PFFDSLVKQTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLWYTPIRREWYYEVII

VRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKKVFEAAVKSIKAASPREKFPDGFWLGEQLVCWQA

GTTPWNIFPVISLYLMGEVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAISQSSTGTVMGAVIMEGF

YVVFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQTDESTLMTIAYVMAATICALFML

PLCLMVCQWRCLRCLRQTMDDFADDISLLK . GGPWEKDRDSPGTTPPWFTLVTSRRHRWHLWPEHLRTL

PTHQMPLP . WRRKRLARWVPGTVPVGNRKEKKEALCWREYSWSPQTI . VGKFCCLKLQP . TFVHHSFKFS

NPKYSSFLSFRSTGITRRLPWRVSLWYPGREETKLVSLLAKVSRRGCTVCYLL . RQGLYKQA . HWCKDC

LLN.KKKLD.LFIQMGAAGKRRRRGSTKTGNSGIKARKGRNTTTHQS .F . TSSPR.HPISEDGCCFQCF

LFCGCSLTKSEMGRAYLAKELFFSSLK.SAH.GSST . THGISAILISIVSIWNHPLISTYD.VQHLKIF

LTXIXLGGFAXQVLKGXG . XXXXXXXLKRLX

9A partial amino acid sequence of a human ASP2 (SEQ ID NO: 4).

[0048] The present invention further relates to polynucle-
otides that hybridize to the herein above-described
sequences. In this regard, the present invention especially
relates to polynucleotides which hybridize under stringent
conditions to the herein above-described polynucleotides.
As herein used, the term “stringent conditions” means
hybridization will occur only if there is at least 80%, and
preferably at least 90%, and more preferably at least 95%,
yet even more preferably 97-99% identity between the
sequences.

[0049] Polynucleotides of the invention, which are iden-
tical or sufficiently identical to a nucleotide sequence con-
tained in SEQ ID NO:1 or a fragment thereof (including that
of SEQ ID NO:3), may be used as hybridization probes for
c¢DNA and genomic DNA, to isolate full-length cDNAs and
genomic clones encoding ASP2 polypeptide and to isolate
¢DNA and genomic clones of other genes (including genes
encoding homologs and orthologs from species other than
human) that have a high sequence similarity to the ASP2
gene. Such hybridization techniques are known to those of
skill in the art. Typically these nucleotide sequences are 80%
identical, preferably 90% identical, more preferably 95%
identical to that of the referent. The probes generally will
comprise at least 15 nucleotides. Preferably, such probes
will have at least 30 nucleotides and may have at least 50

nucleotides. Particularly preferred probes will range
between 30 and 50 nucleotides.

[0050] In one embodiment, to obtain a polynucleotide
encoding ASP2 polypeptide, including homologs and
orthologs from species other than human, comprises the
steps of screening an appropriate library under stingent
hybridization conditions with a labeled probe having the
SEQ ID NO: 1 or a fragment thereof (including that of SEQ
ID NO: 3), and isolating full-length ¢cDNA and genomic
clones containing said polynucleotide sequence. Such
hybridization techniques are well known to those of skill in
the art. Thus in another aspect, ASP2 polynucleotides of the
present invention further include a nucleotide sequence
comprising a nucleotide sequence that hybridize under strin-
gent condition to a nucleotide sequence having SEQ ID NO:
1 or a fragment thereof (including that of SEQ ID NO:3).
Also included with ASP2 polypeptides are polypeptide
comprising amino acid sequence encoded by nucleotide
sequence obtained by the above hybridization condition.
Stringent hybridization conditions are as defined above or,
alternatively, conditions under overnight incubation at 42°
C. in a solution comprising: 50% formamide, 5xSSC (150
mM NaCl, 15 mM trisodium citrate), 50 mM sodium
phosphate (pH7.6), 5x Denhardt’s solution, 10% dextran
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sulfate, and 20 microgram/ml denatured, sheared salmon
sperm DNA, followed by washing the filters in 0.1xSSC at
about 65° C.

[0051] The polynucleotides and polypeptides of the
present invention may be employed as research reagents and
materials for discovery of treatments and diagnostics to
animal and human disease.

[0052] Vectors, Host Cells, Expression

[0053] The present invention also relates to vectors which
comprise a polynucleotide or polynucleotides of the present
invention, and host cells which are genetically engineered
with vectors of the invention and to the production of
polypeptides of the invention by recombinant techniques.
Cell-free translation systems can also be employed to pro-
duce such proteins using RNAs derived from the DNA
constracts of the present invention.

[0054] For recombinant production, host cells can be
genetically engineered to incorporate expression systems or
portions thereof for polynucleotides of the present invention.
Introduction of polynucleotides into host cells can be
effected by methods described in many standard laboratory
manuals, such as Davis et al., BASIC METHODS IN
MOLECULAR BIOLOGY (1986) and Sambrook et al.,
MOLECULAR CLONING: A LABORATORY MANUAL, 2nd
Ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (1989) such as calcium phosphate transfection,
DEAE-dextran mediated transfection, transvection, micro-
injection, cationic lipid-mediated transfection, electropora-
tion, transduction, scrape loading, ballistic introduction or
infection.

[0055] Representative examples of appropriate hosts
include bacterial cells, such as streptococci, staphylococcei,
E. coli, Streptomyces and Bacilluis subtilis cells; fungal
cells, such as yeast cells and Aspergillus cells; insect cells
such as Drosophila S2 and Spodoptera Sf9 cells; animal
cells such as CHO, COS, HeLa, C127, 3T3, BHK, HEK 293
and Bowes melanoma cells; and plant cells.

[0056] A great variety of expression systems can be used.
Such systems include, among others, chromosomal, episo-
mal and virus-derived systems, e.g., vectors derived from
bacterial plasmids, from bacteriophage, from transposons,
from yeast episomes, from insertion elements, from yeast
chromosomal elements, from viruses such as baculoviruses,
papova viruses, such as SV40, vaccinia viruses, adenovi-
ruses, fowl pox viruses, pseudorabies viruses and retrovi-
ruses, and vectors derived from combinations thereof, such
as those derived from plasmid and bacteriophage genetic
elements, such as cosmids and phagemids. The expression
systems may contain control regions that regulate as well as
engender expression. Generally, any system or vector suit-
able to maintain, propagate or express polynucleotides to
produce a polypeptide in a host may be used. The appro-
priate nucleotide sequence may be inserted into an expres-
sion system by any of a variety of well-known and routine
techniques, such as, for example, those set forth in Sam-
brook et al., MOLECULAR CLONING, A LABORATORY
MANUAL (supra).

[0057] For secretion of the translated protein into the
lumen of the endoplasmic reticulum, into the periplasmic
space or into the extracellular environment, appropriate
secretion signals may be incorporated into the desired

May 12, 2005

polypeptide. These signals may be endogenous to the
polypeptide or they may be heterologous signals.

[0058] 1If the ASP2 polypeptide is to be expressed for use
in screening assays, generally, it is preferred that the
polypeptide be produced at the surface of the cell. In this
event, the cells may be harvested prior to use in the
screening assay. If ASP2 polypeptide is secreted into the
medium, the medium can be recovered in order to recover
and purify the polypeptide; if produced intracellularly, the
cells must first be lysed before the polypeptide is recovered.

[0059] ASP2 polypeptides can be recovered and purified
frorm recombinant cell cultures by well-known methods
including ammonium sulfate or ethanol precipitation, acid
extraction, anion or cation exchange chromatography, phos-
phocellulose chromatography, hydrophobic interaction
chromatography, affinity chromatography, hydroxylapatite
chromatography and lectin chromatography. Most prefer-
ably, high performance liquid chromatography is employed
for purification. Well known techniques for refolding pro-
teins may be employed to regenerate active conformation
when the polypeptide is denatured during isolation and or
purification.

[0060] Diagnostic Assays

[0061] This invention also relates to the use of ASP2
polynucleotides for use as diagnostic reagents. Detection of
a mutated form of ASP2 gene associated with a dysfunction
will provide a diagnostic tool that can add to or define a
diagnosis of a disease or susceptibility to a disease which
results from under-expression, over-expression or altered
expression of ASP2. Individuals carrying mutations in the
ASP2 gene may be detected at the DNA level by a variety
of techniques.

[0062] Nucleic acids for diagnosis may be obtained from
a subject’s cells, such as from blood, urine, saliva, tissue
biopsy or autopsy material. The genomic DNA may be used
directly for detection or may be amplified enzymatically by
using PCR or other amplification techniques prior to analy-
sis. RNA or ¢cDNA may also be used in similar fashion.
Deletions and insertions can be detected by a change in size
of the amplified product in comparison to the normal geno-
type. Point mutations can be identified by hybridizing ampli-
fied DNA to labeled ASP2 nucleotide sequences. Perfectly
matched sequences can be distinguished from mismatched
duplexes by RNase digestion or by differences in melting
temperatures. DNA sequence differences may also be
detected by alterations in electrophoretic mobility of DNA
fragments in gels, with or without denaturing agents, or by
direct DNA sequencing. See, e.g., Myers et al., Science
(1985) 230:1242. Sequence changes at specific locations
may also be revealed by nuclease protection assays, such as
RNase and S1 protection or the chemical cleavage method.
See Cotton et al., Proc Natl Acad Sci USA (1985) 85:
4397-4401. In another embodiment, an array of oligonucle-
otides probes comprising ASP2 nucleotide sequence or
fragments thereof can be constructed to conduct efficient
screening of e.g., genetic mutations. Array technology meth-
ods are well known and have general applicability and can
be used to address a variety of questions in molecular
genetics including gene expression, genetic linkage, and
genetic variability. (See for example: M. Chee et al., Sci-
ence, Vol 274, pp 610-613 (1996)).

[0063] The diagnostic assays offer a process for diagnos-
ing or determining a susceptibility to Alzheimer’s Disease,
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cancer, and prohormone processing through detection of
mutation in the ASP2 gene by the methods described.

[0064] In addition, Alzheimer’s Disease, cancer, and pro-
hormone processing, can be diagnosed by methods com-
prising determining from a sample derived from a subject an
abnormally decreased or increased level of ASP2 polypep-
tide or ASP2 mRNA. Decreased or increased expression can
be measured at the RNA level using any of the methods well
known in the art for the quantitation of polynucleotides, such
as, for example, PCR, RT-PCR, RNase protection, Northern
blotting and other hybridization methods. Assay techniques
that can be used to determine levels of a protein, such as an
ASP2 polypeptide, in a sample derived from a host are
well-known to those of skill in the art. Such assay methods
include radioimmunoassays, competitive-binding assays,
Western Blot analysis and ELISA assays.

[0065] Thus in another aspect, the present invention
relates to a diagonostic kit for a disease or suspectability to
a disease, particularly Alzheimer’s Disease, cancer, and
prohormone processing, which comprises:

[0066] (a) a ASP2 polynucleotide, preferably the nucle-
otide sequence of SEQ ID NO: 1, or a fragment thereof;

[0067] (b) a nucleotide sequence complementary to that of
(a);

[0068] (c) a ASP2 polypeptide, preferably the polypeptide
of SEQ ID NO: 2, or a fragment thereof; or

[0069] (d) an antibody to a ASP2 polypeptide, preferably
to the polypeptide of SEQ ID NO: 2.

[0070] 1t will be appreciated that in any such Kkit, (a), (b),
(c) or (d) may comprise a substantial component.

[0071] Chromosome Assays

[0072] The nucleotide sequences of the present invention
are also valuable for chromosome identification. The
sequence is specifically targeted to and can hybridize with a
particular location on an individual human chromosome.
The mapping of relevant sequences to chromosomes accord-
ing to the present invention is an important first step in
correlating those sequences with gene associated disease.
Once a sequence has been mapped to a precise chromosomal
location, the physical position of the sequence on the chro-
mosome can be correlated with genetic map data. Such data
are found, for example, in V. McKusick, Mendelian Inher-
itance in Man (available on line through Johns Hopkins
University Welch Medical Library). The relationship
between genes and diseases that have been mapped to the
same chromosomal region are then identified through link-
age analysis (coinheritance of physically adjacent genes).
The differences in the cDNA or genomic sequence between
affected and unaffected individuals can also be determined.
If a mutation is observed in some or all of the affected
individuals but not in any normal individuals, then the
mutation is likely to be the causative agent of the disease.

[0073] A chromosomal loci of 11 q22 has been inferred for
ASP2 by homology (99% in 210 nucleotides) with Genbank
Locus G24698 (Human STS WI-14206).

[0074] Antibodies

[0075] The polypeptides of the invention or their frag-
ments or analogs thereof, or cells expressing them can also
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be used as immunogens to produce antibodies immunospe-
cific for the ASP2 polypeptides. The term “inmmunospe-
cific” means that the antibodies have substantiall greater
affinity for the polypeptides of the invention than their
affinity for other related polypeptides in the prior art.

[0076] Antibodies generated against the ASP2 polypep-
tides can be obtained by administering the polypeptides or
epitope-bearing fragments, analogs or cells to an animal;
preferably a nonhuman, using routine protocols. For prepa-
ration of monoclonal antibodies, any technique which pro-
vides antibodies produced by continuous cell line cultures
can be used. Examples include the hybridoma technique
(Kohler, G. and Milstein, C., Nature (1975) 256:495-497),
the trioma technique, the human B-cell hybridoma technique
(Kozbor et al., Immunology Today (1983) 4:72) and the
EBV-hybridoma technique (Cole et al., MONOCLONAL
ANTIBODIES AND CANCER THERAPY, pp. 77-96, Alan
R. Liss, Inc., 1985).

[0077] Techniques for the production of single chain anti-
bodies (U.S. Pat. No. 4,946,778) can also be adapted to
produce single chain antibodies to polypeptides of this
invention. Also, transgenic mice, or other organisms includ-
ing other mammals, may be used to express humanized
antibodies.

[0078] The above-described antibodies may be employed
to isolate or to identify clones expressing the polypeptide or
to purify the polypeptides by affinity chromatography.

[0079] Antibodies against ASP2 polypeptides may also be
employed to treat Alzheimer’s Disease, cancer, and prohor-
mone processing, among others.

[0080] Vaccines

[0081] Another aspect of the invention relates to a method
for inducing an immunological response in a mammal which
comprises inoculating the mammal with ASP2 polypeptide,
or a fragment thereof, adequate to produce antibody and/or
T cell immune response to protect said animal from Alzhe-
imer’s Disease, cancer, and prohormone processing, among
others. Yet another aspect of the invention relates to a
method of inducing immunological response in a mammal
which comprises, delivering ASP2 polypeptide via a vector
directing expression of ASP2 polynucleotide in vivo in order
to induce such an immunological response to produce anti-
body to protect said animal from diseases.

[0082] Further aspect of the invention relates to an immu-
nological/vaccine formulation (composition) which, when
introduced into a mammalian host, induces an immunologi-
cal response in that mammal to a ASP2 polypeptide wherein
the composition comprises a ASP2 polypeptide or ASP2
gene. The vaccine formulation may further comprise a
suitable carrier. Since ASP2 polypeptide may be broken
down in the stomach, it is preferably administered parenter-
ally (including subcutaneous, intramuscular, intravenous,
intradermal etc. injection). Formulations suitable for
parenteral administration include aqueous and non-aqueous
sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats and solutes which render the formula-
tion instonic with the blood of the recipient; and aqueous and
non-aqueous sterile suspensions which may include sus-
pending agents or thickening agents. The formulations may
be presented in unit-dose or multi-dose containers, for
example, sealed ampoules and vials and may be stored in a
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freeze-dried condition requiring only the addition of the
sterile liquid carrier immediately prior to use. The vaccine
formulation may also include adjuvant systems for enhanc-
ing the immunogenicity of the formulation, such as oil-in
water systems and other systems known in the art. The
dosage will depend on the specific activity of the vaccine
and can be readily determined by routine experimentation.

[0083] Screening Assays

[0084] The ASP2 polypeptide of the present invention
may be employed in a screening process for compounds
which activate (agonists) or inhibit activation of (antago-
nists, or otherwise called inhibitors) the ASP2 polypeptide
of the present invention. Thus, polypeptides of the invention
may also be used to assess identify agonist or antagonists
from, for example, cells, cell-free preparations chemical
libraries, and natural product mixtures. These agonists or
antagonists may be natural or modified substrates, ligands,
enzymes, receptors, etc., as the case may be, of the polypep-
tide of the present invention; or may be structural or func-
tional mimetics of the polypeptide of the present invention.
See Coligan et al., Current Protocols in Immunology
1(2):Chapter 5 (1991).

[0085] ASP2 polypeptides are responsible for many bio-
logical functions, including many pathologies. Accordingly,
it is desirous to find compounds and drugs which stimulate
ASP2 polypeptide on the one hand and which can inhibit the
function of ASP2 polypeptide on the other hand. In general,
agonists are employed for therapeutic and prophylactic
purposes for such conditions as Alzheimer’s Disease, can-
cer, and prohormone processing. Antagonists may be
employed for a variety of therapeutic and prophylactic
purposes for such conditions as Alzheimer’s Disease, can-
cer, and prohormone processing.

[0086] In general, such screening procedures may involve
using appropriate cells which express the ASP2 polypeptide
or respond to ASP2 polypeptide of the present invention.
Such cells include cells from mammals, yeast, Drosophila or
E. coli. Cells which express the ASP2 polypeptide (or cell
membrane containing the expressed polypeptide) or respond
to ASP2 polypeptide are then contacted with a test com-
pound to observe binding, or stimulation or inhibition of a
functional response. The ability of the cells which were
contacted with the candidate compounds is compared with
the same cells which were not contacted for ASP2 activity.
In addition, all aspartic proteinases are inhibited by pepsta-
tin. Therefore, pepstatin inhibitory assays may also be
employed with the present invention as a method of detec-
tion or as a screening assay.

[0087] The assays may simply test binding of a candidate
compound wherein adherence to the cells bearing the ASP2
polypeptide is detected by means of a label directly or
indirectly associated with the candidate compound or in an
assay involving competition with a labeled competitor.
Further, these assays may test whether the candidate com-
pound results in a signal generated by activation of the ASP2
polypeptide, using detection systems appropriate to the cells
bearing the ASP2 polypeptide. Inhibitors of activation are
generally assayed in the presence of a known agonist and the
effect on activation by the agonist by the presence of the
candidate compound is observed.

[0088] Further, the assays may simply comprise the steps
of mixing a candidate compound with a solution containing
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a ASP2 polypeptide to form a mixture, measuring ASP2
activity in the mixture, and comparing the ASP2 activity of
the mixture to a standard.

[0089] The ASP2 cDNA, protein and antibodies to the
protein may also be used to configure assays for detecting
the effect of added compounds on the production of ASP2
mRNA and protein in cells. For example, an ELISA may be
constructed for measuring secreted or cell associated levels
of ASP2 protein using monoclonal and polyclonal antibod-
ies by standard methods known in the art, and this can be
used to discover agents which may inhibit or enhance the
production of ASP2 (also called antagonist or agonist,
respectively) from suitably manipulated cells or tissues.

[0090] The ASP2 protein may be used to identify mem-
brane bound or soluble receptors, if any, through standard
receptor binding techniques known in the art. These include,
but are not limited to, ligand binding and crosslinking assays
in which the ASP2 is labeled with a radioactive isotope (eg
1251), chemically modified (eg biotinylated), or fused to a
peptide sequence suitable for detection or purification, and
incubated with a source of the putative receptor (cells, cell
membranes, cell supernatants, tissue extracts, bodily fluids).
Other methods include biophysical techniques such as sur-
face plasmon resonance and spectroscopy. In addition to
being used for purification and cloning of the receptor, these
binding assays can be used to identify agonists and antago-
nists of ASP2 which compete with the binding of ASP2 to
its receptors, if any. Standard methods for conducting
screening assays are well understood in the art.

[0091] Examples of potential ASP2 polypeptide antago-
nists include antibodies or, in some cases, oligonucleotides
or proteins which are closely related to the ligands, sub-
strates, enzymes, receptors, etc., as the case may be, of the
ASP2 polypeptide, e.g., a fragment of the ligands, sub-
strates, enzymes, receptors, etc.; or small molecules which
bind to the polypeptide of the present invention but do not
elicit a response, so that the activity of the polypeptide is
prevented.

[0092] Thus in another aspect, the present invention
relates to a screening kit for identifying agonists, antago-
nists, ligands, receptors, substrates, enzymes, etc. for ASP2
polypeptides; or compounds which decrease or enhance the
production of ASP2 polypeptides, which comprises:

[0093] (a) a ASP2 polypeptide, preferably that of SEQ ID
NO:2;

[0094] (b) a recombinant cell expressing a ASP2 polypep-
tide, preferably that of SEQ ID NO:2;

[0095] (c) a cell membrane expressing a ASP2 polypep-
tide; preferably that of SEQ ID NO: 2; or

[0096] (d) antibody to a ASP2 polypeptide, preferably that
of SEQ ID NO: 2.

[0097] 1t will be appreciated that in any such Kkit, (a), (b),
(c) or (d) may comprise a substantial component.

[0098] Prophylactic and Therapeutic Methods

[0099] This invention provides methods of treating abnor-
mal conditions such as, Alzheimer’s Disease, cancer, and
prohormone processing, related to both an excess of and
insufficient amounts of ASP2 polypeptide activity.
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[0100] If the activity of ASP2 polypeptide is in excess,
several approaches are available. One approach comprises
administering to a subject an inhibitor compound (antago-
nist) as hereinabove described along with a pharmaceuti-
cally acceptable carrier in an amount effective to inhibit the
function of the ASP2 polypeptide, such as, for example, by
blocking the binding of ligands, substrates, enzymes, recep-
tors, etc., or by inhibiting a second signal, and thereby
alleviating the abnormal condition. In another approach,
soluble forms of ASP2 polypeptides still capable of binding
the ligand, substrate, enzymes, receptors, etc. in competition
with endogenous ASP2 polypeptide may be administered.
Typical embodiments of such competitors comprise frag-
ments of the ASP2 polypeptide.

[0101] In another approach, soluble forms of ASP2
polypeptides still capable of binding the ligand in competi-
tion with endogenous ASP2 polypeptide may be adminis-
tered. Typical embodiments of such competitors comprise
fragments of the ASP2 polypeptide.

[0102] In still another approach, expression of the gene
encoding endogenous ASP2 polypeptide can be inhibited
using expression blocking techniques. Known such tech-
niques involve the use of antisense sequences, either inter-
nally generated or separately administered. See, for
example, O’Connor, J Neurochem (1991) 56:560 in Oli-
godeoxynucleotides as Antisense Inhibitors of Gene Expres-
sion, CRC Press, Boca Raton, Fla. (1988). Alternatively,
oligonucleotides which form triple helices with the gene can
be supplied. See, for example, Lee et al., Nucleic Acids Res
(1979)6:3073; Cooney et al., Science (1988) 241:456; Der-
van et al., Science (1991) 251:1360. These oligomers can be
administered per se or the relevant oligomers can be
expressed in vivo.

[0103] For treating abnormal conditions related to an
under-expression of ASP2 and its activity, several
approaches are also available. One approach comprises
administering to a subject a therapeutically effective amount
of a compound which activates ASP2 polypeptide, i.c., an
agonist as described above, in combination with a pharma-
ceutically acceptable carrier, to thereby alleviate the abnor-
mal condition. Alternatively, gene therapy may be employed
to effect the endogenous production of ASP2 by the relevant
cells in the subject. For example, a polynucleotide of the
invention may be engineered for expression in a replication
defective retroviral vector, as discussed above. The retrovi-
ral expression construct may then be isolated and introduced
into a packaging cell transduced with a retroviral plasmid
vector containing RNA encoding a polypeptide of the
present invention such that the packaging cell now produces
infectious viral particles containing the gene of interest.
These producer cells may be administered to a subject for
engineering cells in vivo and expression of the polypeptide
in vivo. For overview of gene therapy, see Chapter 20, Gene
Therapy and other Molecular Genetic-based Therapeutic
Approaches, (and references cited therein) in Human
Molecular Genetics, T Strachan and A P Read, BIOS Sci-
entific Publishers Ltd (1996). Another approach is to admin-
ister a therapeutic amount of ASP2 polypeptides in combi-
nation with a suitable pharmaceutical carrier.

[0104] Formulation and Administration

[0105] Peptides, such as the soluble form of ASP2
polypeptides, and agonists and antagonist peptides or small
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molecules, may be formulated in combination with a suit-
able pharmaceutical carrier. Such formulations comprise a
therapeutically effective amount of the polypeptide or com-
pound, and a pharmaceutically acceptable carrier or excipi-
ent. Such carriers include but are not limited to, saline,
buffered saline, dextrose, water, glycerol, ethanol, and com-
binations thereof. Formulation should suit the mode of
administration, and is well within the skill of the art. The
invention further relates to pharmaceutical packs and kits
comprising one or more containers filled with one or more
of the ingredients of the aforementioned compositions of the
invention.

[0106] Polypeptides and other compounds of the present
invention may be employed alone or in conjunction with
other compounds, such as therapeutic compounds.

[0107] Preferred forms of systemic administration of the
pharmaceutical compositions include injection, typically by
intravenous injection. Other injection routes, such as sub-
cutaneous, intramuscular, or intraperitoneal, can be used.
Alternative means for systemic administration include trans-
mucosal and transdermal administration using penetrants
such as bile salts or fusidic acids or other detergents. In
addition, if properly formulated in enteric or encapsulated
formulations, oral administration may also be possible.
Administration of these compounds may also be topical
and/or localized, in the form of salves, pastes, gels and the
like.

[0108] The dosage range required depends on the choice
of peptide, the route of administration, the nature of the
formulation, the nature of the subject’s condition, and the
judgment of the attending practitioner. Suitable dosages,
however, are in the range of 0.1-100 ug/kg of subject. Wide
variations in the needed dosage, however, are to be expected
in view of the variety of compounds available and the
differing efficiencies of various routes of administration. For
example, oral administration would be expected to require
higher dosages than administration by intravenous injection.
Variations in these dosage levels can be adjusted using
standard empirical routines for optimization, as is well
understood in the art.

[0109] Polypeptides used in treatment can also be gener-
ated endogenously in the subject, in treatment, modalities
often referred to as “gene therapy” as described above. Thus,
for example, cells from a subject may be engineered with a
polynucleotide, such as a DNA or RNA, to encode a
polypeptide ex vivo, and for example, by the use of a
retroviral plasmid vector. The cells are then introduced into
the subject.

EXAMPLES

[0110] The examples below are carried out using standard
techniques, which are well known and routine to those of
skill in the art, except where otherwise described in detail.
The examples illustrate, but do not limit the invention.

[0111] Cloning

[0112] Rapid amplification of cDNA ends polymerase
chain reaction technology (RACE PCR) was used to identify
the missing 5' cDNA sequence of the aspartyl protease 2
gene. The source of cDNA template for the amplification
reactions was a range of Marathon-Ready™ cDNA prepa-
rations (Clontech Laboratories, Inc., 1020 East Meadow
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Circle, Palo Alto, Calif. 94303-4230, USA.). These Mara-
thon-Ready cDNAs are essentially cDNA libraries which
have oligonucleotide adaptors ligated onto them. This
allows the researcher to perform 5' RACE PCR using two
primers, one complementary to a region of known sequence
in the gene of interest and the other complementary to the
ligated adaptor; resulting in an extension to the known
sequence at the 5'end. PCR was performed using Ampli-
Tag® Gold DNA polymerase (Perkin-Elmer Corp).

[0113] It was found to be necessary to include 5% Dim-
ethylsulphoxide in the reaction buffer for successtul ampli-
fication, probably due to the high GC nucleotide content of
this region of DNA.

[0114] The DNA sequence was cloned and a region of
DNA was confirmed (nucleotides 1-273 in Table 1) at the 5'
end of the Asp2 gene as extending from the start codon to
overlap with the previously identified EST sequences. This
novel sequence was identified in ¢cDNA templates from
seven human tissues, heart, leukocyte, mammary gland,
spleen, skeletal muscle, thymus and aorta.

[0115] Northern Analysis

[0116] A human Multiple Tissue Northern blot (MTN
catalogue number 7760-1) (Clontech) was hybridized with
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an Asp-2 specific probe (of 325 nucleotides in length)
generated by PCR, using the specific oligonucleotides 5'
GATGAGTTCAGGACGGCAG 3' (SEQ ID NO:5) and 5'
GGTGCCATATGTGTCTCC 3' (SEQ ID NO:6). The probe
was radiolabelled by incorporation of **P-dCTP during PCR
amplification, and the labelled PCR product was subse-
quently purified using the Qiagen PCR Purification Kit.
After a 1 hour prehybridization, hybridization was carried
out for 2 hours using ExpressHyb buffer (Clontech) at 68°
C., and the labelled probe was added to a final concentration
of 1x10° cpm/ml. After hybridization, the membrane was
washed twice in 2xSSC/0.05% SDS for 20 minutes, and
twice in 0.1xSSC/0.1% SDS at 50° C. for 20 minutes. The
membrane was then wrapped in plastic wrap and exposed to
X-ray film at -70° C. with two intensifying screens. This
revealed that the highest expression (tissues examined were
heart, brain, placenta, lung, liver, skeletal muscle, kidney
and pancreas) of Asp2 was in the pancreas, followed by the
brain.

[0117] All publications, including but not limited to pat-
ents and patent applications, cited in this specification are
herein incorporated by reference as if each individual pub-
lication were specifically and individually indicated to be
incorporated by reference herein as though fully set forth.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 6

<210> SEQ ID NO 1

<211> LENGTH: 2541

<212> TYPE: DNA

<213> ORGANISM: HOMO SAPIENS

<220> FEATURE: FEATURE: MISCELLANEOUS FEATURE
<221> NAME/KEY: UNSURE

<222> LOCATION:

(2455) (2456) (2463) (2478) (2480) (2497) (2507) (2509) (2512) (2516) (2520)

(2522)(2525) (2529) (2539) (2540)

<223> OTHER INFORMATION: OTHER INFORMATION: n= a, g, ¢ or t

<400> SEQUENCE: 1

atggcccaag ccctgeccctg gectectgetg tggatgggeg cgggagtgect gcctgcccac 60

ggcacccagc acggcatccg gctgcccctg cgcageggec tggggggege ccccecctgggg 120

ctgcggctgce cccgggagac cgacgaagag cccgaggagc ccggccggag gggcagettt 180

gtggagatgg tggacaacct gaggggcaag tcggggcagg gctactacgt ggagatgacc 240

gtgggcagcc ccccgcagac gctcaacatc ctggtggata caggcagcag taactttgca 300
gtgggtgctg ccccccacce cttectgcat cgctactacce agaggcagect gtccagcaca 360
taccgggacc tccggaaggg tgtgtatgag ccctacaccc agggcaagtg ggaaggggag 420
ctgggcaccg acctggtaag catcccccat ggccccaacg tcactgtgeg tgccaacatt 480
gctgccatca ctgaatcaga caagttcttc atcaacgget ccaactggga aggcatcctg 540
gggctggcct atgctgagat tgccaggcct gacgactccce tggagccttt ctttgactet 600
ctggtaaagc agacccacgt tcccaacctc ttctccctge agetttgtgg tgctggette 660
cccctcaacce agtctgaagt gctggcctect gtcggaggga gcatgatcat tggaggtatce 720

gaccactcgc tgtacacagg cagtctctgg tatacaccca tccggcggga gtggtattat 780
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-continued
gaggtgatca ttgtgcgggt ggagatcaat ggacaggatc tgaaaatgga ctgcaaggag 840
tacaactatg acaagagcat tgtggacagt ggcaccacca accttcgttt gcccaagaaa 900
gtgtttgaag ctgcagtcaa atccatcaag gcagcctcct ccacggagaa gttccctgat 960

ggtttctgge taggagagca gctggtgtgc tggcaagcag gcaccacccc ttggaacatt 1020
ttcccagtca tctcactcta cctaatgggt gaggttacca accagtcctt ccgcatcacc 1080
atccttccoge agcaatacct gcggccagtg gaagatgtgg ccacgtccca agacgactgt 1140
tacaagtttg ccatctcaca gtcatccacg ggcactgtta tgggagctgt tatcatggag 1200
ggcttctacg ttgtctttga tcgggcccga aaacgaattg getttgetgt cagcgettge 1260
catgtgcacg atgagttcag gacggcagcg gtggaaggcc cttttgtcac cttggacatg 1320
gaagactgtg gctacaacat tccacagaca gatgagtcaa ccctcatgac catagcctat 1380
gtcatggctg ccatctgcge cctecttcatg ctgccactet gectcatggt gtgtcagtgg 1440
cgctgecctece gectgecctgeg ccagcagcat gatgactttg ctgatgacat ctcecctgetg 1500
aagtgaggag gcccatggga gaaagataga gattcccctg ggaccacacc tccgtggttce 1560
actttggtca caagtaggag acacagatgg cacctgtggc cagagcacct caggaccctc 1620
cccacccacc aaatgcctct gccttgatgg agaaggaaaa ggctggcaag gtgggttcca 1680
gggactgtac ctgtaggaaa cagaaaagag aagaaagaag cactctgctg gcgggaatac 1740
tcttggtcac ctcaaattta agtcgggaaa ttctgctget tgaaacttca gccctgaacc 1800
tttgtccacc attcctttaa attctccaac ccaaagtatt cttcttttet tagtttcaga 1860
agtactggca tcacacgcag gttaccttgg cgtgtgtcce tgtggtaccc gggcagagaa 1920
gagaccaagc ttgtttccct gctggccaaa gtcagtagga gaggatgcac agtttgctat 1980
ttgctttaga gacagggact gtataaacaa gcctaacatt ggtgcaaaga ttgcctcttg 2040
aattaaaaaa aaaaactaga ttgactattt atacaaatgg gggcggctgg aaagaggaga 2100
aggagaggga gtacaaagac agggaatagt gggatcaaag ctaggaaagg cagaaacaca 2160
accactcacc agtcctagtt ttagacctca tctccaagat agcatcccat ctcagaagat 2220
gggtgttgtt ttcaatgttt tcttttectgt ggttgcagece tgaccaaaag tgagatggga 2280
agggcttatc tagccaaaga gctctttttt agctctctta aatgaagtgc ccactaagga 2340
agttccactt gaacacatgg aatttctgcc atattaattt ccattgtctc tatctggaac 2400
caccctttaa tctctacata tgattaggtc cagcacttga aaatattcct aaccnnaatt 2460
tgncttgggg gctttgengn ccaggtgcta aaagggnttg ggtaggngne cncttntatn 2520
tnatncctna aaaggttann g 2541
<210> SEQ ID NO 2

<211> LENGTH: 501

<212> TYPE: PRT

<213> ORGANISM: HOMO SAPIENS

<400> SEQUENCE: 2

Met Ala Gln Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val
1 5 10 15

Leu Pro Ala His Gly Thr Gln His Gly Ile Arg Leu Pro Leu Arg Ser
20 25 30

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp
35 40 45



US 2005/0101556 Al May 12, 2005
14

-continued

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val
50 55 60

Asp Asn Leu Arg Gly Lys Ser Gly Gln Gly Tyr Tyr Val Glu Met Thr
65 70 75 80

Val Gly Ser Pro Pro Gln Thr Leu Asn Ile Leu Val Asp Thr Gly Ser
85 90 95

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr
100 105 110

Tyr Gln Arg Gln Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val
115 120 125

Tyr Glu Pro Tyr Thr Gln Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp
130 135 140

Leu Val Ser Ile Pro His Gly Pro Asn Val Thr Val Arg Ala Asn Ile
145 150 155 160

Ala Ala Ile Thr Glu Ser Asp Lys Phe Phe Ile Asn Gly Ser Asn Trp
165 170 175

Glu Gly Ile Leu Gly Leu Ala Tyr Ala Glu Ile Ala Arg Pro Asp Asp
180 185 190

Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gln Thr His Val Pro
195 200 205

Asn Leu Phe Ser Leu Gln Leu Cys Gly Ala Gly Phe Pro Leu Asn Gln
210 215 220

Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met Ile Ile Gly Gly Ile
225 230 235 240

Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro Ile Arg Arg
245 250 255

Glu Trp Tyr Tyr Glu Val Ile Ile Val Arg Val Glu Ile Asn Gly Gln
260 265 270

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser Ile Val
275 280 285

Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala
290 295 300

Ala Val Lys Ser Ile Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp
305 310 315 320

Gly Phe Trp Leu Gly Glu Gln Leu Val Cys Trp Gln Ala Gly Thr Thr
325 330 335

Pro Trp Asn Ile Phe Pro Val Ile Ser Leu Tyr Leu Met Gly Glu Val
340 345 350

Thr Asn Gln Ser Phe Arg Ile Thr Ile Leu Pro Gln Gln Tyr Leu Arg
355 360 365

Pro Val Glu Asp Val Ala Thr Ser Gln Asp Asp Cys Tyr Lys Phe Ala
370 375 380

Ile Ser Gln Ser Ser Thr Gly Thr Val Met Gly Ala Val Ile Met Glu
385 390 395 400

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg Ile Gly Phe Ala
405 410 415

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu
420 425 430

Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn Ile Pro
435 440 445
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Gln Thr Asp Glu Ser Thr Leu Met Thr Ile Ala Tyr Val Met Ala Ala
450 455 460

Ile Cys Ala Leu Phe Met Leu Pro Leu Cys Leu Met Val Cys Gln Trp
465 470 475 480

Arg Cys Leu Arg Cys Leu Arg Gln Gln His Asp Asp Phe Ala Asp Asp
485 490 495

Ile Ser Leu Leu Lys
500

<210> SEQ ID NO 3

<211> LENGTH: 2370

<212> TYPE: DNA

<213> ORGANISM: HOMO SAPIENS

<220> FEATURE: FEATURE: MISCELLANEOUS FEATURE

<221> NAME/KEY: UNSURE

<222> LOCATION: (2284)(2285)(2292)(2307)(2309)(2326)(2336)(2338)(2341)
(2345)(2349)(2351)(2354)(2358)(2368)(2369)

<223> OTHER INFORMATION: OTHER INFORMATION: n= a, g, Cc or t

<400> SEQUENCE: 3

ggcagctttg tggagatggt ggacaacctg aggggcaagt cggggcaggg ctactacgtg 60
gagatgaccg tgggcagccc cccgcagacg ctcaacatcc tggtggatac aggcagcagt 120
aactttgcag tgggtgctgc cccccacccc ttcctgcatce gctactacca gaggcagcetg 180
tccagcacat accgggacct ccggaagggt gtgtatgage cctacaccca gggcaagtgg 240
gaaggggagc tgggcaccga cctggtaagc atcccccatg gccccaacgt cactgtgegt 300
gccaacattg ctgccatcac tgaatcagac aagttcttca tcaacggctc caactgggaa 360
ggcatcctgg ggctggccta tgctgagatt gccaggectg acgactccct ggagecttte 420
tttgactctc tggtaaagca gacccacgtt cccaacctct tctccctgeca getttgtggt 480
gctggcttce ccctcaacca gtctgaagtg ctggcctctg tcggagggag catgatcatt 540
ggaggtatcg accactcgct gtacacaggc agtctctggt atacacccat ccggcgggag 600
tggtattatg aggtgatcat tgtgcgggtg gagatcaatg gacaggatct gaaaatggac 660
tgcaaggagt acaactatga caagagcatt gtggacagtg gcaccaccaa ccttcgtttg 720
cccaagaaag tgtttgaagc tgcagtcaaa tccatcaagg cagcctctcc acgggagaag 780
ttcecectgatg gtttetgget aggagagcag ctggtgtget ggcaagcagg caccacccct 840
tggaacattt tcccagtcat ctcactctac ctaatgggtg aggttaccaa ccagtccttce 900
cgcatcacca tccttccgeca gcaatacctg cggccagtgg aagatgtgge cacgtcccaa 960

gacgactgtt acaagtttgc catctcacag tcatccacgg gcactgttat gggagctgtt 1020
atcatggagg gcttctacgt tgtctttgat cgggcccgaa aacgaattgg ctttgctgtce 1080
agcgcttgecc atgtgcacga tgagttcagg acggcagcgg tggaaggccc ttttgtcacc 1140
ttggacatgg aagactgtgg ctacaacatt ccacagacag atgagtcaac cctcatgacc 1200
atagcctatg tcatggctgce catctgecgecc ctecttcatge tgccactctg cctcatggtg 1260
tgtcagtggce gctgecctceg ctgecctgege cagacaatgg atgactttgce tgatgacatc 1320
tcecctgetga agtgaggagg cccatgggag aaagatagag attcccctgg gaccacacct 1380
ccgtggttca ctttggtcac aagtaggaga cacagatggc acctgtggcc agagcacctc 1440
aggaccctcce ccacccacca aatgcctcetg ccttgatgga gaaggaaaag gctggcaagg 1500

tgggttccag ggactgtacc tgtaggaaac agaaaagaga agaaagaagc actctgctgg 1560
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-continued

cgggaatact cttggtcacc tcaaatttaa gtcgggaaat tctgctgctt gaaacttcag 1620

ccctgaacct ttgtccacca ttcctttaaa ttctccaacc caaagtattc ttottttett 1680

agtttcagaa gtactggcat cacacgcagg ttaccttggc gtgtgtccect gtggtaccecg 1740

ggcagagaag agaccaagct tgtttccctg ctggccaaag tcagtaggag aggatgcaca 1800

gtttgctatt tgctttagag acagggactg tataaacaag cctaacattg gtgcaaagat 1860

tgcctcttga attaaaaaaa aaaactagat tgactattta tacaaatggg ggcggctgga 1920

aagaggagaa ggagagggag tacaaagaca gggaatagtg ggatcaaagc taggaaaggc 1980

agaaacacaa ccactcacca gtcctagttt tagacctcat ctccaagata gcatcccatc 2040

tcagaagatg ggtgttgttt tcaatgtttt cttttctgtg gttgcagcct gaccaaaagt 2100

gagatgggaa gggcttatct agccaaagag ctctttttta gctctcttaa atgaagtgec 2160

cactaaggaa gttccacttg aacacatgga atttctgcca tattaatttc cattgtctet 2220

atctggaacc accctttaat ctctacatat gattaggtcc agcacttgaa aatattccta 2280

accnnaattt gncttggggg ctttgcngnc caggtgctaa aagggnttgg gtaggngncc 2340

ncttntatnt natncctnaa aaggttanng 2370

<210> SEQ ID NO 4

<211> LENGTH: 774

<212> TYPE: PRT

<213> ORGANISM: HOMO SAPIENS

<220> FEATURE: FEATURE: MISCELLANEOUS FEATURE

<221> NAME/KEY: UNSURE

<222> LOCATION: (747)(749)(755)(761)(763)(764)(765)(766)(767)(768)(769)
(774)

<223> OTHER INFORMATION: OTHER INFORMATION: Xaa = amino acid

<400> SEQUENCE: 4

Gly Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gln
1 5 10 15

Gly Tyr Tyr Val Glu Met Thr Val Gly Ser Pro Pro Gln Thr Leu Asn
20 25 30

Ile Leu Val Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro
His Pro Phe Leu His Arg Tyr Tyr Gln Arg Gln Leu Ser Ser Thr Tyr
50 55 60

Arg Asp Leu Arg Lys Gly Val Tyr Glu Pro Tyr Thr Gln Gly Lys Trp
65 70 75 80

Glu Gly Glu Leu Gly Thr Asp Leu Val Ser Ile Pro His Gly Pro Asn
85 90 95

Val Thr Val Arg Ala Asn Ile Ala Ala Ile Thr Glu Ser Asp Lys Phe
100 105 110

Phe Ile Asn Gly Ser Asn Trp Glu Gly Ile Leu Gly Leu Ala Tyr Ala
115 120 125

Glu Ile Ala Arg Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu
130 135 140

Val Lys Gln Thr His Val Pro Asn Leu Phe Ser Leu Gln Leu Cys Gly
145 150 155 160

Ala Gly Phe Pro Leu Asn Gln Ser Glu Val Leu Ala Ser Val Gly Gly
165 170 175

Ser Met Ile Ile Gly Gly Ile Asp His Ser Leu Tyr Thr Gly Ser Leu
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180 185 190

Trp Tyr Thr Pro Ile Arg Arg Glu Trp Tyr Tyr Glu Val Ile Ile Val
195 200 205

Arg Val Glu Ile Asn Gly Gln Asp Leu Lys Met Asp Cys Lys Glu Tyr
210 215 220

Asn Tyr Asp Lys Ser Ile Val Asp Ser Gly Thr Thr Asn Leu Arg Leu
225 230 235 240

Pro Lys Lys Val Phe Glu Ala Ala Val Lys Ser Ile Lys Ala Ala Ser
245 250 255

Pro Arg Glu Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gln Leu Val
260 265 270

Cys Trp Gln Ala Gly Thr Thr Pro Trp Asn Ile Phe Pro Val Ile Ser
275 280 285

Leu Tyr Leu Met Gly Glu Val Thr Asn Gln Ser Phe Arg Ile Thr Ile
290 295 300

Leu Pro Gln Gln Tyr Leu Arg Pro Val Glu Asp Val Ala Thr Ser Gln
305 310 315 320

Asp Asp Cys Tyr Lys Phe Ala Ile Ser Gln Ser Ser Thr Gly Thr Val
325 330 335

Met Gly Ala Val Ile Met Glu Gly Phe Tyr Val Val Phe Asp Arg Ala
340 345 350

Arg Lys Arg Ile Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu
355 360 365

Phe Arg Thr Ala Ala Val Glu Gly Pro Phe Val Thr Leu Asp Met Glu
370 375 380

Asp Cys Gly Tyr Asn Ile Pro Gln Thr Asp Glu Ser Thr Leu Met Thr
385 390 395 400

Ile Ala Tyr Val Met Ala Ala Ile Cys Ala Leu Phe Met Leu Pro Leu
405 410 415

Cys Leu Met Val Cys Gln Trp Arg Cys Leu Arg Cys Leu Arg Gln Thr
420 425 430

Met Asp Asp Phe Ala Asp Asp Ile Ser Leu Leu Lys Gly Gly Pro Trp
435 440 445

Glu Lys Asp Arg Asp Ser Pro Gly Thr Thr Pro Pro Trp Phe Thr Leu
450 455 460

Val Thr Ser Arg Arg His Arg Trp His Leu Trp Pro Glu His Leu Arg
465 470 475 480

Thr Leu Pro Thr His Gln Met Pro Leu Pro Trp Arg Arg Lys Arg Leu
485 490 495

Ala Arg Trp Val Pro Gly Thr Val Pro Val Gly Asn Arg Lys Glu Lys
500 505 510

Lys Glu Ala Leu Cys Trp Arg Glu Tyr Ser Trp Ser Pro Gln Ile Val
515 520 525

Gly Lys Phe Cys Cys Leu Lys Leu Gln Pro Thr Phe Val His His Ser
530 535 540

Phe Lys Phe Ser Asn Pro Lys Tyr Ser Ser Phe Leu Ser Phe Arg Ser
545 550 555 560

Thr Gly Ile Thr Arg Arg Leu Pro Trp Arg Val Ser Leu Trp Tyr Pro
565 570 575

Gly Arg Glu Glu Thr Lys Leu Val Ser Leu Leu Ala Lys Val Ser Arg
580 585 590
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-continued

Thr Val Leu Leu Gln

600

Arg Gly Cys

595

Cys Tyr Arg Gly

605

His Leu Leu Asn

610

Ala Trp Cys Lys Asp Cys

615

Lys Lys

620

Lys

Phe
625

Ile Gln Met Ala

630

Gly Ala Gly Lys Arg Arg

635

Arg Arg

Thr Ser Ile Ala

645

Lys Gly Asn Gly Lys Arg

650

Lys Gly Arg

Gln Phe Thr Pro His Pro Ile

665

Ser Ser Ser

660

Thr His Arg

Gly Phe Gln Phe Phe Ser

685

Leu
680

Cys Cys

675

Cys Cys Gly Cys

Glu
690

Met Ala Ala Glu Leu Phe

700

Ser Gly Arg Tyr Leu

695

Lys

His Ile

715

Leu Ser Ala His Ser Ser Thr Thr

705

Lys Gly

710

Gly

His Pro Leu Ile

730

Ile Ile Val

725

Leu Ser Ser Ile Trp Asn

Ile Phe Leu Thr Xaa Ile Xaa

745

His Leu

740

Asp Val Gln Lys

Phe Ala Gln Val Xaa

765

Xaa Leu Xaa Xaa Xaa

755

Lys Gly

760

Gly

Leu Leu Xaa

770

Xaa Lys Arg

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

SEQ ID NO 5

LENGTH: 19

TYPE: DNA

ORGANISM: HOMO SAPIENS

<400> SEQUENCE: 5

gatgagttca ggacggcag

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

SEQ ID NO 6

LENGTH: 18

TYPE: DNA

ORGANISM: HOMO SAPIENS
<400>

SEQUENCE: 6

ggtgccatat gtgtctcce

Leu Tyr Lys

Leu

Gly

Asn

Ser

670

Leu

Phe

Ser

Ser

Leu

750

Xaa

Gln
Leu

Asp

Thr
640

Ser

Thr
655

Thr

Glu Asp

Thr Lys

Ser Ser

Ala Ile

720

Thr
735

Tyr
Gly Gly

Xaa Xaa

19

18

1. An isolated polynucleotide comprising a nucleotide
sequence that has at least 80% identity over its entire length
to a nucleotide sequence encoding the ASP2 polypeptide of
SEQ ID NO:2; or a nucleotide sequence complementary to
said isolated polynucleotide.

2. The polynucleotide of claim 1 wherein said polynucle-
otide comprises the nucleotide sequence contained in SEQ
ID NO:1 encoding the ASP2 polypeptide of SEQ ID NO2.

3. The polynucleotide of claim 1 wherein said polynucle-
otide comprises a nucleotide sequence that is at least 80%
identical to that of SEQ ID NO:1 over its entire length.

4. The polynucleotide of claim 3 which is polynucleotide
of SEQ ID NO: 1.

5. The polynucleotide of claim 1 which is DNA or RNA.

6. A DNA or RNA molecule comprising an expression
system, wherein said expression system is capable of pro-
ducing a ASP2 polypeptide comprising an amino acid
sequence, which has at least 80% identity with the polypep-
tide of SEQ ID NO:2 when said expression system is present
in a compatible host cell.

7. A host cell comprising the expression system of claim
6

8. A process for producing a ASP2 polypeptide compris-
ing culturing a host of claim 7 under conditions sufficient for
the production of said polypeptide and recovering the
polypeptide from the culture.

9. A process for producing a cell which produces a ASP2
polypeptide thereof comprising transforming or transfecting
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a host cell with the expression system of claim 6 such that
the host cell, under appropriate culture conditions, produces
a ASP2 polypeptide.

10. A ASP2 polypeptide comprising an amino acid
sequence which is at least 80% identical to the amino acid
sequence of SEQ ID NO:2 over its entire length.

11. The polypeptide of claim 10 which comprises the
amino acid sequence of SEQ ID NO:2.

12. An antibody immunospecific for the ASP2 polypep-
tide of claim 10.

13. A method for the treatment of a subject in need of
enhanced activity or expression of ASP2 polypeptide of
claim 10 comprising:

(2) administering to the subject a therapeutically effective
amount of an agonist to said polypeptide; and/or

(b) providing to the subject an isolated polynucleotide
comprising a nucleotide sequence that has at least 80%
identity to a nucleotide sequence encoding the ASP2
polypeptide of SEQ ID NO:2 over its entire length; or
a nucleotide sequence complementary to said nucle-
otide sequence in a form so as to effect production of
said polypeptide activity in vivo.

14. A method for the treatment of a subject having need
to inhibit activity or expression of ASP2 polypeptide of
claim 10 comprising:

(2) administering to the subject a therapeutically effective

amount of an antagonist to said polypeptide; and/or

(b) administering to the subject a nucleic acid molecule
that inhibits the expression of the nucleotide sequence
encoding said polypeptide; and/or
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(c) administering to the subject a therapeutically effective
amount of a polypeptide that competes with said
polypeptide for its ligand, substrate, or receptor.

15. A process for diagnosing a disease or a susceptibility

to a disease in a subject related to expression or activity of
ASP2 polypeptide of claim 10 in a subject comprising:

(a) determining the presence or absence of a mutation in
the nucleotide sequence encoding said ASP2 polypep-
tide in the genome of said subject; and/or

(b) analyzing for the presence or amount of the ASP2
polypeptide expression in a sample derived from said
subject.

16. A method for identifying compounds which inhibit

(antagonize) or agonize the ASP2 polypeptide of claim 10
which comprises:

(a) contacting a candidate compound with cells which
express the ASP2 polypeptide (or cell membrane
expressing ASP2 polypeptide) or respond to ASP2
polypeptide; and

(b) observing the binding, or stimulation or inhibition of
a functional response; or comparing the ability of the
cells (or cell membrane) which were contacted with the
candidate compounds with the same cells which were
not contacted for ASP2 polypeptide activity.
17. An agonist identified by the method of claim 16.
18. An antagonist identified by the method of claim 16.
19. A recombinant host cell produced by a method of
claim 9 or a membrane thereof expressing a ASP2 polypep-
tide.



