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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part applica 
tion of US. application Ser. No. 09/552,317, ?led Apr. 25, 
2000, Which in turn is a continuation-in-part application of 
US. application Ser. No. 09/488,725, ?led Jan. 21, 2000, 
both of Which are incorporated herein by reference in their 
entirety. 

2. BACKGROUND OF THE INVENTION 

[0002] 2.1 Technical Field 

[0003] The present invention provides novel polynucle 
otides and proteins encoded by such polynucleotides, along 
With uses for these polynucleotides and proteins, for 
example in therapeutic, diagnostic and research methods. 

[0004] 2.2 Background 

[0005] Technology aimed at the discovery of protein fac 
tors (including e.g., cytokines, such as lymphokines, inter 
ferons, CSFs, chemokines, and interleukins) has matured 
rapidly over the past decade. The noW routine hybridization 
cloning and expression cloning techniques clone novel poly 
nucleotides “directly” in the sense that they rely on infor 
mation directly related to the discovered protein (i.e., partial 
DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of 
expression cloning). More recent “indirect” cloning tech 
niques such as signal sequence cloning, Which isolates DNA 
sequences based on the presence of a noW Well-recognized 
secretory leader sequence motif, as Well as various PCR 
based or loW stringency hybridiZation-based cloning tech 
niques, have advanced the state of the art by making 
available large numbers of DNA/amino acid sequences for 
proteins that are knoWn to have biological activity, for 
example, by virtue of their secreted nature in the case of 
leader sequence cloning, by virtue of their cell or tissue 
source in the case of PCR-based techniques, or by virtue of 
structural similarity to other genes of knoWn biological 
activity. 

[0006] Identi?ed polynucleotide and polypeptide 
sequences have numerous applications in, for example, 
diagnostics, forensics, gene mapping; identi?cation of muta 
tions responsible for genetic disorders or other traits, to 
assess biodiversity, and to produce many other types of data 
and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

[0007] The compositions of the present invention include 
novel isolated polypeptides, novel isolated polynucleotides 
encoding such polypeptides, including recombinant DNA 
molecules, cloned genes or degenerate variants thereof, 
especially naturally occurring variants such as allelic vari 
ants, antisense polynucleotide molecules, and antibodies 
that speci?cally recogniZe one or more epitopes present on 
such polypeptides, as Well as hybridomas producing such 
antibodies. 

[0008] The compositions of the present invention addi 
tionally include vectors, including expression vectors, con 
taining the polynucleotides of the invention, cells geneti 
cally engineered to contain such polynucleotides and cells 
genetically engineered to express such polynucleotides. 

Oct. 27, 2005 

[0009] The present invention relates to a collection or 
library of at least one novel nucleic acid sequence assembled 
from expressed sequence tags (ESTs) isolated mainly by 
sequencing by hybridiZation (SBH), and in some cases, 
sequences obtained from one or more public databases. The 
invention relates also to the proteins encoded by such 
polynucleotides, along With therapeutic, diagnostic and 
research utilities for these polynucleotides and proteins. 
These nucleic acid sequences are designated as SEQ ID NO: 
1-1104 and are provided in the Sequence Listing. In the 
nucleic acids provided in the Sequence Listing, Ais adenos 
ine; C is cytosine; G is guanosine; T is thymine; and N is any 
of the four bases. In the amino acids provided in the 
Sequence Listing, * corresponds to the stop codon. 

[0010] The nucleic acid sequences of the present invention 
also include, nucleic acid sequences that hybridiZe to the 
complement of SEQ ID NO: 1-1104 under stringent hybrid 
iZation conditions; nucleic acid sequences Which are allelic 
variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a speci?c domain or truncation 
of the peptides encoded by SEQ ID NO: 1-1104. A poly 
nucleotide comprising a nucleotide sequence having at least 
90% identity to an identifying sequence of SEQ ID NO: 
1-1104 or a degenerate variant or fragment thereof. The 
identifying sequence can be 100 base pairs in length. 

[0011] The nucleic acid sequences of the present invention 
also include the sequence information from the nucleic acid 
sequences of SEQ ID NO: 1-1104. The sequence informa 
tion can be a segment of any one of SEQ ID NO: 1-1104 that 
uniquely identi?es or represents the sequence information of 
SEQ ID NO: 1-1104. 

[0012] A collection as used in this application can be a 
collection of only one polynucleotide. The collection of 
sequence information or identifying information of each 
sequence can be provided on a nucleic acid array. In one 
embodiment, segments of sequence information is provided 
on a nucleic acid array to detect the polynucleotide that 
contains the segment. The array can be designed to detect 
full-match or mismatch to the polynucleotide that contains 
the segment. The collection can also be provided in a 
computer-readable format. 

[0013] This invention also includes the reverse or direct 
complement of any of the nucleic acid sequences recited 
above; cloning or expression vectors containing the nucleic 
acid sequences; and host cells or organisms transformed 
With these expression vectors. Nucleic acid sequences (or 
their reverse or direct complements) according to the inven 
tion have numerous applications in a variety of techniques 
knoWn to those skilled in the art of molecular biology, such 
as use as hybridiZation probes, use as primers for PCR, use 
in an array, use in computer-readable media, use in sequenc 
ing full-length genes, use for chromosome and gene map 
ping, use in the recombinant production of protein, and use 
in the generation of anti-sense DNA or RNA, their chemical 
analogs and the like. 

[0014] In a preferred embodiment, the nucleic acid 
sequences of SEQ ID NO: 1-1104 or novel segments or parts 
of the nucleic acids of the invention are used as primers in 
expression assays that are Well knoWn in the art. In a 
particularly preferred embodiment, the nucleic acid 
sequences of SEQ ID NO: 1-1104 or novel segments or parts 
of the nucleic acids provided herein are used in diagnostics 
for identifying expressed genes or, as Well knoWn in the art 
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and exempli?ed by Vollrath et al., Science 258:52-59 
(1992), as expressed sequence tags for physical mapping of 
the human genome. 

[0015] The isolated polynucleotides of the invention 
include, but are not limited to, a polynucleotide comprising 
any one of the nucleotide sequences set forth in the SEQ ID 
NO: 1-1104; a polynucleotide comprising any of the full 
length protein coding sequences of the SEQ ID NO: 1-1104; 
and a polynucleotide comprising any of the nucleotide 
sequences of the mature protein coding sequences of the 
SEQ ID NO: 1-1104. The polynucleotides of the present 
invention also include, but are not limited to, a polynucle 
otide that hybridiZes under stringent hybridization condi 
tions to (a) the complement of any one of the nucleotide 
sequences set forth in the SEQ ID NO: 1-1104; (b) a 
nucleotide sequence encoding any one of the amino acid 
sequences set forth in the Sequence Listing; (c) a polynucle 
otide Which is an allelic variant of any polynucleotides 
recited above; (d) a polynucleotide Which encodes a species 
homolog (e.g. orthologs) of any of the proteins recited 
above; or (e) a polynucleotide that encodes a polypeptide 
comprising a speci?c domain or truncation of any of the 
polypeptides comprising an amino acid sequence set forth in 
the Sequence Listing. 

[0016] The isolated polypeptides of the invention include, 
but are not limited to, a polypeptide comprising any of the 
amino acid sequences set forth in the Sequence Listing; or 
the corresponding full length or mature protein. Polypep 
tides of the invention also include polypeptides With bio 
logical activity that are encoded by (a) any of the polynucle 
otides having a nucleotide sequence set forth in the SEQ ID 
NO: 1-1104; or (b) polynucleotides that hybridiZe to the 
complement of the polynucleotides of (a) under stringent 
hybridiZation conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the 
Sequence Listing, and “substantial equivalents” thereof 
(e.g., With at least about 65%, 70%, 75%, 80%, 85%, 90%, 
95%, 98% or 99% amino acid sequence identity) that 
preferably retain biological activity are also contemplated. 
The polypeptides of the invention may be Wholly or partially 
chemically synthesiZed but are preferably produced by 
recombinant means using the genetically engineered cells 
(e.g. host cells) of the invention. 

[0017] The invention also provides compositions compris 
ing a polypeptide of the invention. Polypeptide composi 
tions of the invention may further comprise an acceptable 
carrier, such as a hydrophilic, e.g., pharmaceutically accept 
able, carrier. 

[0018] The invention also provides host cells transformed 
or transfected With a polynucleotide of the invention. 

[0019] The invention also relates to methods for producing 
a polypeptide of the invention comprising groWing a culture 
of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired 
polypeptide, and purifying the polypeptide from the culture 
or from the host cells. Preferred embodiments include those 
in Which the protein produced by such process is a mature 
form of the protein. 

[0020] Polynucleotides according to the invention have 
numerous applications in a variety of techniques knoWn to 
those skilled in the art of molecular biology. These tech 
niques include use as hybridiZation probes, use as oligomers, 
or primers, for PCR, use for chromosome and gene mapping, 
use in the recombinant production of protein, and use in 
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generation of anti-sense DNA or RNA, their chemical ana 
logs and the like. For example, When the expression of an 
mRNA is largely restricted to a particular cell or tissue type, 
polynucleotides of the invention can be used as hybridiZa 
tion probes to detect the presence of the particular cell or 
tissue mRNA in a sample using, e.g., in situ hybridiZation. 

[0021] In other exemplary embodiments, the polynucle 
otides are used in diagnostics as expressed sequence tags for 
identifying expressed genes or, as Wel1knoWn in the art and 
exempli?ed by Vollrath et al., Science 258:52-59 (1992), as 
expressed sequence tags for physical mapping of the human 
genome. 

[0022] The polypeptides according to the invention can be 
used in a variety of conventional procedures and methods 
that are currently applied to other proteins. For example, a 
polypeptide of the invention can be used to generate an 
antibody that speci?cally binds the polypeptide. Such anti 
bodies, particularly monoclonal antibodies, are useful for 
detecting or quantitating the polypeptide in tissue. The 
polypeptides of the invention can also be used as molecular 
Weight markers, and as a food supplement. 

[0023] Methods are also provided for preventing, treating, 
or ameliorating a medical condition Which comprises the 
step of administering to a mammalian subject a therapeuti 
cally effective amount of a composition comprising a 
polypeptide of the present invention and a pharmaceutically 
acceptable carrier. 

[0024] In particular, the polypeptides and polynucleotides 
of the invention can be utiliZed, for example, in methods for 
the prevention and/or treatment of disorders involving aber 
rant protein expression or biological activity. 

[0025] The present invention further relates to methods for 
detecting the presence of the polynucleotides or polypep 
tides of the invention in a sample. Such methods can, for 
example, be utiliZed as part of prognostic and diagnostic 
evaluation of disorders as recited herein and for the identi 
?cation of subjects exhibiting a predisposition to such 
conditions. The invention provides a method for detecting 
the polynucleotides of the invention in a sample, comprising 
contacting the sample With a compound that binds to and 
forms a complex With the polynucleotide of interest for a 
period suf?cient to form the complex and under conditions 
suf?cient to form a complex and detecting the complex such 
that if a complex is detected, the polynucleotide of interest 
is detected. The invention also provides a method for 
detecting the polypeptides of the invention in a sample 
comprising contacting the sample With a compound that 
binds to and forms a complex With the polypeptide under 
conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a 
complex is formed, the polypeptide is detected. 

[0026] The invention also provides kits comprising poly 
nucleotide probes and/or monoclonal antibodies, and option 
ally quantitative standards, for carrying out methods of the 
invention. Furthermore, the invention provides methods for 
evaluating the ef?cacy of drugs, and monitoring the progress 
of patients, involved in clinical trials for the treatment of 
disorders as recited above. 

[0027] The invention also provides methods for the iden 
ti?cation of compounds that modulate (i.e., increase or 
decrease) the expression or activity of the polynucleotides 
and/or polypeptides of the invention. Such methods can be 
utiliZed, for example, for the identi?cation of compounds 
that can ameliorate symptoms of disorders as recited herein. 
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Such methods can include, but are not limited to, assays for 
identifying compounds and other substances that interact 
With (e.g., bind to) the polypeptides of the invention. The 
invention provides a method for identifying a compound that 
binds to the polypeptides of the invention comprising con 
tacting the compound With a polypeptide of the invention in 
a cell for a time suf?cient to form a polypeptide/compound 
complex, Wherein the complex drives expression of a 
reporter gene sequence in the cell; and detecting the com 
plex by detecting the reporter gene sequence expression 
such that if expression of the reporter gene is detected the 
compound the binds to a polypeptide of the invention is 
identi?ed. 

[0028] The methods of the invention also provides meth 
ods for treatment Which involve the administration of the 
polynucleotides or polypeptides of the invention to individu 
als exhibiting symptoms or tendencies. In addition, the 
invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering com 
pounds and other substances that modulate the overall 
activity of the target gene products. Compounds and other 
substances can effect such modulation either on the level of 
target gene/protein expression or target protein activity. 

[0029] The polypeptides of the present invention and the 
polynucleotides encoding them are also useful for the same 
functions knoWn to one of skill in the art as the polypeptides 
and polynucleotides to Which they have the closest homol 
ogy (set forth in Table 1). If no homology is set forth for a 
sequence, then the polypeptides and polynucleotides of the 
present invention are useful for a variety of applications, as 
described herein, including use in arrays for detection. 

4. DETAILED DESCRIPTION OF THE 
INVENTION 

[0030] 4.1 De?nitions 

[0031] It must be noted that as used herein and in the 
appended claims, the singular forms “a”, “an” and “the” 
include plural references unless the context clearly dictates 
otherWise. 

[0032] The term “active” refers to those forms of the 
polypeptide Which retain the biologic and/or immunologic 
activities of any naturally occurring polypeptide. According 
to the invention, the terms “biologically active” or “biologi 
cal activity” refer to a protein or peptide having structural, 
regulatory or biochemical functions of a naturally occurring 
molecule. Likewise “immunologically active” or “immuno 
logical activity” refers to the capability of the natural, 
recombinant or synthetic polypeptide to induce a speci?c 
immune response in appropriate animals or cells and to bind 
With speci?c antibodies. 

[0033] The term “activated cells” as used in this applica 
tion are those cells Which are engaged in extracellular or 
intracellular membrane traf?cking, including the export of 
secretory or enZymatic molecules as part of a normal or 
disease process. 

[0034] The terms “complementary” or “complementarity” 
refer to the natural binding of polynucleotides by base 
pairing. For example, the sequence 5‘-AGT-3‘ binds to the 
complementary sequence 3‘-TCA-5‘. Complementarity 
betWeen tWo single-stranded molecules may be “partial” 
such that only some of the nucleic acids bind or it may be 
“complete” such that total complementarity exists betWeen 
the single stranded molecules. The degree of complemen 
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tarity betWeen the nucleic acid strands has signi?cant effects 
on the efficiency and strength of the hybridiZation betWeen 
the nucleic acid strands. 

[0035] The term “embryonic stem cells (ES)” refers to a 
cell that can give rise to many differentiated cell types in an 
embryo or an adult, including the germ cells. The term 
“germ line stem cells (GSCs)” refers to stem cells derived 
from primordial stem cells that provide a steady and con 
tinuous source of germ cells for the production of gametes. 
The term “primordial germ cells (PGCs)” refers to a small 
population of cells set aside from other cell lineages par 
ticularly from the yolk sac, mesenteries, or gonadal ridges 
during embryogenesis that have the potential to differentiate 
into germ cells and other cells. PGCs are the source from 
Which GSCs and ES cells are derived The PGCs, the GSCs 
and the ES cells are capable of self-reneWal. Thus these cells 
not only populate the germ line and give rise to a plurality 
of terminally differentiated cells that comprise the adult 
specialiZed organs, but are able to regenerate themselves. 

[0036] The term “expression modulating fragment,” EMF, 
means a series of nucleotides Which modulates the expres 
sion of an operably linked ORF or another EMF. 

[0037] As used herein, a sequence is said to “modulate the 
expression of an operably linked sequence” When the 
expression of the sequence is altered by the presence of the 
EMF. EMFs include, but are not limited to, promoters, and 
promoter modulating sequences (inducible elements). One 
class of EMFs are nucleic acid fragments Which induce the 
expression of an operably linked ORF in response to a 
speci?c regulatory factor or physiological event. 

[0038] The terms “nucleotide sequence” or “nucleic acid” 
or “polynucleotide” or “oligonculeotide” are used inter 
changeably and refer to a heteropolymer of nucleotides or 
the sequence of these nucleotides. 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-like or RNA-like material. Generally, nucleic 
acid segments provided by this invention may be assembled 
from fragments of the genome and short oligonucleotide 
linkers, or from a series of oligonucleotides, or from indi 
vidual nucleotides, to provide a synthetic nucleic acid Which 
is capable of being expressed in a recombinant transcrip 
tional unit comprising regulatory elements derived from a 
microbial or viral operon, or a eukaryotic gene. 

[0039] The terms “oligonucleotide fragment” or a “poly 
nucleotide fragment”, “portion,” or “segment” or “probe” or 
“primer” are used interchangeable and refer to a sequence of 
nucleotide residues Which are at least about 5 nucleotides, 
more preferably at least about 7 nucleotides, more preferably 
at least about 9 nucleotides, more preferably at least about 
11 nucleotides and most preferably at least about 17 nucle 
otides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, 
more preferably less than about 100 nucleotides, more 
preferably less than about 50 nucleotides and most prefer 
ably less than 30 nucleotides. Preferably the probe is from 
about 6 nucleotides to about 200 nucleotides, preferably 
from about 15 to about 50 nucleotides, more preferably from 
about 17 to 30 nucleotides and most preferably from about 
20 to 25 nucleotides. Preferably the fragments can be used 
in polymerase chain reaction (PCR), various hybridiZation 
procedures or microarray procedures to identify or amplify 
identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucle 



US 2005/0239060 A1 

otide sequence of the present invention. Preferably the 
fragment comprises a sequence substantially similar to any 
one of SEQ ID NOs: 1-1104. 

[0040] Probes may, for example, be used to determine 
Whether speci?c mRNA molecules are present in a cell or 
tissue or to isolate similar nucleic acid sequences from 
chromosomal DNA as described by Walsh et al. (Walsh, P. 
S. et al., 1992, PCR Methods Appl 11241-250). They may be 
labeled by nick translation, KlenoW ?ll-in reaction, PCR, or 
other methods Well knoWn in the art. Probes of the present 
invention, their preparation and/or labeling are elaborated in 
Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory 
Manual, Cold Spring Harbor Laboratory, NY; or Ausubel, F. 
M. et al., 1989, Current Protocols in Molecular Biology, 
John Wiley & Sons, NeW York NY, both of Which are 
incorporated herein by reference in their entirety. 

[0041] The nucleic acid sequences of the present invention 
also include the sequence information from the nucleic acid 
sequences of SEQ ID NOs: 1-1104. The sequence informa 
tion can be a segment of any one of SEQ ID NOs: 1-1104 
that uniquely identi?es or represents the sequence informa 
tion of that sequence of SEQ ID NO: 1-1104. One such 
segment can be a tWenty-mer nucleic acid sequence because 
the probability that a tWenty-mer is fully matched in the 
human genome is 1 in 300. In the human genome, there are 
three billion base pairs in one set of chromosomes. Because 
420 possible tWenty-mers exist, there are 300 times more 
tWenty-mers than there are base pairs in a set of human 
chromosome. Using the same analysis, the probability for a 
seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in 
arrays for expression studies, ?fteen-mer segments can be 
used. The probability that the ?fteen-mer is fully matched in 
the expressed sequences is also approximately one in ?ve 
because expressed sequences comprise less than approxi 
mately 5% of the entire genome sequence. 

[0042] Similarly, When using sequence information for 
detecting a single mismatch, a segment can be a tWenty-?ve 
mer. The probability that the tWenty-?ve mer Would appear 
in a human genome With a single mismatch is calculated by 
multiplying the probability for a full match (1+425) times the 
increased probability for mismatch at each nucleotide posi 
tion (3x25). The probability that an eighteen mer With a 
single mismatch can be detected in an array for expression 
studies is approximately one in ?ve. The probability that a 
tWenty-mer With a single mismatch can be detected in a 
human genome is approximately one in ?ve. 

[0043] The term “open reading frame,” ORF, means a 
series of nicleotide triplets coding for amino acids Without 
any termination codons and is a sequence translatable into 
protein. 
[0044] The terms “operably linked” or “operably associ 
ated” refer to functionally related nucleic acid sequences. 
For example, a promoter is operably associated or operably 
linked With a coding sequence if the promoter controls the 
transcription of the coding sequence. While operably linked 
nucleic acid sequences can be contiguous and in the same 
reading frame, certain genetic elements eg repressor genes 
are not contiguously linked to the coding sequence but still 
control transcription/translation of the coding sequence. 

[0045] The term “pluripotent” refers to the capability of a 
cell to differentiate into a number of differentiated cell types 
that are present in an adult organism. A pluripotent cell is 
restricted in its differentiation capability in comparison to a 
totipotent cell. 
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[0046] The terms “polypeptide” or “peptide” or “amino 
acid sequence” refer to an oligopeptide, peptide, polypeptide 
or protein sequence or fragment thereof and to naturally 
occurring or synthetic molecules. A polypeptide “fragment, 
”“portion,” or “segment” is a stretch of amino acid residues 
of at least about 5 amino acids, preferably at least about 7 
amino acids, more preferably at least about 9 amino acids 
and most preferably at least about 17 or more amino acids. 
The peptide preferably is not greater than about 200 amino 
acids, more preferably less than 150 amino acids and most 
preferably less than 100 amino acids. Preferably the peptide 
is from about 5 to about 200 amino acids. To be active, any 
polypeptide must have suf?cient length to display biological 
and/or immunological activity. 

[0047] The term “naturally occurring polypeptide” refers 
to polypeptides produced by cells that have not been geneti 
cally engineered and speci?cally contemplates various 
polypeptides arising from post-translational modi?cations of 
the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation 
and acylation. 

[0048] The term “translated protein coding portion” 
means a sequence Which encodes for the full length protein 
Which may include any leader sequence or any processing 
sequence. 

[0049] The term “mature protein coding sequence” means 
a sequence Which encodes a peptide or protein Without a 
signal or leader sequence. The peptide may have been 
produced by processing in the cell Which removes any 
leader/signal sequence. The peptide may be produced syn 
thetically or the protein may have been produced using a 
polynucleotide only encoding for the mature protein coding 
sequence. 

[0050] The term “derivative” refers to polypeptides 
chemically modi?ed by such techniques as ubiquitination, 
labeling (e.g., With radionuclides or various enZymes), cova 
lent polymer attachment such as pegylation (derivatiZation 
With polyethylene glycol) and insertion or substitution by 
chemical synthesis of amino acids such as ornithine, Which 
do not normally occur in human proteins. 

[0051] The term “variant” (or “analog”) refers to any 
polypeptide differing from naturally occurring polypeptides 
by amino acid insertions, deletions, and substitutions, cre 
ated using, e.g., recombinant DNA techniques. Guidance in 
determining Which amino acid residues may be replaced, 
added or deleted Without abolishing activities of interest, 
may be found by comparing the sequence of the particular 
polypeptide With that of homologous peptides and minimiZ 
ing the number of amino acid sequence changes made in 
regions of high homology (conserved regions) or by replac 
ing amino acids With consensus sequence. 

[0052] Alternatively, recombinant variants encoding these 
same or similar polypeptides may be synthesiZed or selected 
by making use of the “redundancy” in the genetic code. 
Various codon substitutions, such as the silent changes 
Which produce various restriction sites, may be introduced 
to optimiZe cloning into a plasmid or viral vector or expres 
sion in a particular prokaryotic or eukaryotic system. Muta 
tions in the polynucleotide sequence may be re?ected in the 
polypeptide or domains of other peptides added to the 
polypeptide to modify the properties of any part of the 
polypeptide, to change characteristics such as ligand-bind 
ing af?nities, interchain af?nities, or degradation/turnover 
rate. 
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[0053] Preferably, amino acid “substitutions” are the result 
of replacing one amino acid With another amino acid having 
similar structural and/or chemical properties, i.e., conserva 
tive amino acid replacements. “Conservative” amino acid 
substitutions may be made on the basis of similarity in 
polarity, charge, solubility, hydrophobicity, hydrophilicity, 
and/or the amphipathic nature of the residues involved. For 
example, nonpolar (hydrophobic) amino acids include ala 
nine, leucine, isoleucine, valine, proline, phenylalanine, 
tryptophan, and methionine; polar neutral amino acids 
include glycine, serine, threonine, cysteine, tyrosine, aspar 
agine, and glutamine; positively charged (basic) amino acids 
include arginine, lysine, and histidine; and negatively 
charged (acidic) amino acids include aspartic acid and 
glutamic acid. “Insertions” or “deletions” are preferably in 
the range of about 1 to 20 amino acids, more preferably 1 to 
10 amino acids. The variation alloWed may be experimen 
tally determined by systematically making insertions, dele 
tions, or substitutions of amino acids in a polypeptide 
molecule using recombinant DNA techniques and assaying 
the resulting recombinant variants for activity. 

[0054] Alternatively, Where alteration of function is 
desired, insertions, deletions or non-conservative alterations 
can be engineered to produce altered polypeptides. Such 
alterations can, for example, alter one or more of the 
biological functions or biochemical characteristics of the 
polypeptides of the invention. For example, such alterations 
may change polypeptide characteristics such as ligand 
binding af?nities, interchain af?nities, or degradation/turn 
over rate. Further, such alterations can be selected so as to 
generate polypeptides that are better suited for expression, 
scale up and the like in the host cells chosen for expression. 
For example, cysteine residues can be deleted or substituted 
With another amino acid residue in order to eliminate 
disul?de bridges. 

[0055] The terms “puri?ed” or “substantially puri?ed” as 
used herein denotes that the indicated nucleic acid or 
polypeptide is present in the substantial absence of other 
biological macromolecules, e.g., polynucleotides, proteins, 
and the like. In one embodiment, the polynucleotide or 
polypeptide is puri?ed such that it constitutes at least 95% 
by Weight, more preferably at least 99% by Weight, of the 
indicated biological macromolecules present (but Water, 
buffers, and other small molecules, especially molecules 
having a molecular Weight of less than 1000 daltons, can be 
present). 

[0056] The term “isolated” as used herein refers to a 
nucleic acid or polypeptide separated from at least one other 
component (e.g., nucleic acid or polypeptide) present With 
the nucleic acid or polypeptide in its natural source. In one 
embodiment, the nucleic acid or polypeptide is found in the 
presence of (if anything) only a solvent, buffer, ion, or other 
component normally present in a solution of the same. The 
terms “isolated” and “puri?ed” do not encompass nucleic 
acids or polypeptides present in their natural source. 

[0057] The term “recombinant,” When used herein to refer 
to a polypeptide or protein, means that a polypeptide or 
protein is derived from recombinant (e.g., microbial, insect, 
or mammalian) expression systems. “Microbial” refers to 
recombinant polypeptides or proteins made in bacterial or 
fungal (e.g., yeast) expression systems. As a product, 
“recombinant microbial” de?nes a polypeptide or protein 
essentially free of native endogenous substances and unac 
companied by associated native glycosylation. Polypeptides 
or proteins expressed in most bacterial cultures, e. g., E. coli, 
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Will be free of glycosylation modi?cations; polypeptides or 
proteins expressed in yeast Will have a glycosylation pattern 
in general different from those expressed in mammalian 
cells. 

[0058] The term “recombinant expression vehicle or vec 
tor” refers to a plasmid or phage or virus or vector, for 
expressing a polypeptide from a DNA (RNA) sequence. An 
expression vehicle can comprise a transcriptional unit com 
prising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, 
promoters or enhancers, (2) a structural or coding sequence 
Which is transcribed into mRNA and translated into protein, 
and (3) appropriate transcription initiation and termination 
sequences. Structural units intended for use in yeast or 
eukaryotic expression systems preferably include a leader 
sequence enabling extracellular secretion of translated pro 
tein by a host cell. Alternatively, Where recombinant protein 
is expressed Without a leader or transport sequence, it may 
include an amino terminal methionine residue. This residue 
may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a ?nal product. 

[0059] The term “recombinant expression system” means 
host cells Which have stably integrated a recombinant tran 
scriptional unit into chromosomal DNA or carry the recom 
binant transcriptional unit extrachromosomally. Recombi 
nant expression systems as de?ned herein Will express 
heterologous polypeptides or proteins upon induction of the 
regulatory elements linked to the DNA segment or synthetic 
gene to be expressed. This term also means host cells Which 
have stably integrated a recombinant genetic element or 
elements having a regulatory role in gene expression, for 
example, promoters or enhancers. Recombinant expression 
systems as de?ned herein Will express polypeptides or 
proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment 
or gene to be expressed. The cells can be prokaryotic or 
eukaryotic. 
[0060] The term “secreted” includes a protein that is 
transported across or through a membrane, including trans 
port as a result of signal sequences in its amino acid 
sequence When it is expressed in a suitable host cell. 
“Secreted” proteins include Without limitation proteins 
secreted Wholly (e.g., soluble proteins) or partially (e.g., 
receptors) from the cell in Which they are expressed. 
“Secreted” proteins also include Without limitation proteins 
that are transported across the membrane of the endoplasmic 
reticulum. “Secreted” proteins are also intended to include 
proteins containing non-typical signal sequences (e.g. Inter 
leukin-1 Beta, see Krasney, P. A. and Young, P. R. (1992) 
Cytokine 4(2):134-143) and factors released from damaged 
cells (e.g. Interleukin-1 Receptor Antagonist, see Arend, W. 
P. et. al. (1998) Annu. Rev. Immunol. 16:27-55). 

[0061] Where desired, an expression vector may be 
designed to contain a “signal or leader sequence” Which Will 
direct the polypeptide through the membrane of a cell. Such 
a sequence may be naturally present on the polypeptides of 
the present invention or provided from heterologous protein 
sources by recombinant DNA techniques. 

[0062] The term “stringent” is used to refer to conditions 
that are commonly understood in the art as stringent. Strin 
gent conditions can include highly stringent conditions (i.e., 
hybridiZation to ?lter-bound DNA in 0.5 M NaHPO4, 7% 
sodium dodecyl sulfate (SDS), 1 mM EDTA at 65° C., and 
Washing in 0.1><SSC/0.1% SDS at 68° C.), and moderately 
stringent conditions (i.e., Washing in 0.2><SSC/0.1% SDS at 
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42° C.). Other exemplary hybridization conditions are 
described herein in the examples. 

[0063] In instances of hybridization of deoxyoligonucle 
otides, additional exemplary stringent hybridization condi 
tions include Washing in 6><SSC/0.05% sodium pyrophos 
phate at 37° C. (for 14-base oligonucleotides), 48° C. (for 
17-base oligos), 55° C. (for 20-base oligonucleotides), and 
60° C. (for 23-base oligonucleotides). 

[0064] As used herein, “substantially equivalent” can refer 
both to nucleotide and amino acid sequences, for example a 
mutant sequence, that varies from a reference sequence by 
one or more substitutions, deletions, or additions, the net 
effect of Which does not result in an adverse functional 
dissimilarity betWeen the reference and subject sequences. 
Typically, such a substantially equivalent sequence varies 
from one of those listed herein by no more than about 35% 
(i.e., the number of individual residue substitutions, addi 
tions, and/or deletions in a substantially equivalent 
sequence, as compared to the corresponding reference 
sequence, divided by the total number of residues in the 
substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65 % sequence identity to the 
listed sequence. In one embodiment, a substantially equiva 
lent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence 
identity); in a variation of this embodiment, by no more than 
25% (75% sequence identity); and in a further variation of 
this embodiment, by no more than 20% (80% sequence 
identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further 
variation of this embodiment, by no more that 5% (95% 
sequence identity). Substantially equivalent, e.g., mutant, 
amino acid sequences according to the invention preferably 
have at least 80% sequence identity With a listed amino acid 
sequence, more preferably at least 90% sequence identity. 
Substantially equivalent nucleotide sequences of the inven 
tion can have loWer percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the 
genetic code. Preferably, nucleotide sequence has at least 
about 65% identity, more preferably at least about 75% 
identity, and most preferably at least about 95% identity. For 
the purposes of the present invention, sequences having 
substantially equivalent biological activity and substantially 
equivalent expression characteristics are considered sub 
stantially equivalent. For the purposes of determining 
equivalence, truncation of the mature sequence (e.g., via a 
mutation Which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g., 
using the Jotun Hein method (Hein, J. (1990) Methods 
Enzymol. 183:626-645). Identity betWeen sequences can 
also be determined by other methods knoWn in the art, eg 
by varying hybridization conditions. 
[0065] The term “totipotent” refers to the capability of a 
cell to differentiate into all of the cell types of an adult 
organism. 
[0066] The term “transformation” means introducing 
DNA into a suitable host cell so that the DNA is replicable, 
either as an extrachromosomal element, or by chromosomal 
integration. The term “transfection” refers to the taking up of 
an expression vector by a suitable host cell, Whether or not 
any coding sequences are in fact expressed. The term 
“infection” refers to the introduction of nucleic acids into a 
suitable host cell by use of a virus or viral vector. 
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[0067] As used herein, an “uptake modulating fragment,” 
UMF, means a series of nucleotides Which mediate the 
uptake of a linked DNA fragment into a cell. UMFs can be 
readily identi?ed using knoWn UMFs as a target sequence or 
target motif With the computer-based systems described 
beloW. The presence and activity of a UMF can be con?rmed 
by attaching the suspected UMF to a marker sequence. The 
resulting nucleic acid molecule is then incubated With an 
appropriate host under appropriate conditions and the uptake 
of the marker sequence is determined. As described above, 
a UMF Will increase the frequency of uptake of a linked 
marker sequence. 

[0068] Each of the above terms is meant to encompass all 
that is described for each, unless the context dictates other 
Wise. 

[0069] 4.2 Nucleic Acids of the Invention 

[0070] Nucleotide sequences of the invention are set forth 
in the Sequence Listing. 

[0071] The isolated polynucleotides of the invention 
include a polynucleotide comprising the nucleotide 
sequences of the SEQ ID NO: 1-1104; a polynucleotide 
encoding any one of the peptide sequences of SEQ ID NO: 
1-1104; and a polynucleotide comprising the nucleotide 
sequence encoding the mature protein coding sequence of 
the polynucleotides of any one of SEQ ID NO: 1-1104. The 
polynucleotides of the present invention also include, but are 
not limited to, a polynucleotide that hybridizes under strin 
gent conditions to (a) the complement of any of the nucle 
otides sequences of the SEQ ID NO: 1-1104; (b) nucleotide 
sequences encoding any one of the amino acid sequences set 
forth in the Sequence Listing; (c) a polynucleotide Which is 
an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide Which encodes a species homolog of any of 
the proteins recited above; or (e) a polynucleotide that 
encodes a polypeptide comprising a speci?c domain or 
truncation of the polypeptides of SEQ ID NO: 1-1104. 
Domains of interest may depend on the nature of the 
encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, trans 
membrane, or cytoplasmic domains, or combinations 
thereof; domains in immunoglobulin-like proteins include 
the variable immunoglobulin-like domains; domains in 
enzyme-like polypeptides include catalytic and substrate 
binding domains; and domains in ligand polypeptides 
include receptor-binding domains. 

[0072] The polynucleotides of the invention include natu 
rally occurring or Wholly or partially synthetic DNA, e.g., 
cDNA and genomic DNA, and RNA, e.g., mRNA. The 
polynucleotides may include all of the coding region of the 
cDNA or may represent a portion of the coding region of the 
cDNA. 

[0073] The present invention also provides genes corre 
sponding to the cDNA sequences disclosed herein. The 
corresponding genes can be isolated in accordance With 
knoWn methods using the sequence information disclosed 
herein. Such methods include the preparation of probes or 
primers from the disclosed sequence information for iden 
ti?cation and/or ampli?cation of genes in appropriate 
genomic libraries or other sources of genomic materials. 
Further 5‘ and 3‘ sequence can be obtained using methods 
knoWn in the art. For example, full length cDNA or genomic 
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DNA that corresponds to any of the polynucleotides of the 
SEQ ID NO: 1-1104 can be obtained by screening appro 
priate cDNA or genomic DNA libraries under suitable 
hybridization conditions using any of the polynucleotides of 
the SEQ ID NO: 1-1104 or a portion thereof as a probe. 
Alternatively, the polynucleotides of the SEQ ID NO: 
1-1104 may be used as the basis for suitable primer(s) that 
alloW identi?cation and/or ampli?cation of genes in appro 
priate genomic DNA or cDNA libraries. 

[0074] The nucleic acid sequences of the invention can be 
assembled from ESTs and sequences (including cDNA and 
genomic sequences) obtained from one or more public 
databases, such as dbEST, gbpri, and UniGene. The EST 
sequences can provide identifying sequence information, 
representative fragment or segment information, or novel 
segment information for the full-length gene. 

[0075] The polynucleotides of the invention also provide 
polynucleotides including nucleotide sequences that are 
substantially equivalent to the polynucleotides recited 
above. Polynucleotides according to the invention can have, 
e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80%, more typically at least about 90%, 
and even more typically at least about 95%, sequence 
identity to a polynucleotide recited above. 

[0076] Included Within the scope of the nucleic acid 
sequences of the invention are nucleic acid sequence frag 
ments that hybridiZe under stringent conditions to any of the 
nucleotide sequences of the SEQ ID NO: 1-1104, or comple 
ments thereof, Which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably 
greater than 9 nucleotides and most preferably greater than 
17 nucleotides. Fragments of, eg 15, 17, or 20 nucleotides 
or more that are selective for (i.e. speci?cally hybridiZe to 
any one of the polynucleotides of the invention) are con 
templated. Probes capable of speci?cally hybridiZing to a 
polynucleotide can differentiate polynucleotide sequences of 
the invention from other polynucleotide sequences in the 
same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique 
nucleotide sequences. 

[0077] The sequences falling Within the scope of the 
present invention are not limited to these speci?c sequences, 
but also include allelic and species variations thereof. Allelic 
and species variations can be routinely determined by com 
paring the sequence provided in SEQ ID NO: 1-1104, a 
representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID 
NOs: 1-1104 With a sequence from another isolate of the 
same species. Furthermore, to accommodate codon variabil 
ity, the invention includes nucleic acid molecules coding for 
the same amino acid sequences as do the speci?c ORFs 
disclosed herein. In other Words, in the coding region of an 
ORF, substitution of one codon for another codon that 
encodes the same amino acid is expressly contemplated. 

[0078] The nearest neighbor result for the nucleic acids of 
the present invention, including SEQ ID NOs: 1-1104, can 
be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST Which stands for Basic Local 
Alignment Search Tool is used to search for local sequence 
alignments (Altshul, S. F. J. Mol. Evol. 36 290-300 (1993) 
and Altschul S. F. et al. J. Mol. Biol. 21:403-410 (1990)). 
Alternatively a FASTA version 3 search against Genpept, 
using Fastxy algorithm. 
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[0079] Species homologs (or orthologs) of the disclosed 
polynucleotides and proteins are also provided by the 
present invention. Species homologs may be isolated and 
identi?ed by making suitable probes or primers from the 
sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

[0080] The invention also encompasses allelic variants of 
the disclosed polynucleotides or proteins; that is, naturally 
occurring alternative forms of the isolated polynucleotide 
Which also encode proteins Which are identical, homologous 
or related to that encoded by the polynucleotides. 

[0081] The nucleic acid sequences of the invention are 
further directed to sequences Which encode variants of the 
described nucleic acids. These amino acid sequence variants 
may be prepared by methods knoWn in the art by introducing 
appropriate nucleotide changes into a native or variant 
polynucleotide. There are tWo variables in the construction 
of amino acid sequence variants: the location of the mutation 
and the nature of the mutation. Nucleic acids encoding the 
amino acid sequence variants are preferably constructed by 
mutating the polynucleotide to encode an amino acid 
sequence that does not occur in nature. These nucleic acid 
alterations can be made at sites that differ in the nucleic acids 
from different species (variable positions) or in highly 
conserved regions (constant regions). Sites at such locations 
Will typically be modi?ed in series, e. g., by substituting ?rst 
With conservative choices (e.g., hydrophobic amino acid to 
a different hydrophobic amino acid) and then With more 
distant choices (e.g., hydrophobic amino acid to a charged 
amino acid), and then deletions or insertions may be made 
at the target site. Amino acid sequence deletions generally 
range from about 1 to 30 residues, preferably about 1 to 10 
residues, and are typically contiguous. Amino acid insertions 
include amino- and/or carboxyl-terminal fusions ranging in 
length from one to one hundred or more residues, as Well as 
intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from 
about 1 to 10 amino residues, preferably from 1 to 5 
residues. Examples of terminal insertions include the heter 
ologous signal sequences necessary for secretion or for 
intracellular targeting in different host cells and sequences 
such as FLAG or poly-histidine sequences useful for puri 
fying the expressed protein. 

[0082] In a preferred method, polynucleotides encoding 
the novel amino acid sequences are changed via site-directed 
mutagenesis. This method uses oligonucleotide sequences to 
alter a polynucleotide to encode the desired amino acid 
variant, as Well as suf?cient adjacent nucleotides on both 
sides of the changed amino acid to form a stable duplex on 
either side of the site of being changed. In general, the 
techniques of site-directed mutagenesis are Well knoWn to 
those of skill in the art and this technique is exempli?ed by 
publications such as, Edelman et al., DNA 2:183 (1983). A 
versatile and efficient method for producing site-speci?c 
changes in a polynucleotide sequence Was published by 
Zoller and Smith, Nucleic Acids Res. 10:6487-6500 (1982). 
PCR may also be used to create amino acid sequence 
variants of the novel nucleic acids. When small amounts of 
template DNA are used as starting material, primer(s) that 
differs slightly in sequence from the corresponding region in 
the template DNA can generate the desired amino acid 
variant. PCR ampli?cation results in a population of product 
DNA fragments that differ from the polynucleotide template 
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encoding the polypeptide at the position speci?ed by the 
primer. The product DNA fragments replace the correspond 
ing region in the plasmid and this gives a polynucleotide 
encoding the desired amino acid variant. 

[0083] A further technique for generating amino acid 
variants is the cassette mutagenesis technique described in 
Wells et al., Gene 34:315 (1985); and other mutagenesis 
techniques Well knoWn in the art, such as, for example, the 
techniques in Sambrook et al., supra, and Current Protocols 
in Molecular Biology, Ausubel et al. Due to the inherent 
degeneracy of the genetic code, other DNA sequences Which 
encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the 
invention for the cloning and expression of these novel 
nucleic acids. Such DNA sequences include those Which are 
capable of hybridiZing to the appropriate novel nucleic acid 
sequence under stringent conditions. 

[0084] Polynucleotides encoding preferred polypeptide 
truncations of the invention can be used to generate poly 
nucleotides encoding chimeric or fusion proteins comprising 
one or more domains of the invention and heterologous 
protein sequences. 

[0085] The polynucleotides of the invention additionally 
include the complement of any of the polynucleotides 
recited above. The polynucleotide can be DNA (genomic, 
cDNA, ampli?ed, or synthetic) or RNA. Methods and algo 
rithms for obtaining such polynucleotides are Well knoWn to 
those of skill in the art and can include, for example, 
methods for determining hybridiZation conditions that can 
routinely isolate polynucleotides of the desired sequence 
identities. 

[0086] In accordance With the invention, polynucleotide 
sequences comprising the mature protein coding sequences 
corresponding to any one of SEQ ID NO: 1-1104, or 
functional equivalents thereof, may be used to generate 
recombinant DNA molecules that direct the expression of 
that nucleic acid, or a functional equivalent thereof, in 
appropriate host cells. Also included are the cDNA inserts of 
any of the clones identi?ed herein. 

[0087] Apolynucleotide according to the invention can be 
joined to any of a variety of other nucleotide sequences by 
Well-established recombinant DNA techniques (see Sam 
brook J et al. (1989) Molecular Cloning: A Laboratory 
Manual, Cold Spring Harbor Laboratory, Useful nucle 
otide sequences for joining to polynucleotides include an 
assortment of vectors, e.g., plasmids, cosmids, lambda 
phage derivatives, phagemids, and the like, that are Well 
knoWn in the art. Accordingly, the invention also provides a 
vector including a polynucleotide of the invention and a host 
cell containing the polynucleotide. In general, the vector 
contains an origin of replication functional in at least one 
organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the 
invention include expression vectors, replication vectors, 
probe generation vectors, and sequencing vectors. A host 
cell according to the invention can be a prokaryotic or 
eukaryotic cell and can be a unicellular organism or part of 
a multicellular organism. 

[0088] The present invention further provides recombi 
nant constructs comprising a nucleic acid having any of the 
nucleotide sequences of the SEQ ID NOs: 1-1104 or a 
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fragment thereof or any other polynucleotides of the inven 
tion. In one embodiment, the recombinant constructs of the 
present invention comprise a vector, such as a plasmid or 
viral vector, into Which a nucleic acid having any of the 
nucleotide sequences of the SEQ ID NOs: 1-1104 or a 
fragment thereof is inserted, in a forWard or reverse orien 
tation. In the case of a vector comprising one of the ORFs 
of the present invention, the vector may further comprise 
regulatory sequences, including for example, a promoter, 
operably linked to the ORF. Large numbers of suitable 
vectors and promoters are knoWn to those of skill in the art 
and are commercially available for generating the recombi 
nant constructs of the present invention. The folloWing 
vectors are provided by Way of example. Bacterial: pBs, 
phagescript, PsiX174, pBluescript SK, pBs KS, pNH8a, 
pNH16a, pNH18a, pNH46a (Stratagene); pTrc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). 
Eukaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Strat 
agene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 
[0089] The isolated polynucleotide of the invention may 
be operably linked to an expression control sequence such as 
the pMT2 or pED expression vectors disclosed in Kaufman 
et al., Nucleic Acids Res. 19, 4485-4490 (1991), in order to 
produce the protein recombinantly. Many suitable expres 
sion control sequences are knoWn in the art. General meth 
ods of expressing recombinant proteins are also knoWn and 
are exempli?ed in R. Kaufman, Methods in Enzymology 
185, 537-566 (1990). As de?ned herein “operably linked” 
means that the isolated polynucleotide of the invention and 
an expression control sequence are situated Within a vector 
or cell in such a Way that the protein is expressed by a host 
cell Which has been transformed (transfected) With the 
ligated polynucleotide/expression control sequence. 
[0090] Promoter regions can be selected from any desired 
gene using CAT (chloramphenicol transferase) vectors or 
other vectors With selectable markers. TWo appropriate 
vectors are pKK232-8 and pCM7. Particular named bacte 
rial promoters include lacI, lacZ, T3, T7, gpt, lambda PR, 
and trc. Eukaryotic promoters include CMV immediate 
early, HSV thymidine kinase, early and late SV40, LTRs 
from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is Well Within the level 
of ordinary skill in the art. Generally, recombinant expres 
sion vectors Will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the 
ampicillin resistance gene of E. coli and S. cerevisiae TRP1 
gene, and a promoter derived from a highly-expressed gene 
to direct transcription of a doWnstream structural sequence. 
Such promoters can be derived from operons encoding 
glycolytic enZymes such as 3-phosphoglycerate kinase 
(PGK), a-factor, acid phosphatase, or heat shock proteins, 
among others. The heterologous structural sequence is 
assembled in appropriate phase With translation initiation 
and termination sequences, and preferably, a leader 
sequence capable of directing secretion of translated protein 
into the periplasmic space or extracellular medium. Option 
ally, the heterologous sequence can encode a fusion protein 
including an amino terminal identi?cation peptide imparting 
desired characteristics, e.g., stabiliZation or simpli?ed puri 
?cation of expressed recombinant product. Useful expres 
sion vectors for bacterial use are constructed by inserting a 
structural DNA sequence encoding a desired protein 
together With suitable translation initiation and termination 
signals in operable reading phase With a functional pro 
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moter. The vector Will comprise one or more phenotypic 
selectable markers and an origin of replication to ensure 
maintenance of the vector and to, if desirable, provide 
ampli?cation Within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella 
typhimurium and various species Within the genera 
Pseudomonas, Streptomyces, and Staphylococcus, although 
others may also be employed as a matter of choice. 

[0091] As a representative but non-limiting example, use 
ful expression vectors for bacterial use can comprise a 
selectable marker and bacterial origin of replication derived 
from commercially available plasmids comprising genetic 
elements of the Well knoWn cloning vector pBR322 (AT CC 
37017). Such commercial vectors include, for example, 
pKK223-3 (Pharmacia Fine Chemicals, Uppsala, SWeden) 
and GEM 1 (Promega Biotech, Madison, Wis., USA). These 
pBR322 “backbone” sections are combined With an appro 
priate promoter and the structural sequence to be expressed. 
FolloWing transformation of a suitable host strain and 
groWth of the host strain to an appropriate cell density, the 
selected promoter is induced or derepressed by appropriate 
means (e.g., temperature shift or chemical induction) and 
cells are cultured for an additional period. Cells are typically 
harvested by centrifugation, disrupted by physical or chemi 
cal means, and the resulting crude extract retained for further 
puri?cation. 
[0092] Polynucleotides of the invention can also be used 
to induce immune responses. For example, as described in 
Fan et al., Nat. Biotech. 17:870-872 (1999), incorporated 
herein by reference, nucleic acid sequences encoding a 
polypeptide may be used to generate antibodies against the 
encoded polypeptide folloWing topical administration of 
naked plasmid DNA or folloWing injection, and preferably 
intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expres 
sion vector and may be in the form of naked DNA. 

[0093] 4.3 Hosts 

[0094] The present invention further provides host cells 
genetically engineered to contain the polynucleotides of the 
invention. For example, such host cells may contain nucleic 
acids of the invention introduced into the host cell using 
knoWn transformation, transfection or infection methods. 
The present invention still further provides host cells geneti 
cally engineered to express the polynucleotides of the inven 
tion, Wherein such polynucleotides are in operative associa 
tion With a regulatory sequence heterologous to the host cell 
Which drives expression of the polynucleotides in the cell. 

[0095] Knowledge of nucleic acid sequences alloWs for 
modi?cation of cells to permit, or increase, expression of 
endogenous polypeptide. Cells can be modi?ed (e.g., by 
homologous recombination) to provide increased polypep 
tide expression by replacing, in Whole or in part, the natu 
rally occurring promoter With all or part of a heterologous 
promoter so that the cells express the polypeptide at higher 
levels. The heterologous promoter is inserted in such a 
manner that it is operatively linked to the encoding 
sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. 
WO92/20808, and PCT International Publication No. 
WO91/09955. It is also contemplated that, in addition to 
heterologous promoter DNA, ampli?able marker DNA (e.g., 
ada, dhfr, and the multifunctional CAD gene Which encodes 
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carbamyl phosphate synthase, aspartate transcarbamylase, 
and dihydroorotase) and/or intron DNA may be inserted 
along With the heterologous promoter DNA. If linked to the 
coding sequence, ampli?cation of the marker DNA by 
standard selection methods results in co-ampli?cation of the 
desired protein coding sequences in the cells. 

[0096] The host cell can be a higher eukaryotic host cell, 
such as a mammalian cell, a loWer eukaryotic host cell, such 
as a yeast cell, or the host cell can be a prokaryotic cell, such 
as a bacterial cell. Introduction of the recombinant construct 
into the host cell can be effected by calcium phosphate 
transfection, DEAE, dextran mediated transfection, or elec 
troporation (Davis, L. et al., Basic Methods in Molecular 
Biology (1986)). The host cells containing one of the poly 
nucleotides of the invention, can be used in conventional 
manners to produce the gene product encoded by the iso 
lated fragment (in the case of an ORF) or can be used to 
produce a heterologous protein under the control of the 
EMF. 

[0097] Any host/vector system can be used to express one 
or more of the ORFs of the present invention. These include, 
but are not limited to, eukaryotic hosts such as HeLa cells, 
Cv-1 cell, COS cells, 293 cells, and Sf9 cells, as Well as 
prokaryotic host such as E. coli and B. subtilis, The most 
preferred cells are those Which do not normally express the 
particular polypeptide or protein or Which expresses the 
polypeptide or protein at loW natural level. Mature proteins 
can be expressed in mammalian cells, yeast, bacteria, or 
other cells under the control of appropriate promoters. 
Cell-free translation systems can also be employed to pro 
duce such proteins using RNAs derived from the DNA 
constructs of the present invention. Appropriate cloning and 
expression vectors for use With prokaryotic and eukaryotic 
hosts are described by Sambrook, et al., in Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold 
Spring Harbor, NY. (1989), the disclosure of Which is 
hereby incorporated by reference. 

[0098] Various mammalian cell culture systems can also 
be employed to express recombinant protein. Examples of 
mammalian expression systems include the COS-7 lines of 
monkey kidney ?broblasts, described by GluZman, Cell 
23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS 
cells, Chinese Hamster Ovary (CHO) cells, human kidney 
293 cells, human epidermal A431 cells, human Colo205 
cells, 3T3 cells, CV-1 cells, other transformed primate cell 
lines, normal diploid cells, cell strains derived from in vitro 
culture of primary tissue, primary explants, HeLa cells, 
mouse L cells, BHK, HL-60, U937, HaK or Jurkat cells. 
Mammalian expression vectors Will comprise an origin of 
replication, a suitable promoter and also any necessary 
ribosome binding sites, polyadenylation site, splice donor 
and acceptor sites, transcriptional termination sequences, 
and 5‘ ?anking nontranscribed sequences. DNA sequences 
derived from the SV40 viral genome, for example, SV40 
origin, early promoter, enhancer, splice, and polyadenylation 
sites may be used to provide the required nontranscribed 
genetic elements. Recombinant polypeptides and proteins 
produced in bacterial culture are usually isolated by initial 
extraction from cell pellets, folloWed by one or more salting 
out, aqueous ion exchange or siZe exclusion chromatogra 
phy steps. Protein refolding steps can be used, as necessary, 
in completing con?guration of the mature protein. Finally, 
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high performance liquid chromatography (HPLC) can be 
employed for ?nal puri?cation steps. Microbial cells 
employed in expression of proteins can be disrupted by any 
convenient method, including freeZe-thaW cycling, sonica 
tion, mechanical disruption, or use of cell lysing agents. 

[0099] Alternatively, it may be possible to produce the 
protein in loWer eukaryotes such as yeast or insects or in 
prokaryotes such as bacteria. Potentially suitable yeast 
strains include Saccharomyces cerevisiae, Schizosaccharo 
myces pombe, Klayveromyces strains, Candida, or any yeast 
strain capable of expressing heterologous proteins. Poten 
tially suitable bacterial strains include Escherichia coli, 
Bacillus sabtilis, Salmonella typhimariam, or any bacterial 
strain capable of expressing heterologous proteins. If the 
protein is made in yeast or bacteria, it may be necessary to 
modify the protein produced therein, for example by phos 
phorylation or glycosylation of the appropriate sites, in order 
to obtain the functional protein. Such covalent attachments 
may be accomplished using knoWn chemical or enZymatic 
methods. 

[0100] In another embodiment of the present invention, 
cells and tissues may be engineered to express an endog 
enous gene comprising the polynucleotides of the invention 
under the control of inducible regulatory elements, in Which 
case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described 
herein, gene targeting can be used to replace a gene’s 
existing regulatory region With a regulatory sequence iso 
lated from a different gene or a novel regulatory sequence 
synthesiZed by genetic engineering methods. Such regula 
tory sequences may be comprised of promoters, enhancers, 
scaffold-attachment regions, negative regulatory elements, 
transcriptional initiation sites, regulatory protein binding 
sites or combinations of said sequences. Alternatively, 
sequences Which affect the structure or stability of the RNA 
or protein produced may be replaced, removed, added, or 
otherWise modi?ed by targeting. These sequence include 
polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport 
or secretion properties of the protein, or other sequences 
Which alter or improve the function or stability of protein or 
RNA molecules. 

[0101] The targeting event may be a simple insertion of 
the regulatory sequence, placing the gene under the control 
of the neW regulatory sequence, e.g., inserting a neW pro 
moter or enhancer or both upstream of a gene. Alternatively, 
the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-speci?c negative 
regulatory element. Alternatively, the targeting event may 
replace an existing element; for example, a tissue-speci?c 
enhancer can be replaced by an enhancer that has broader or 
different cell-type speci?city than the naturally occurring 
elements. Here, the naturally occurring sequences are 
deleted and neW sequences are added. In all cases, the 
identi?cation of the targeting event may be facilitated by the 
use of one or more selectable marker genes that are con 

tiguous With the targeting DNA, alloWing for the selection of 
cells in Which the exogenous DNA has integrated into the 
host cell genome. The identi?cation of the targeting event 
may also be facilitated by the use of one or more marker 
genes exhibiting the property of negative selection, such that 
the negatively selectable marker is linked to the exogenous 
DNA, but con?gured such that the negatively selectable 
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marker ?anks the targeting sequence, and such that a correct 
homologous recombination event With sequences in the host 
cell genome does not result in the stable integration of the 
negatively selectable marker. Markers useful for this pur 
pose include the Herpes Simplex Virus thymidine kinase 
(TK) gene or the bacterial xanthine-guanine phosphoribo 
syl-transferase (gpt) gene. 

[0102] The gene targeting or gene activation techniques 
Which can be used in accordance With this aspect of the 
invention are more particularly described in US. Pat. No. 
5,272,071 to Chappel; US. Pat. No. 5,578,461 to SherWin et 
al.; International Application No. PCT/US92/09627 (WO93/ 
09222) by Selden et al.; and International Application No. 
PCT1US90/06436 (WO91/06667) by Skoultchi et al., each 
of Which is incorporated by reference herein in its entirety. 

[0103] 4.4 Polypeptides of the Invention 

[0104] The isolated polypeptides of the invention include, 
but are not limited to, a polypeptide comprising: the amino 
acid sequences set forth as any one of SEQ ID NO: 1-1104 
or an amino acid sequence encoded by any one of the 
nucleotide sequences SEQ ID NOs: 1-1104 or the corre 
sponding full length or mature protein. Polypeptides of the 
invention also include polypeptides preferably With biologi 
cal or immunological activity that are encoded by: (a) a 
polynucleotide having any one of the nucleotide sequences 
set forth in the SEQ ID NOs: 1-1104 or (b) polynucleotides 
encoding any one of the amino acid sequences set forth as 
SEQ ID NO: 1-1104 or (c) polynucleotides that hybridiZe to 
the complement of the polynucleotides of either (a) or (b) 
under stringent hybridiZation conditions. The invention also 
provides biologically active or immunologically active vari 
ants of any of the amino acid sequences set forth as SEQ ID 
NO: 1-1104 or the corresponding full length or mature 
protein; and “substantial equivalents” thereof (e.g., With at 
least about 65%, at least about 70%, at least about 75%, at 
least about 80%, at least about 85%, at least about 90%, 
typically at least about 95%, more typically at least about 
98%, or most typically at least about 99% amino acid 
identity) that retain biological activity. Polypeptides 
encoded by allelic variants may have a similar, increased, or 
decreased activity compared to polypeptides comprising 
SEQ ID NO: 1-104. 

[0105] Fragments of the proteins of the present invention 
Which are capable of exhibiting biological activity are also 
encompassed by the present invention. Fragments of the 
protein may be in linear form or they may be cycliZed using 
knoWn methods, for example, as described in H. U. Sara 
govi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. 
McDoWell, et al., J. Amer. Chem. Soc. 114, 9245-9253 
(1992), both of Which are incorporated herein by reference. 
Such fragments may be fused to carrier molecules such as 
immunoglobulins for many purposes, including increasing 
the valency of protein binding sites. 

[0106] The present invention also provides both full 
length and mature forms (for example, Without a signal 
sequence or precursor sequence) of the disclosed proteins. 
The protein coding sequence is identi?ed in the sequence 
listing by translation of the disclosed nucleotide sequences. 
The mature form of such protein may be obtained by 
expression of a full-length polynucleotide in a suitable 
mammalian cell or other host cell. The sequence of the 
mature form of the protein is also determinable from the 
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amino acid sequence of the full-length form. Where proteins 
of the present invention are membrane bound, soluble forms 
of the proteins are also provided. In such forms, part or all 
of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the 
cell in Which it is expressed. 

[0107] Protein compositions of the present invention may 
further comprise an acceptable carrier, such as a hydrophilic, 
e.g., pharmaceutically acceptable, carrier. 
[0108] The present invention further provides isolated 
polypeptides encoded by the nucleic acid fragments of the 
present invention or by degenerate variants of the nucleic 
acid fragments of the present invention. By “degenerate 
variant” is intended nucleotide fragments Which differ from 
a nucleic acid fragment of the present invention (e.g., an 
ORF) by nucleotide sequence but, due to the degeneracy of 
the genetic code, encode an identical polypeptide sequence. 
Preferred nucleic acid fragments of the present invention are 
the ORFs that encode proteins. 

[0109] Avariety of methodologies knoWn in the art can be 
utiliZed to obtain any one of the isolated polypeptides or 
proteins of the present invention. At the simplest level, the 
amino acid sequence can be synthesiZed using commercially 
available peptide synthesiZers. The synthetically-con 
structed protein sequences, by virtue of sharing primary, 
secondary or tertiary structural and/or conformational char 
acteristics With proteins may possess biological properties in 
common thereWith, including protein activity. This tech 
nique is particularly useful in producing small peptides and 
fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native 
polypeptide. Thus, they may be employed as biologically 
active or immunological substitutes for natural, puri?ed 
proteins in screening of therapeutic compounds and in 
immunological processes for the development of antibodies. 
[0110] The polypeptides and proteins of the present inven 
tion can alternatively be puri?ed from cells Which have been 
altered to express the desired polypeptide or protein. As used 
herein, a cell is said to be altered to express a desired 
polypeptide or protein When the cell, through genetic 
manipulation, is made to produce a polypeptide or protein 
Which it normally does not produce or Which the cell 
normally produces at a loWer level. One skilled in the art can 
readily adapt procedures for introducing and expressing 
either recombinant or synthetic sequences into eukaryotic or 
prokaryotic cells in order to generate a cell Which produces 
one of the polypeptides or proteins of the present invention. 

[0111] The invention also relates to methods for producing 
a polypeptide comprising groWing a culture of host cells of 
the invention in a suitable culture medium, and purifying the 
protein from the cells or the culture in Which the cells are 
groWn. For example, the methods of the invention include a 
process for producing a polypeptide in Which a host cell 
containing a suitable expression vector that includes a 
polynucleotide of the invention is cultured under conditions 
that alloW expression of the encoded polypeptide. The 
polypeptide can be recovered from the culture, conveniently 
from the culture medium, or from a lysate prepared from the 
host cells and further puri?ed. Preferred embodiments 
include those in Which the protein produced by such process 
is a full length or mature form of the protein. 

[0112] In an alternative method, the polypeptide or protein 
is puri?ed from bacterial cells Which naturally produce the 
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polypeptide or protein. One skilled in the art can readily 
folloW knoWn methods for isolating polypeptides and pro 
teins in order to obtain one of the isolated polypeptides or 
proteins of the present invention. These include, but are not 
limited to, immunochromatography, HPLC, siZe-exclusion 
chromatography, ion-exchange chromatography, and 
immuno-af?nity chromatography. See, e.g., Scopes, Protein 
Puri?cation: Principles and Practice, Springer-Verlag 
(1994); Sambrook, et al., in Molecular Cloning: A Labora 
tory Manual; Ausubel et al., Current Protocols in Molecular 
Biology. Polypeptide fragments that retain biological/immu 
nological activity include fragments comprising greater than 
about 100 amino acids, or greater than about 200 amino 
acids, and fragments that encode speci?c protein domains. 

[0113] The puri?ed polypeptides can be used in in vitro 
binding assays Which are Well knoWn in the art to identify 
molecules Which bind to the polypeptides. These molecules 
include but are not limited to, for e.g., small molecules, 
molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identi?ed in the binding assay are 
then tested for antagonist or agonist activity in in vivo tissue 
culture or animal models that are Well knoWn in the art. In 
brief, the molecules are titrated into a plurality of cell 
cultures or animals and then tested for either cell/animal 
death or prolonged survival of the animal/cells. 

[0114] In addition, the peptides of the invention or mol 
ecules capable of binding to the peptides may be complexed 
With toxins, e.g., ricin or cholera, or With other compounds 
that are toxic to cells. The toxin-binding molecule complex 
is then targeted to a tumor or other cell by the speci?city of 
the binding molecule for SEQ ID NO: 1-1104. 

[0115] The protein of the invention may also be expressed 
as a product of transgenic animals, e.g., as a component of 
the milk of transgenic coWs, goats, pigs, or sheep Which are 
characteriZed by somatic or germ cells containing a nucle 
otide sequence encoding the protein. 

[0116] The proteins provided herein also include proteins 
characteriZed by amino acid sequences similar to those of 
puri?ed proteins but into Which modi?cation are naturally 
provided or deliberately engineered. For example, modi? 
cations, in the peptide or DNA sequence, can be made by 
those skilled in the art using knoWn techniques. Modi?ca 
tions of interest in the protein sequences may include the 
alteration, substitution, replacement, insertion or deletion of 
a selected amino acid residue in the coding sequence. For 
example, one or more of the cysteine residues may be 
deleted or replaced With another amino acid to alter the 
conformation of the molecule. Techniques for such alter 
ation, substitution, replacement, insertion or deletion are 
Well knoWn to those skilled in the art (see, e.g., US. Pat. No. 
4,518,584). Preferably, such alteration, substitution, replace 
ment, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the 
protein function can be determined by various methods 
knoWn in the art including the alanine-scanning method 
Which involved systematic substitution of single or strings of 
amino acids With alanine, folloWed by testing the resulting 
alanine-containing variant for biological activity. This type 
of analysis determines the importance of the substituted 
amino acid(s) in biological activity. Regions of the protein 
that are important for protein function may be determined by 
the eMATRIX program. 
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[0117] Other fragments and derivatives of the sequences 
of proteins Which Would be expected to retain protein 
activity in Whole or in part and are useful for screening or 
other immunological methodologies may also be easily 
made by those skilled in the art given the disclosures herein. 
Such modi?cations are encompassed by the present inven 
tion. 

[0118] The protein may also be produced by operably 
linking the isolated polynucleotide of the invention to suit 
able control sequences in one or more insect expression 
vectors, and employing an insect expression system. Mate 
rials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., 
Invitrogen, San Diego, Calif., USA. (the MaxBatTM kit), 
and such methods are Well knoWn in the art, as described in 
Summers and Smith, Texas Agricultural Experiment Station 
Bulletin No. 1555 (1987), incorporated herein by reference. 
As used herein, an insect cell capable of expressing a 
polynucleotide of the present invention is “transformed. 

[0119] The protein of the invention may be prepared by 
culturing transformed host cells under culture conditions 
suitable to express the recombinant protein. The resulting 
expressed protein may then be puri?ed from such culture 
(i.e., from culture medium or cell extracts) using knoWn 
puri?cation processes, such as gel ?ltration and ion 
exchange chromatography. The puri?cation of the protein 
may also include an af?nity column containing agents Which 
Will bind to the protein; one or more column steps over such 
af?nity resins as concanavalin A-agarose, heparin-toyope 
arlTM or Cibacrom blue 3GA Sepharose TM; one or more steps 
involving hydrophobic interaction chromatography using 
such resins as phenyl ether, butyl ether, or propyl ether; or 
immunoaffinity chromatography. 
[0120] Alternatively, the protein of the invention may also 
be expressed in a form Which Will facilitate puri?cation. For 
example, it may be expressed as a fusion protein, such as 
those of maltose binding protein (MBP), glutathione-S 
transferase (GST) or thioredoxin (TRX), or as a His tag. Kits 
for expression and puri?cation of such fusion proteins are 
commercially available from NeW England BioLab (Bev 
erly, Mass.), Pharmacia (Piscataway, NJ and Invitrogen, 
respectively. The protein can also be tagged With an epitope 
and subsequently puri?ed by using a speci?c antibody 
directed to such epitope. One such epitope (“FLAG®”) is 
commercially available from Kodak (NeW Haven, Conn.). 

[0121] Finally, one or more reverse-phase high perfor 
mance liquid chromatography (RP-HPLC) steps employing 
hydrophobic RP-HPLC media, e.g., silica gel having pen 
dant methyl or other aliphatic groups, can be employed to 
further purify the protein. Some or all of the foregoing 
puri?cation steps, in various combinations, can also be 
employed to provide a substantially homogeneous isolated 
recombinant protein. The protein thus puri?ed is substan 
tially free of other mammalian proteins and is de?ned in 
accordance With the present invention as an “isolated pro 
tein.” 

[0122] The polypeptides of the invention include analogs 
(variants). This embraces fragments, as Well as peptides in 
Which one or more amino acids has been deleted, inserted, 
or substituted. Also, analogs of the polypeptides of the 
invention embrace fusions of the polypeptides or modi?ca 
tions of the polypeptides of the invention, Wherein the 
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polypeptide or analog is fused to another moiety or moieties, 
e.g., targeting moiety or another therapeutic agent. Such 
analogs may exhibit improved properties such as activity 
and/or stability. Examples of moieties Which may be fused 
to the polypeptide or an analog include, for example, tar 
geting moieties Which provide for the delivery of polypep 
tide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, 
dendritic cells, granulocytes, etc., as Well as receptor and 
ligands expressed on pancreatic or immune cells. Other 
moieties Which may be fused to the polypeptide include 
therapeutic agents Which are used for treatment, for 
example, immunosuppressive drugs such as cyclosporin, 
SK506, aZathioprine, CD3 antibodies and steroids. Also, 
polypeptides may be fused to immune modulators, and other 
cytokines such as alpha or beta interferon. 

[0123] 4.4.1 Determining Polypeptide and Polynucleotide 
Identity and Similarity 

[0124] Preferred identity and/or similarity are designed to 
give the largest match betWeen the sequences tested. Meth 
ods to determine identity and similarity are codi?ed in 
computer programs including, but are not limited to, the 
GCG program package, including GAP (Devereux, J ., et al., 
Nucleic Acids Research 12(1):387 (1984); Genetics Com 
puter Group, University of Wisconsin, Madison, Wis.), 
BLASTP, BLASTN, BLASTX, FASTA (Altschul, S. F. et 
al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Alts 
chul S. F. et al., Nucleic Acids Res. vol. 25, pp. 3389-3402, 
herein incorporated by reference), eMatrix softWare (Wu et 
al., J. Comp. Biol., vol. 6, pp. 219-235 (1999), herein 
incorporated by reference), eMotif softWare (Nevill-Man 
ning et al, ISMB-97, vol 4, pp. 202-209, herein incorporated 
by reference) and the Kyte-Doolittle hydrophobocity pre 
diction algorithm (J. Mol. Biol, 157, pp. 105-31 (1982), 
incorporated herein by reference). The BLAST programs are 
publicly available from the National Center for Biotechnol 
ogy Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, Md. 
20894; Altschul, S., et al., J. Mol. Biol. 215:403-410 (1990). 

[0125] 4.5 Gene Therapy 

[0126] Mutations in the polynucleotides of the invention 
gene may result in loss of normal function of the encoded 
protein. The invention thus provides gene therapy to restore 
normal activity of the polypeptides of the invention; or to 
treat disease states involving polypeptides of the invention. 
Delivery of a functional gene encoding polypeptides of the 
invention to appropriate cells is effected ex vivo, in situ, or 
in vivo by use of vectors, and more particularly viral vectors 
(e.g., adenovirus, adeno-associated virus, or a retrovirus), or 
ex vivo by use of physical DNA transfer methods (e.g., 
liposomes or chemical treatments). See, for example, Ander 
son, Nature, supplement to vol. 392, no. 6679, pp. 25-20 
(1998). For additional revieWs of gene therapy technology 
see Friedmann, Science, 244: 1275-1281 (1989); Verma, 
Scienti?c American: 68-84 (1990); and Miller, Nature, 357: 
455-460 (1992). Introduction of any one of the nucleotides 
of the present invention or a gene encoding the polypeptides 
of the present invention can also be accomplished With 
extrachromosomal substrates (transient expression) or arti 
?cial chromosomes (stable expression). Cells may also be 
cultured ex vivo in the presence of proteins of the present 
invention in order to proliferate or to produce a desired effect 
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on or activity in such cells. Treated cells can then be 
introduced in vivo for therapeutic purposes. Alternatively, it 
is contemplated that in other human disease states, prevent 
ing the expression of or inhibiting the activity of polypep 
tides of the invention Will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene 
therapy could be applied to negatively regulate the expres 
sion of polypeptides of the invention. 

[0127] Other methods inhibiting expression of a protein 
include the introduction of antisense molecules to the 
nucleic acids of the present invention, their complements, or 
their translated RNA sequences, by methods knoWn in the 
art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion 
of a negative regulatory element such as a silencer, Which is 
tissue speci?c. 

[0128] The present invention still further provides cells 
genetically engineered in vivo to express the polynucle 
otides of the invention, Wherein such polynucleotides are in 
operative association With a regulatory sequence heterolo 
gous to the host cell Which drives expression of the poly 
nucleotides in the cell. These methods can be used to 
increase or decrease the expression of the polynucleotides of 
the present invention. 

[0129] Knowledge of DNA sequences provided by the 
invention alloWs for modi?cation of cells to permit, 
increase, or decrease, expression of endogenous polypep 
tide. Cells can be modi?ed (e.g., by homologous recombi 
nation) to provide increased polypeptide expression by 
replacing, in Whole or in part, the naturally occurring 
promoter With all or part of a heterologous promoter so that 
the cells express the protein at higher levels. The heterolo 
gous promoter is inserted in such a manner that it is 
operatively linked to the desired protein encoding 
sequences. See, for example, PCT International Publication 
No. W0 94/ 12650, PCT International Publication No. WO 
92/20808, and PCT International Publication No. WO 
91/09955. It is also contemplated that, in addition to heter 
ologous promoter DNA, ampli?able marker DNA (e.g., ada, 
dhfr, and the multifunctional CAD gene Which encodes 
carbamyl phosphate synthase, aspartate transcarbamylase, 
and dihydroorotase) and/or intron DNA may be inserted 
along With the heterologous promoter DNA. If linked to the 
desired protein coding sequence, ampli?cation of the marker 
DNA by standard selection methods results in co-ampli? 
cation of the desired protein coding sequences in the cells. 

[0130] In another embodiment of the present invention, 
cells and tissues may be engineered to express an endog 
enous gene comprising the polynucleotides of the invention 
under the control of inducible regulatory elements, in Which 
case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described 
herein, gene targeting can be used to replace a gene’s 
existing regulatory region With a regulatory sequence iso 
lated from a different gene or a novel regulatory sequence 
synthesiZed by genetic engineering methods. Such regula 
tory sequences may be comprised of promoters, enhancers, 
scaffold-attachment regions, negative regulatory elements, 
transcriptional initiation sites, regulatory protein binding 
sites or combinations of said sequences. Alternatively, 
sequences Which affect the structure or stability of the RNA 
or protein produced may be replaced, removed, added, or 
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otherWise modi?ed by targeting. These sequences include 
polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport 
or secretion properties of the protein, or other sequences 
Which alter or improve the function or stability of protein or 
RNA molecules. 

[0131] The targeting event may be a simple insertion of 
the regulatory sequence, placing the gene under the control 
of the neW regulatory sequence, e.g., inserting a neW pro 
moter or enhancer or both upstream of a gene. Alternatively, 
the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-speci?c negative 
regulatory element. Alternatively, the targeting event may 
replace an existing element; for example, a tissue-speci?c 
enhancer can be replaced by an enhancer that has broader or 
different cell-type speci?city than the naturally occurring 
elements. Here, the naturally occurring sequences are 
deleted and neW sequences are added. In all cases, the 
identi?cation of the targeting event may be facilitated by the 
use of one or more selectable marker genes that are con 

tiguous With the targeting DNA, alloWing for the selection of 
cells in Which the exogenous DNA has integrated into the 
cell genome. The identi?cation of the targeting event may 
also be facilitated by the use of one or more marker genes 
exhibiting the property of negative selection, such that the 
negatively selectable marker is linked to the exogenous 
DNA, but con?gured such that the negatively selectable 
marker ?anks the targeting sequence, and such that a correct 
homologous recombination event With sequences in the host 
cell genome does not result in the stable integration of the 
negatively selectable marker. Markers useful for this pur 
pose include the Herpes Simplex Virus thymidine kinase 
(TK) gene or the bacterial xanthine-guanine phosphoribo 
syl-transferase (gpt) gene. 

[0132] The gene targeting or gene activation techniques 
Which can be used in accordance With this aspect of the 
invention are more particularly described in US. Pat. No. 
5,272,071 to Chappel; US. Pat. No. 5,578,461 to SherWin et 
al.; International Application No. PCT/US92/09627 (WO93/ 
09222) by Selden et al.; and International Application No. 
PCT/US90/06436 (WO91/06667) by Skoultchi et al., each 
of Which is incorporated by reference herein in its entirety. 

[0133] 4.6 Transgenic Animals 

[0134] In preferred methods to determine biological func 
tions of the polypeptides of the invention in vivo, one or 
more genes provided by the invention are either over 
expressed or inactivated in the germ line of animals using 
homologous recombination [Capecchi, Science 244:1288 
1292 (1989)]. Animals in Which the gene is over expressed, 
under the regulatory control of exogenous or endogenous 
promoter elements, are knoWn as transgenic animals. Ani 
mals in Which an endogenous gene has been inactivated by 
homologous recombination are referred to as “knockout” 
animals. Knockout animals, preferably non-human mam 
mals, can be prepared as described in US. Pat. No. 5,557, 
032, incorporated herein by reference. Transgenic animals 
are useful to determine the roles polypeptides of the inven 
tion play in biological processes, and preferably in disease 
states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Trans 
genic animals, preferably non-human mammals, are pro 



US 2005/0239060 A1 

duced using methods as described in US. Pat. No. 5,489,743 
and PCT Publication No. WO94/28122, incorporated herein 
by reference. 

[0135] Transgenic animals can be prepared Wherein all or 
part of a promoter of the polynucleotides of the invention is 
either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be 
carried out using homologous recombination methods 
described above. Activation can be achieved by supplement 
ing or even replacing the homologous promoter to provide 
for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterolo 
gous enhancer elements knoWn to confer promoter activa 
tion in a particular tissue. 

[0136] The polynucleotides of the present invention also 
make possible the development, through, e.g., homologous 
recombination or knock out strategies, of animals that fail to 
express polypeptides of the invention or that express a 
variant polypeptide. Such animals are useful as models for 
studying the in vivo activities of polypeptide as Well as for 
studying modulators of the polypeptides of the invention. 

[0137] In preferred methods to determine biological func 
tions of the polypeptides of the invention in vivo, one or 
more genes provided by the invention are either over 
expressed or inactivated in the germ line of animals using 
homologous recombination [Capecchi, Science 24411288 
1292 (1989)]. Animals in Which the gene is over expressed, 
under the regulatory control of exogenous or endogenous 
promoter elements, are knoWn as transgenic animals. Ani 
mals in Which an endogenous gene has been inactivated by 
homologous recombination are referred to as “knockout” 
animals. Knockout animals, preferably non-human mam 
mals, can be prepared as described in US. Pat. No. 5,557, 
032, incorporated herein by reference. Transgenic animals 
are useful to determine the roles polypeptides of the inven 
tion play in biological processes, and preferably in disease 
states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Trans 
genic animals, preferably non-human mammals, are pro 
duced using methods as described in US. Pat. No. 5,489,743 
and PCT Publication No. WO94/28122, incorporated herein 
by reference. 

[0138] Transgenic animals can be prepared Wherein all or 
part of the polynucleotides of the invention promoter is 
either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be 
carried out using homologous recombination methods 
described above. Activation can be achieved by supplement 
ing or even replacing the homologous promoter to provide 
for increased protein expression. 

[0139] The homologous promoter can be supplemented by 
insertion of one or more heterologous enhancer elements 
knoWn to confer promoter activation in a particular tissue. 

[0140] 4.7 Uses and Biological Activity 

[0141] The polynucleotides and proteins of the present 
invention are expected to exhibit one or more of the uses or 

biological activities (including those associated With assays 
cited herein) identi?ed herein. Uses or activities described 
for proteins of the present invention may be provided by 
administration or use of such proteins or of polynucleotides 
encoding such proteins (such as, for example, in gene 
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therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology 
Will dictate Whether the polypeptides of the invention, the 
polynucleotides of the invention or modulators (activators or 
inhibitors) thereof Would be bene?cial to the subject in need 
of treatment. Thus, “therapeutic compositions of the inven 
tion” include compositions comprising isolated polynucle 
otides (including recombinant DNA molecules, cloned 
genes and degenerate variants thereof) or polypeptides of the 
invention (including full length protein, mature protein and 
truncations or domains thereof), or compounds and other 
substances that modulate the overall activity of the target 
gene products, either at the level of target gene/protein 
expression or target protein activity. Such modulators 
include polypeptides, analogs, (variants), including frag 
ments and fusion proteins, antibodies and other binding 
proteins; chemical compounds that directly or indirectly 
activate or inhibit the polypeptides of the invention (iden 
ti?ed, e.g., via drug screening assays as described herein); 
antisense polynucleotides and polynucleotides suitable for 
triple helix formation; and in particular antibodies or other 
binding partners that speci?cally recogniZe one or more 
epitopes of the polypeptides of the invention. 

[0142] The polypeptides of the present invention may 
likeWise be involved in cellular activation or in one of the 
other physiological pathWays described herein. 

[0143] 4.7.1 Research Uses and Utilities 

[0144] The polynucleotides provided by the present inven 
tion can be used by the research community for various 
purposes. The polynucleotides can be used to express 
recombinant protein for analysis, characteriZation or thera 
peutic use; as markers for tissues in Which the corresponding 
protein is preferentially expressed (either constitutively or at 
a particular stage of tissue differentiation or development or 
in disease states); as molecular Weight markers on gels; as 
chromosome markers or tags (When labeled) to identify 
chromosomes or to map related gene positions; to compare 
With endogenous DNA sequences in patients to identify 
potential genetic disorders; as probes to hybridiZe and thus 
discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic ?ngerprint 
ing; as a probe to subtract-out” knoWn sequences in the 
process of discovering other novel polynucleotides; for 
selecting and making oligomers for attachment to a “gene 
chip” or other support, including for examination of expres 
sion patterns; to raise anti-protein antibodies using DNA 
immuniZation techniques; and as an antigen to raise anti 
DNA antibodies or elicit another immune response. Where 
the polynucleotide encodes a protein Which binds or poten 
tially binds to another protein (such as, for example, in a 
receptor-ligand interaction), the polynucleotide can also be 
used in interaction trap assays (such as, for example, that 
described in Gyuris et al., Cell 75:791-803 (1993)) to 
identify polynucleotides encoding the other protein With 
Which binding occurs or to identify inhibitors of the binding 
interaction. 

[0145] The polypeptides provided by the present invention 
can similarly be used in assays to determine biological 
activity, including in a panel of multiple proteins for high 
throughput screening; to raise antibodies or to elicit another 
immune response; as a reagent (including the labeled 
reagent) in assays designed to quantitatively determine 
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levels of the protein (or its receptor) in biological ?uids; as 
markers for tissues in Which the corresponding polypeptide 
is preferentially expressed (either constitutively or at a 
particular stage of tissue differentiation or development or in 
a disease state); and, of course, to isolate correlative recep 
tors or ligands. Proteins involved in these binding interac 
tions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

[0146] Any or all of these research utilities are capable of 
being developed into reagent grade or kit format for com 
mercialiZation as research products. 

[0147] Methods for performing the uses listed above are 
Well knoWn to those skilled in the art. References disclosing 
such methods include Without limitation “Molecular Clon 
ing: A Laboratory Manual”, 2d ed., Cold Spring Harbor 
Laboratory Press, Sambrook, J ., E. F. Fritsch and T. Maniatis 
eds., 1989, and “Methods in EnZymology: Guide to Molecu 
lar Cloning Techniques”, Academic Press, Berger, S. L. and 
A. R. Kimmel eds., 1987. 

[0148] 4.7.2 Nutritional Uses 

[0149] Polynucleotides and polypeptides of the present 
invention can also be used as nutritional sources or supple 
ments. Such uses include Without limitation use as a protein 

or amino acid supplement, use as a carbon source, use as a 

nitrogen source and use as a source of carbohydrate. In such 
cases the polypeptide or polynucleotide of the invention can 
be added to the feed of a particular organism or can be 
administered as a separate solid or liquid preparation, such 
as in the form of poWder, pills, solutions, suspensions or 
capsules. In the case of microorganisms, the polypeptide or 
polynucleotide of the invention can be added to the medium 
in or on Which the microorganism is cultured. 

[0150] 4.7.3 Cytokine and Cell Proliferation/Differentia 
tion Activity 

[0151] Apolypeptide of the present invention may exhibit 
activity relating to cytokine, cell proliferation (either induc 
ing or inhibiting) or cell differentiation (either inducing or 
inhibiting) activity or may induce production of other cytok 
ines in certain cell populations. A polynucleotide of the 
invention can encode a polypeptide exhibiting such 
attributes. Many protein factors discovered to date, includ 
ing all knoWn cytokines, have exhibited activity in one or 
more factor-dependent cell proliferation assays, and hence 
the assays serve as a convenient con?rmation of cytokine 
activity. The activity of therapeutic compositions of the 
present invention is evidenced by any one of a number of 
routine factor dependent cell proliferation assays for cell 
lines including, Without limitation, 32D, DA2, DA1G, T10, 
B9, B9/11, BaF3, MC9/G, M+(preB M+), 2E8, RBS, DA1, 
123, T1165, HT2, CTLL2, TF-1, Mo7e, CMK, HUVEC, and 
Caco. Therapeutic compositions of the invention can be used 
in the folloWing: 

[0152] Assays for T-cell or thymocyte proliferation 
include Without limitation those described in: Current Pro 
tocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, 
D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene 
Publishing Associates and Wiley-Interscience (Chapter 3, In 
Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Takai et al., J. 
Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immu 
nol. 145:1706-1712, 1990; Bertagnolli et al., Cellular Immu 
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nology 133:327-341, 1991; Bertagnolli, et al., I. Immunol. 
149:3778-3783, 1992; BoWman et al., I. Immunol. 
152:1756-1761, 1994. 

[0153] Assays for cytokine production and/or proliferation 
of spleen cells, lymph node cells or thymocytes include, 
Without limitation, those described in: Polyclonal T cell 
stimulation, Kruisbeek, A. M. and Shevach, E. M. In Current 
Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 
3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and 
Measurement of mouse and human interleukin-y, Schreiber, 
R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 681-688, John Wiley and Sons, Toronto. 
1994. 

[0154] Assays for proliferation and differentiation of 
hematopoietic and lymphopoietic cells include, Without 
limitation, those described in: Measurement of Human and 
Murine Interleukin 2 and Interleukin 4, Bottomly, K., Davis, 
L. S. and Lipsky, P. E. In Current Protocols in Immunology. 
J. E. e.a. Coligan eds. Vol 1 pp. 631-6312, John Wiley and 
Sons, Toronto. 1991; deVries et al., J. Exp. Med. 173:1205 
1211, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. USA. 8012931 
2938, 1983; Measurement of mouse and human interleukin 
6—Nordan, R. In Current Protocols in Immunology. J. E. 
Coligan eds. Vol 1 pp. 661-665, John Wiley and Sons, 
Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. USA. 
83:1857-1861, 1986; Measurement of human Interleukin 
11—Bennett, F., Giannotti, J ., Clark, S. C. and Turner, K. J. 
In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.15.1 John Wiley and Sons, Toronto. 1991; Measure 
ment of mouse and human Interleukin 9—Ciarletta, A., 
Giannotti, J., Clark, S. C. and Turner, K. J. In Current 
Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.13.1, John Wiley and Sons, Toronto. 1991. 

[0155] Assays for T-cell clone responses to antigens 
(Which Will identify, among others, proteins that affect 
APC-T cell interactions as Well as direct T-cell effects by 
measuring proliferation and cytokine production) include, 
Without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. 
Margulies, E. M. Shevach, W Strober, Pub. Greene Publish 
ing Associates and Wiley-Interscience (Chapter 3, In Vitro 
assays for Mouse Lymphocyte Function; Chapter 6, Cytok 
ines and their cellular receptors; Chapter 7, Immunologic 
studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. 
USA 77:6091-6095, 1980; Weinberger et al., Eur. J. Immun. 
11:405-411, 1981; Takai et al., J. Immunol. 137:3494-3500, 
1986; Takai et al., J. Immunol. 140:508-512, 1988. 

[0156] 4.7.4 Stem Cell GroWth Factor Activity 

[0157] Apolypeptide of the present invention may exhibit 
stem cell groWth factor activity and be involved in the 
proliferation, differentiation and survival of pluripotent and 
totipotent stem cells including primordial germ cells, embry 
onic stem cells, hematopoietic stem cells and/or germ line 
stem cells. Administration of the polypeptide of the inven 
tion to stem cells in vivo or ex vivo is expected to maintain 
and expand cell populations in a totipotential or pluripoten 
tial state Which Would be useful for re-engineering damaged 
or diseased tissues, transplantation, manufacture of bio 
pharmaceuticals and the development of bio-sensors. The 
ability to produce large quantities of human cells has impor 
tant Working applications for the production of human 
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proteins Which currently must be obtained from non-human 
sources or donors, implantation of cells to treat diseases such 
as Parkinson’s, AlZheimer’s and other neurodegenerative 
diseases; tissues for grafting such as bone marrow, skin, 
cartilage, tendons, bone, muscle (including cardiac muscle), 
blood vessels, cornea, neural cells, gastrointestinal cells and 
others; and organs for transplantation such as kidney, liver, 
pancreas (including islet cells), heart and lung. 

[0158] It is contemplated that multiple different exog 
enous groWth factors and/or cytokines may be administered 
in combination With the polypeptide of the invention to 
achieve the desired effect, including any of the groWth 
factors listed herein, other stem cell maintenance factors, 
and speci?cally including stem cell factor (SCF), leukemia 
inhibitory factor (LIF), Flt-3 ligand (Flt-3L), any of the 
interleukins, recombinant soluble IL-6 receptor fused to 
IL-6, macrophage in?ammatory protein 1-alpha (MIP-1 
alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF4), platelet-derived groWth factor (PDGF), neu 
ral groWth factors and basic ?broblast groWth factor (bFGF). 

[0159] Since totipotent stem cells can give rise to virtually 
any mature cell type, expansion of these cells in culture Will 
facilitate the production of large quantities of mature cells. 
Techniques for culturing stem cells are knoWn in the art and 
administration of polypeptides of the invention, optionally 
With other groWth factors and/or cytokines, is expected to 
enhance the survival and proliferation of the stem cell 
populations. This can be accomplished by direct adminis 
tration of the polypeptide of the invention to the culture 
medium. Alternatively, stroma cells transfected With a poly 
nucleotide that encodes for the polypeptide of the invention 
can be used as a feeder layer for the stem cell populations in 
culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marroW ?broblasts, bone mar 
roW stromal cells, fetal liver cells, or cultured embryonic 
?broblasts (see U.S. Pat. No. 5,690,926). 

[0160] Stem cells themselves can be transfected With a 
polynucleotide of the invention to induce autocrine expres 
sion of the polypeptide of the invention. This Will alloW for 
generation of undifferentiated totipotential/pluripotential 
stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable 
cell lines can also serve as a source of undifferentiated 

totipotential/pluripotential mRNA to create cDNA libraries 
and templates for polymerase chain reaction experiments. 
These studies Would alloW for the isolation and identi?ca 
tion of differentially expressed genes in stem cell popula 
tions that regulate stem cell proliferation and/or mainte 
nance. 

[0161] Expansion and maintenance of totipotent stem cell 
populations Will be useful in the treatment of many patho 
logical conditions. For example, polypeptides of the present 
invention may be used to manipulate stem cells in culture to 
give rise to neuroepithelial cells that can be used to augment 
or replace cells damaged by illness, autoimmune disease, 
accidental damage or genetic disorders. The polypeptide of 
the invention may be useful for inducing the proliferation of 
neural cells and for the regeneration of nerve and brain 
tissue, ie for the treatment of central and peripheral nervous 
system diseases and neuropathies, as Well as mechanical and 
traumatic disorders Which involve degeneration, death or 
trauma to neural cells or nerve tissue. In addition, the 
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expanded stem cell populations can also be genetically 
altered for gene therapy purposes and to decrease host 
rejection of replacement tissues after grafting or implanta 
tion. 

[0162] Expression of the polypeptide of the invention and 
its effect on stem cells can also be manipulated to achieve 
controlled differentiation of the stem cells into more differ 
entiated cell types. Abroadly applicable method of obtaining 
pure populations of a speci?c differentiated cell type from 
undifferentiated stem cell populations involves the use of a 
cell-type speci?c promoter driving a selectable marker. The 
selectable marker alloWs only cells of the desired type to 
survive. For example, stem cells can be induced to differ 
entiate into cardiomyocytes (Wobus et al., Differentiation, 
48: 173-182, (1991); Klug et al., J. Clin. Invest., 98(1): 
216-224, (1998)) or skeletal muscle cells (BroWder, L. W. 
In: Principles of Tissue Engineering eds. LanZa et al., 
Academic Press (1997)). Alternatively, directed differentia 
tion of stem cells can be accomplished by culturing the stem 
cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the 
invention Which Would inhibit the effects of endogenous 
stem cell factor activity and alloW differentiation to proceed. 

[0163] In vitro cultures of stem cells can be used to 
determine if the polypeptide of the invention exhibits stem 
cell groWth factor activity. Stem cells are isolated from any 
one of various cell sources (including hematopoietic stem 
cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, 
U.S.A., 92: 7844-7848 (1995), in the presence of the 
polypeptide of the invention alone or in combination With 
other groWth factors or cytokines. The ability of the 
polypeptide of the invention to induce stem cells prolifera 
tion is determined by colony formation on semi-solid sup 
port eg as described by Bernstein et al., Blood, 77: 2316 
2321 (1991). 

[0164] 4.7.5 Hematopoiesis Regulating Activity 

[0165] A polypeptide of the present invention may be 
involved in regulation of hematopoiesis and, consequently, 
in the treatment of myeloid or lymphoid cell disorders. Even 
marginal biological activity in support of colony forming 
cells or of factor-dependent cell lines indicates involvement 
in regulating hematopoiesis, eg in supporting the groWth 
and proliferation of erythroid progenitor cells alone or in 
combination With other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in 
conjunction With irradiation/chemotherapy to stimulate the 
production of erythroid precursors and/or erythroid cells; in 
supporting the groWth and proliferation of myeloid cells 
such as granulocytes and monocytes/macrophages (i.e., tra 
ditional CSF activity) useful, for example, in conjunction 
With chemotherapy to prevent or treat consequent myelo 
suppression; in supporting the groWth and proliferation of 
megakaryocytes and consequently of platelets thereby 
alloWing prevention or treatment of various platelet disor 
ders such as thrombocytopenia, and generally for use in 
place of or complimentary to platelet transfusions; and/or in 
supporting the groWth and proliferation of hematopoietic 
stem cells Which are capable of maturing to any and all of 
the above-mentioned hematopoietic cells and therefore ?nd 
therapeutic utility in various stem cell disorders (such as 
those usually treated With transplantation, including, Without 
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limitation, aplastic anemia and paroxysmal nocturnal hemo 
globinuria), as Well as in repopulating the stem cell com 
partment post irradiation/chemotherapy, either in-vivo or 
ex-vivo (i.e., in conjunction With bone marrow transplanta 
tion or With peripheral progenitor cell transplantation 
(homologous or heterologous)) as normal cells or geneti 
cally manipulated for gene therapy. 

[0166] Therapeutic compositions of the invention can be 
used in the folloWing: 

[0167] Suitable assays for proliferation and differentiation 
of various hematopoietic lines are cited above. 

[0168] Assays for embryonic stem cell differentiation 
(Which Will identify, among others, proteins that in?uence 
embryonic differentiation hematopoiesis) include, Without 
limitation, those described in: Johansson et al. Cellular 
Biology 15:141-151, 1995; Keller et al., Molecular and 
Cellular Biology 13:473-486, 1993; McClanahan et al., 
Blood 81:2903-2915, 1993. 

[0169] Assays for stem cell survival and differentiation 
(Which Will identify, among others, proteins that regulate 
lympho-hematopoiesis) include, Without limitation, those 
described in: Methylcellulose colony forming assays, Fresh 
ney, M. G. In Culture of Hematopoietic Cells. R. I. Freshney, 
et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., NeW York, NY. 
1994; Hirayama et al., Proc. Natl. Acad. Sci. USA 895907 
5911, 1992; Primitive hematopoietic colony forming cells 
With high proliferative potential, McNiece, I. K. and Brid 
dell, R. A. In Culture of Hematopoietic Cells. R. I. Freshney, 
et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., NeW York, NY. 
1994; Neben et al., Experimental Hematology 22:353-359, 
1994; Cobblestone area forming cell assay, Ploemacher, R. 
E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 1-21, Wiley-Liss, Inc., NeW York, NY. 1994; 
Long term bone marroW cultures in the presence of stromal 
cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of 
Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 
163-179, Wiley-Liss, Inc., NeW York, NY. 1994; Long term 
culture initiating cell assay, Sutherland, H. J. In Culture of 
Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 
139-162, Wiley-Liss, Inc., NeW York, NY. 1994. 

[0170] 4.7.6 Tissue GroWth Activity 

[0171] Apolypeptide of the present invention also may be 
involved in bone, cartilage, tendon, ligament and/or nerve 
tissue groWth or regeneration, as Well as in Wound healing 
and tissue repair and replacement, and in healing of burns, 
incisions and ulcers. 

[0172] A polypeptide of the present invention Which 
induces cartilage and/or bone groWth in circumstances 
Where bone is not normally formed, has application in the 
healing of bone fractures and cartilage damage or defects in 
humans and other animals. Compositions of a polypeptide, 
antibody, binding partner, or other modulator of the inven 
tion may have prophylactic use in closed as Well as open 
fracture reduction and also in the improved ?xation of 
arti?cial joints. De novo bone formation induced by an 
osteogenic agent contributes to the repair of congenital, 
trauma induced, or oncologic resection induced craniofacial 
defects, and also is useful in cosmetic plastic surgery. 
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[0173] A polypeptide of this invention may also be 
involved in attracting bone-forming cells, stimulating 
groWth of bone-forming cells, or inducing differentiation of 
progenitors of bone-forming cells. Treatment of osteoporo 
sis, osteoarthritis, bone degenerative disorders, or periodon 
tal disease, such as through stimulation of bone and/or 
cartilage repair or by blocking in?ammation or processes of 
tissue destruction (collagenase activity, osteoclast activity, 
etc.) mediated by in?ammatory processes may also be 
possible using the composition of the invention. 

[0174] Another category of tissue regeneration activity 
that may involve the polypeptide of the present invention is 
tendon/ligament formation. Induction of tendon/ligament 
like tissue or other tissue formation in circumstances Where 
such tissue is not normally formed, has application in the 
healing of tendon or ligament tears, deformities and other 
tendon or ligament defects in humans and other animals. 
Such a preparation employing a tendon/ligament-like tissue 
inducing protein may have prophylactic use in preventing 
damage to tendon or ligament tissue, as Well as use in the 
improved ?xation of tendon or ligament to bone or other 
tissues, and in repairing defects to tendon or ligament tissue. 
De novo tendon/ligament-like tissue formation induced by a 
composition of the present invention contributes to the 
repair of congenital, trauma induced, or other tendon or 
ligament defects of other origin, and is also useful in 
cosmetic plastic surgery for attachment or repair of tendons 
or ligaments. The compositions of the present invention may 
provide environment to attract tendon- or ligament-forming 
cells, stimulate groWth of tendon- or ligament-forming cells, 
induce differentiation of progenitors of tendon- or ligament 
forming cells, or induce groWth of tendon/ligament cells or 
progenitors ex vivo for return in vivo to effect tissue repair. 
The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other 
tendon or ligament defects. The compositions may also 
include an appropriate matrix and/or sequestering agent as a 
carrier as is Well knoWn in the art. 

[0175] The compositions of the present invention may also 
be useful for proliferation of neural cells and for regenera 
tion of nerve and brain tissue, ie for the treatment of central 
and peripheral nervous system diseases and neuropathies, as 
Well as mechanical and traumatic disorders, Which involve 
degeneration, death or trauma to neural cells or nerve tissue. 
More speci?cally, a composition may be used in the treat 
ment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and local 
iZed neuropathies, and central nervous system diseases, such 
as AlZheimer’s, Parkinson’s disease, Huntington’s disease, 
amyotrophic lateral sclerosis, and Shy-Drager syndrome. 
Further conditions Which may be treated in accordance With 
the present invention include mechanical and traumatic 
disorders, such as spinal cord disorders, head trauma and 
cerebrovascular diseases such as stroke. Peripheral neuro 
pathies resulting from chemotherapy or other medical thera 
pies may also be treatable using a composition of the 
invention. 

[0176] Compositions of the invention may also be useful 
to promote better or faster closure of non-healing Wounds, 
including Without limitation pressure ulcers, ulcers associ 
ated With vascular insuf?ciency, surgical and traumatic 
Wounds, and the like. 
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[0177] Compositions of the present invention may also be 
involved in the generation or regeneration of other tissues, 
such as organs (including, for example, pancreas, liver, 
intestine, kidney, skin, endothelium), muscle (smooth, skel 
etal or cardiac) and vascular (including vascular endothe 
lium) tissue, or for promoting the groWth of cells comprising 
such tissues. Part of the desired effects may be by inhibition 
or modulation of ?brotic scarring may alloW normal tissue 
to regenerate. A polypeptide of the present invention may 
also exhibit angiogenic activity. 

[0178] Acomposition of the present invention may also be 
useful for gut protection or regeneration and treatment of 
lung or liver ?brosis, reperfusion injury in various tissues, 
and conditions resulting from systemic cytokine damage. 

[0179] Acomposition of the present invention may also be 
useful for promoting or inhibiting differentiation of tissues 
described above from precursor tissues or cells; or for 
inhibiting the groWth of tissues described above. 

[0180] Therapeutic compositions of the invention can be 
used in the folloWing: 

[0181] Assays for tissue generation activity include, With 
out limitation, those described in: International Patent Pub 
lication No. WO95/16035 (bone, cartilage, tendon); Inter 
national Patent Publication No. WO95/05846 (nerve, 
neuronal); International Patent Publication No. WO91/ 
07491 (skin, endothelium). 

[0182] Assays for Wound healing activity include, Without 
limitation, those described in: Winter, Epidermal Wound 
Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.), 
Year Book Medical Publishers, Inc., Chicago, as modi?ed 
by Eaglstein and MertZ, J. Invest. Dermatol 71:382-84 
(1978). 
[0183] 4.7.7 Immune Stimulating or Suppressing Activity 

[0184] A polypeptide of the present invention may also 
exhibit immune stimulating or immune suppressing activity, 
including Without limitation the activities for Which assays 
are described herein. Apolynucleotide of the invention can 
encode a polypeptide exhibiting such activities. A protein 
may be useful in the treatment of various immune de?cien 
cies and disorders (including severe combined immunode 
?ciency (SCID)), e.g., in regulating (up or doWn) groWth 
and proliferation of T and/or B lymphocytes, as Well as 
effecting the cytolytic activity of NK cells and other cell 
populations. These immune de?ciencies may be genetic or 
be caused by viral (e.g., HIV) as Well as bacterial or fungal 
infections, or may result from autoimmune disorders. More 
speci?cally, infectious diseases causes by viral, bacterial, 
fungal or other infection may be treatable using a protein of 
the present invention, including infections by HIV, hepatitis 
viruses, herpes viruses, mycobacteria, Leishmania spp., 
malaria spp. and various fungal infections such as candidi 
asis. Of course, in this regard, proteins of the present 
invention may also be useful Where a boost to the immune 
system generally may be desirable, i.e., in the treatment of 
cancer. 

[0185] Autoimmune disorders Which may be treated using 
a protein of the present invention include, for example, 
connective tissue disease, multiple sclerosis, systemic lupus 
erythematosus, rheumatoid arthritis, autoimmune pulmo 
nary in?ammation, Guillain-Barre syndrome, autoimmune 
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thyroiditis, insulin dependent diabetes mellitis, myasthenia 
gravis, graft-versus-host disease and autoimmune in?am 
matory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be 
useful in the treatment of allergic reactions and conditions 
(e.g., anaphylaxis, serum sickness, drug reactions, food 
allergies, insect venom allergies, mastocytosis, allergic 
rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, ecZema, atopic dermatitis, allergic contact der 
matitis, erythema multiforme, Stevens-Johnson syndrome, 
allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and con 
tact allergies), such as asthma (particularly allergic asthma) 
or other respiratory problems. Other conditions, in Which 
immune suppression is desired (including, for example, 
organ transplantation), may also be treatable using a protein 
(or antagonists thereof) of the present invention. The thera 
peutic effects of the polypeptides or antagonists thereof on 
allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test 

(Lastbom et al., Toxicology 125: 59-66, 1998), skin prick 
test (Hoffmann et al., Allergy 54: 446-54, 1999), guinea pig 
skin sensitiZation test (Vohr et al., Arch. Toxocol. 73: 501-9), 
and murine local lymph node assay (Kimber et al., J. 
Toxicol. Environ. Health 53: 563-79). 

[0186] Using the proteins of the invention it may also be 
possible to modulate immune responses, in a number of 
Ways. DoWn regulation may be in the form of inhibiting or 
blocking an immune response already in progress or may 
involve preventing the induction of an immune response. 
The functions of activated T cells may be inhibited by 
suppressing T cell responses or by inducing speci?c toler 
ance in T cells, or both. Immunosuppression of T cell 
responses is generally an active, non-antigen-speci?c, pro 
cess Which requires continuous exposure of the T cells to the 
suppressive agent. Tolerance, Which involves inducing non 
responsiveness or anergy in T cells, is distinguishable from 
immunosuppression in that it is generally antigen-speci?c 
and persists after exposure to the toleriZing agent has ceased. 
Operationally, tolerance can be demonstrated by the lack of 
a T cell response upon reexposure to speci?c antigen in the 
absence of the toleriZing agent. 

[0187] DoWn regulating or preventing one or more antigen 
functions (including Without limitation B lymphocyte anti 
gen functions (such as, for example, B7)), e.g., preventing 
high level lymphokine synthesis by activated T cells, Will be 
useful in situations of tissue, skin and organ transplantation 
and in graft-versus-host disease (GVHD). For example, 
blockage of T cell function should result in reduced tissue 
destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its 
recognition as foreign by T cells, folloWed by an immune 
reaction that destroys the transplant. The administration of a 
therapeutic composition of the invention may prevent cytok 
ine synthesis by immune cells, such as T cells, and thus acts 
as an immunosuppressant. Moreover, a lack of costimulation 
may also be suf?cient to anergiZe the T cells, thereby 
inducing tolerance in a subject. Induction of long-term 
tolerance by B lymphocyte antigen-blocking reagents may 
avoid the necessity of repeated administration of these 
blocking reagents. To achieve suf?cient immunosuppression 
or tolerance in a subject, it may also be necessary to block 
the function of a combination of B lymphocyte antigens. 



US 2005/0239060 A1 

[0188] The efficacy of particular therapeutic compositions 
in preventing organ transplant rejection or GVHD can be 
assessed using animal models that are predictive of efficacy 
in humans. Examples of appropriate systems Which can be 
used include allogeneic cardiac grafts in rats and xenogeneic 
pancreatic islet cell grafts in mice, both of Which have been 
used to examine the immunosuppressive effects of CTLA4Ig 
fusion proteins in vivo as described in LenschoW et al., 
Science 257:789-792 (1992) and Turka et al., Proc. Natl. 
Acad. Sci USA, 89:11102-11105 (1992). In addition, murine 
models of GVHD (see Paul ed., Fundamental Immunology, 
Raven Press, NeW York, 1989, pp. 846-847) can be used to 
determine the effect of therapeutic compositions of the 
invention on the development of that disease. 

[0189] Blocking antigen function may also be therapeuti 
cally useful for treating autoimmune diseases. Many autoim 
mune disorders are the result of inappropriate activation of 
T cells that are reactive against self tissue and Which 
promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the 
activation of autoreactive T cells may reduce or eliminate 
disease symptoms. Administration of reagents Which block 
stimulation of T cells can be used to inhibit T cell activation 
and prevent production of autoantibodies or T cell-derived 
cytokines Which may be involved in the disease process. 
Additionally, blocking reagents may induce antigen-speci?c 
tolerance of autoreactive T cells Which could lead to long 
term relief from the disease. The efficacy of blocking 
reagents in preventing or alleviating autoimmune disorders 
can be determined using a number of Well-characterized 
animal models of human autoimmune diseases. Examples 
include murine experimental autoimmune encephalitis, sys 
temic lupus erythmatosis in MRL/lpr/lpr mice or NZB 
hybrid mice, murine autoimmune collagen arthritis, diabetes 
mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, 
Raven Press, NeW York, 1989, pp. 840-856). 
[0190] Upregulation of an antigen function (e.g., a B 
lymphocyte antigen function), as a means of up regulating 
immune responses, may also be useful in therapy. Upregu 
lation of immune responses may be in the form of enhancing 
an existing immune response or eliciting an initial immune 
response. For example, enhancing an immune response may 
be useful in cases of viral infection, including systemic viral 
diseases such as in?uenza, the common cold, and encepha 
litis. 

[0191] Alternatively, anti-viral immune responses may be 
enhanced in an infected patient by removing T cells from the 
patient, costimulating the T cells in vitro With viral antigen 
pulsed APCs either expressing a peptide of the present 
invention or together With a stimulatory form of a soluble 
peptide of the present invention and reintroducing the in 
vitro activated T cells into the patient. Another method of 
enhancing anti-viral immune responses Would be to isolate 
infected cells from a patient, transfect them With a nucleic 
acid encoding a protein of the present invention as described 
herein such that the cells express all or a portion of the 
protein on their surface, and reintroduce the transfected cells 
into the patient. The infected cells Would noW be capable of 
delivering a costimulatory signal to, and thereby activate, T 
cells in vivo. 

[0192] Apolypeptide of the present invention may provide 
the necessary stimulation signal to T cells to induce a T cell 
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mediated immune response against the transfected tumor 
cells. In addition, tumor cells Which lack MHC class I or 
MHC class II molecules, or Which fail to reexpress suf?cient 
mounts of MHC class I or MHC class II molecules, can be 
transfected With nucleic acid encoding all or a portion of 
(e.g., a cytoplasmic-domain truncated portion) of an MHC 
class I alpha chain protein and [32 microglobulin protein or 
an MHC class II alpha chain protein and an MHC class II 
beta chain protein to thereby express MHC class I or MHC 
class II proteins on the cell surface. Expression of the 
appropriate class I or class II MHC in conjunction With a 
peptide having the activity of a B lymphocyte antigen (e.g., 
B7-1, B7-2, B7-3) induces a T cell mediated immune 
response against the transfected tumor cell. Optionally, a 
gene encoding an antisense construct Which blocks expres 
sion of an MHC class II associated protein, such as the 
invariant chain, can also be cotransfected With a DNA 
encoding a peptide having the activity of a B lymphocyte 
antigen to promote presentation of tumor associated antigens 
and induce tumor speci?c immunity. Thus, the induction of 
a T cell mediated immune response in a human subject may 
be sufficient to overcome tumor-speci?c tolerance in the 
subject. 
[0193] The activity of a protein of the invention may, 
among other means, be measured by the folloWing methods: 

[0194] Suitable assays for thymocyte or splenocyte cyto 
toxicity include, Without limitation, those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Margulies, E. M. Shevach, W. Strober, 
Pub. Greene Publishing Associates and Wiley-Interscience 
(Chapter 3, In Vitro assays for Mouse Lymphocyte Function 
3.1-3.19; Chapter 7, Immunologic studies in Humans); 
Herrmann et al., Proc. Natl. Acad. Sci. USA 78:2488-2492, 
1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; 
Handa et al., J. Immunol. 135:1564-1572, 1985; Takai et al., 
I. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 
140:508-512, 1988; BoWman et al., J. Virology 61:1992 
1998; Bertagnolli et al., Cellular Immunology 133:327-341, 
1991; BroWn et al., J. Immunol. 153:3079-3092, 1994. 

[0195] Assays for T-cell-dependent immunoglobulin 
responses and isotype sWitching (Which Will identify, among 
others, proteins that modulate T-cell dependent antibody 
responses and that affect Th1/Th2 pro?les) include, Without 
limitation, those described in: MalisZeWski, J. Immunol. 
144:3028-3033, 1990; and Assays for B cell function: In 
vitro antibody production, Mond, J. J. and BrunsWick, M. In 
Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 
1 pp. 381-3816, John Wiley and Sons, Toronto. 1994. 

[0196] Mixed lymphocyte reaction (MLR) assays (Which 
Will identify, among others, proteins that generate predomi 
nantly Th1 and CTL responses) include, Without limitation, 
those described in: Current Protocols in Immunology, Ed by 
J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic 
studies in Humans); Takai et al., J. Immunol. 137:3494 
3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988; 
Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

[0197] Dendritic cell-dependent assays (Which Will iden 
tify, among others, proteins expressed by dendritic cells that 
activate naive T-cells) include, Without limitation, those 






























































































































































