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Fig. 2 
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Fig. 4 
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REGULATION OF HUMAN CASPASE-1-LIKE 
PROTEASE 

TECHNICAL FIELD OF THE INVENTION 

0001. The invention relates to the area of regulation 
human caspase-1-like protease activity to provide therapeu 
tic effects. 

BACKGROUND OF THE INVENTION 

0002 Interleukin-1 beta-converting enzyme (ICE, 
caspase-1) activates the proinflammatory cytokines interleu 
kin (IL)-1 beta and IL-18, or by mediating apoptotic pro 
ceSSes and therefore is involved in regulation of important 
Steps in inflammation and immunity (Young et al., J. Exp. 
Med. 191, 153-544, 2000). Because of the importance of 
these processes in a variety of disease processes, there is a 
need in the art to identify additional caspase-1-like enzymes 
whose activity can be regulated to provide therapeutic 
effects. 

SUMMARY OF THE INVENTION 

0003. It is an object of the invention to provide reagents 
and methods of regulating human caspase-1-like protease. 
These and other objects of the invention are provided by one 
or more of the embodiments described below. 

0004 One embodiment of the invention is a caspase-1- 
like protease polypeptide comprising an amino acid 
Sequence Selected from the group consisting of: 

0005 amino acid sequences which are at least about 
60% identical to the amino acid Sequence shown in 
SEQ ID NO: 2; 

0006 the amino acid sequence shown in SEQ ID NO: 
2, 

0007 amino acid sequences which are at least about 
60% identical to the amino acid Sequence shown in 
SEQ ID NO: 6; and 

O008) 
6. 

the amino acid sequence shown in SEQ ID NO: 

0009. Yet another embodiment of the invention is a 
method of Screening for agents which decrease extracellular 
matrix degradation. A test compound is contacted with a 
caspase-1-like protease polypeptide comprising an amino 
acid Sequence Selected from the group consisting of: 

0010 amino acid sequences which are at least about 
60% identical to the amino acid Sequence shown in 
SEQ ID NO: 2; 

0011 the amino acid sequence shown in SEQ ID NO: 
2, 

0012 amino acid sequences which are at least about 
60% identical to the amino acid Sequence shown in 
SEQ ID NO: 6; and 

0013) 
6. 

the amino acid sequence shown in SEQ ID NO: 

0.014 Binding between the test compound and the 
caspase-1-like protease is polypeptide detected. A test com 
pound which binds to the caspase-1-like protease polypep 
tide is thereby identified as a potential agent for decreasing 

Jul. 8, 2004 

extracellular matrix degradation. The agent can work by 
decreasing the activity of the caspase-1-like protease. 

0015. Another embodiment of the invention is a method 
of Screening for agents which decrease extracellular matrix 
degradation. A test compound is contacted with a polynucle 
otide encoding a caspase-1-like protease polypeptide, 
wherein the polynucleotide comprises a nucleotide Sequence 
Selected from the group consisting of: 

0016 nucleotide sequences which are at least about 
50% identical to the nucleotide sequence shown in SEQ 
ID NO: 1; 

0017 
1, 

the nucleotide sequence shown in SEQ ID NO: 

0018 nucleotide sequences which are at least about 
50% identical to the nucleotide sequence shown in SEQ 
ID NO:3: 

0019) 
3; 

the nucleotide sequence shown in SEQ ID NO: 

0020 nucleotide sequences which are at least about 
50% identical to the nucleotide sequence shown in SEQ 
ID NO: 5; and 

0021) 
5. 

0022 Binding of the test compound to the polynucleotide 
is detected. A test compound which binds to the polynucle 
otide is identified as a potential agent for decreasing extra 
cellular matrix degradation. The agent can work by decreas 
ing the amount of the caspase-1-like protease through 
interacting with the caspase-1-like protease mRNA. 

the nucleotide sequence shown in SEQ ID NO: 

0023. Another embodiment of the invention is a method 
of Screening for agents which regulate extracellular matrix 
degradation. A test compound is contacted with a caspase 
1-like protease polypeptide comprising an amino acid 
Sequence Selected from the group consisting of: 

0024 amino acid sequences which are at least about 
60% identical to the amino acid Sequence shown in 
SEQ ID NO: 2; 

0025) 
2, 

0026 amino acid sequences which are at least about 
60% identical to the amino acid Sequence shown in 
SEO ID NO: 6; and 

0027) 
6. 

the amino acid sequence shown in SEQ ID NO: 

the amino acid sequence shown in SEQ ID NO: 

0028. A caspase-1-like protease activity of the polypep 
tide is detected. A test compound which increases caspase 
1-like protease activity of the polypeptide relative to 
caspase-1-like protease activity in the absence of the test 
compound is thereby identified as a potential agent for 
increasing extracellular matrix degradation. A test com 
pound which decreases caspase-1-like protease activity of 
the polypeptide relative to caspase-1-like protease activity in 
the absence of the test compound is thereby identified as a 
potential agent for decreasing extracellular matrix degrada 
tion. 

0029 Even another embodiment of the invention is a 
method of Screening for agents which decrease extracellular 
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matrix degradation. A test compound is contacted with a 
caspase-1-like protease product of a polynucleotide which 
comprises a nucleotide Sequence Selected from the group 
consisting of: 

0030 nucleotide sequences which are at least about 
50% identical to the nucleotide sequence shown in SEQ 
ID NO: 1; 

0031) 
1, 

the nucleotide sequence shown in SEQ ID NO: 

0032 nucleotide sequences which are at least about 
50% identical to the nucleotide sequence shown in SEQ 
ID NO:3: 

0033) 
3; 

the nucleotide sequence shown in SEQ ID NO: 

0034 nucleotide sequences which are at least about 
50% identical to the nucleotide sequence shown in SEQ 
ID NO: 5; and 

0035) 
5. 

the nucleotide sequence shown in SEQ ID NO: 

0.036 Binding of the test compound to the caspase-1-like 
protease product is detected. A test compound which binds 
to the caspase-1-like protease product is thereby identified as 
a potential agent for decreasing extracellular matrix degra 
dation. 

0037 Still another embodiment of the invention is a 
method of reducing extracellular matrix degradation. A cell 
is contacted with a reagent which specifically binds to a 
polynucleotide encoding a caspase-1-like protease polypep 
tide or the product encoded by the polynucleotide, wherein 
the polynucleotide comprises a nucleotide Sequence Selected 
from the group consisting of: 

0038 nucleotide sequences which are at least about 
50% identical to the nucleotide sequence shown in SEQ 
ID NO: 1; 

0039) the nucleotide sequence shown in SEQ ID NO: 
1; nucleotide sequences which are at least about 50% 
identical to the nucleotide sequence shown in SEQ ID 
NO:3: 

0040 
3; 

the nucleotide sequence shown in SEQ ID NO: 

0041) nucleotide sequences which are at least about 
50% identical to the nucleotide sequence shown in SEQ 
ID NO: 5; and 

0.042 
5. 

the nucleotide sequence shown in SEQ ID NO: 

0.043 Caspase-1-like protease activity in the cell is 
thereby decreased. 
0044) The invention thus provides reagents and methods 
for regulating human caspase-1-like protease activity which 
can be used inter alia, to treat an allergic disease, asthma, 
cancer and neurodegenerative diseases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

004.5 FIG. 1 shows the DNA-sequence encoding a 
caspase-1-like protease polypeptide (SEQ ID NO: 1). 
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0046 FIG. 2 shows the amino acid sequence deduced 
from the DNA-sequence of FIG. 1 (SEQ ID NO: 2). 
0047 FIG. 3 shows the DNA-sequence encoding a 
caspase-1-like protease polypeptide (SEQ ID NO:3). 
0048 FIG. 4 shows the amino acid sequence of the 
protein identified by SwissProt Accession No. P29466 (SEQ 
ID NO:4). 
0049 FIG. 5 shows the BLASTX alignment of caspase 
1-like protease as shown in SEQ ID NO: 2 with the human 
protein identified by SwissProt Accession No. P29466 (SEQ 
ID NO:4). 
0050 FIG. 6 shows the HMMPFAM-alignment of 
caspase-1 (SEQ ID NO:2) against pfamhmm ICE p10. 
0051 FIG. 7 shows the HMMPFAM-alignment of 
caspase-1 (SEQ ID NO:2) against pfamhmm ICE p10. 
0052 FIG. 8 shows the results of gene expression pro 
filing of human caspase-1 like protease in various tissues. 
0053 FIG. 9 shows the results of gene expression pro 
filing of human caspase-1 like protease in immune-related 
and airway System cells. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0054 The invention relates to an isolated polynucleotide 
encoding a caspase-1-like protease polypeptide and being 
Selected from the group consisting of: 

0055) a) a polynucleotide encoding a caspase-1-like 
protease polypeptide comprising an amino acid 
Sequence Selected from the group consisting of: 
0056 amino acid sequences which are at least about 
60% identical to the amino acid Sequence shown in 
SEQ ID NO: 2; 

0057 the amino acid sequence shown in SEQ ID 
NO: 2; 

0058 amino acid sequences which are at least about 
60% identical to the amino acid Sequence shown in 
SEQ ID NO: 6; and 

0059) the amino acid sequence shown in SEQ ID 
NO: 6. 

0060 b) a polynucleotide comprising the sequence of 
SEO ID NOS: 1, 3 or 5; 

0061 c) a polynucleotide which hybridizes under 
Stringent conditions to a polynucleotide specified in (a) 
and (b); 

0062 d) a polynucleotide the sequence of which devi 
ates from the polynucleotide sequences specified in (a) 
to (c) due to the degeneration of the genetic code; and 

0063 e) a polynucleotide which represents a fragment, 
derivative or allelic variation of a polynucleotide 
Sequence specified in (a) to (d). 

0064. Furthermore, it has been discovered by the present 
applicant that activity of a caspase-1-like protease, particu 
larly a human caspase-1-like protease, can be used to treat 
an allergic disease, asthma, cancer and neurodegenerative 
diseases Such as Alzheimer's disease. Human caspase-1-like 
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protease can also be used to treat immune-related diseases, 
Such as inflammatory diseases and allergic diseases includ 
ing asthma, allergic rhinitis, atopic dermatitis, hives, con 
junctivitis, Vernal catarrh, chronic arthrorheumatism; SyS 
temic lupus erythematosus, pSoriasis, diabrotic colitis, 
Systemic inflammatory response Syndrome (SIRS); Sepsis, 
polymyositis; dermatomyositis (DM); Polyaritis nodoa 
(PN); mixed connective tissue disease (MCTD); Sjoegren's 
Syndrome; and gout. Human caspase-1-like protease as 
shown in SEQ ID NO:2 or 6 contains an ICE-like protease 
p10 domain and is 50% identical to the human protein 
identified by SwissProt Accession No. 096009 (SEQ. ID 
NO:4) and annotated as capsase-1 (FIG. 1). Human caspase 
1-like protease is therefore expected to be useful for the 
Same purposes as previously identified caspases. 
0065 Polypeptides 
0.066 Caspase-1-like protease polypeptides according to 
the invention comprise at least 10, 15, 25, 50, or 75 
contiguous amino acids selected from SEQID NO:2 or 6 or 
from a biologically active variant thereof, as defined below. 
An caspase-1-like protease polypeptide of the invention 
therefore can be a portion of an caspase-1-like protease 
molecule, a full-length caspase-1-like protease molecule, or 
a fusion protein comprising all or a portion of an caspase 
1-like protease molecule. 
0067 Biologically Active Variants 
0068 Caspase-1-like protease variants which are biologi 
cally active, i.e., retain an caspase-1-like protease activity, 
also are caspase-1-like protease polypeptides. Preferably, 
naturally or non-naturally occurring caspase-1-like protease 
variants have amino acid Sequences which are at least about 
50, 55, 60, 65, 70, more preferably about 75, 80, 85,90,96, 
or 98% identical to the amino acid sequence shown in SEQ 
ID NO:2 or 6. Percent identity between a putative caspase 
1-like protease variant and an amino acid Sequence of SEQ 
ID NO:2 or 6 is determined with the Needleman/Wunsch 
algorithm (Needleman and Wunsch, J. Mol. Biol. 48; 
443453, 1970) using a Blosum62 matrix with a gap creation 
penalty of 8 and a gap extension penalty of 2 (S. Henikoff 
and J. G. Henikoff, Proc. Natl. Acad. Sci. USA 89:10915 
10919, 1992). 
0069 Variations in percent identity can be due, for 
example, to amino acid Substitutions, insertions, or dele 
tions. Amino acid Substitutions are defined as one for one 
amino acid replacements. They are conservative in nature 
when the Substituted amino acid has similar Structural and/or 
chemical properties. Examples of conservative replacements 
are Substitution of a leucine with an isoleucine or valine, an 
aspartate with a glutamate, or a threonine with a Serine. 

0070 Amino acid insertions or deletions are changes to 
or within an amino acid Sequence. They typically fall in the 
range of about 1 to 5 amino acids. Guidance in determining 
which amino acid residues can be Substituted, inserted, or 
deleted without abolishing biological or immunological 
activity can be found using computer programs well known 
in the art, Such as DNASTAR Software. Whether an amino 
acid change results in a biologically active caspase-1-like 
protease polypeptide can readily be determined by assaying 
for fibronectin binding or for caspase-1-like protease activ 
ity, as is known in the art and described, for example, in 
Example 2. 
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0071 Fusion Proteins 
0072 Fusion proteins are useful for generating antibodies 
against caspase-1-like protease amino acid Sequences and 
for use in various assay Systems. For example, fusion 
proteins can be used to identify proteins which interact with 
portions of an caspase-1-like protease polypeptide, includ 
ing its active site and fibronectin domains. Methods Such as 
protein affinity chromatography or library-based assays for 
protein-protein interactions, Such as the yeast two-hybrid or 
phage display Systems, can be used for this purpose. Such 
methods are well known in the art and also can be used as 
drug Screens. 
0073. An caspase-1-like protease fusion protein com 
prises two protein Segments fused together by means of a 
peptide bond. For example, the first protein Segment can 
comprise at least 10, 15, 25, 50, or 75 contiguous amino 
acids selected from SEQ ID NO:2 or 6 or a biologically 
active variant thereof. 

0074 The second protein segment can be a full-length 
protein or a protein fragment or polypeptide. Proteins com 
monly used in fusion protein construction include B-galac 
tosidase, f-glucuronidase, green fluorescent protein (GFP), 
autofluorescent proteins, including blue fluorescent protein 
(BFP), glutathione-S-transferase (GST), luciferase, horse 
radish peroxidase (HRP), and chloramphenicol acetyltrans 
ferase (CAT). Additionally, epitope tags are used in fusion 
protein constructions, including histidine (His) tags, FLAG 
tags, influenza hemagglutinin (HA) tags, Myc tags, VSV-G 
tags, and thioredoxin (Trx) tags. Other fusion constructions 
can include maltose binding protein (MBP), S-tag, Lex a 
DNA binding domain (DBD) fusions, GAL4 DNA binding 
domain fusions, and herpes simplex virus (HSV) BP16 
protein fusions. 
0075 A fusion protein also can be engineered to contain 
a cleavage Site located between the caspase-1-like protease 
polypeptide-encoding Sequence and the heterologous pro 
tein Sequence, So that the caspase-1-like protease polypep 
tide can be cleaved and purified away from the heterologous 
moiety. 
0076 A fusion protein can be synthesized chemically, as 
is known in the art. Preferably, a fusion protein is produced 
by covalently linking two protein Segments or by Standard 
procedures in the art of molecular biology. Recombinant 
DNA methods can be used to prepare fusion proteins, for 
example, by making a DNA construct which comprises 
caspase-1-like protease coding Sequences disclosed herein 
in proper reading frame with nucleotides encoding the 
Second protein Segment and expressing the DNA construct 
in a host cell, as is known in the art. Many kits for 
constructing fusion proteins are available from companies 
Such as Promega Corporation (Madison, Wis.), Stratagene 
(La Jolla, Calif.), CLONTECH (Mountain View, Calif.), 
Santa Cruz Biotechnology (Santa Cruz, Calif.), MBL Inter 
national Corporation (MIC; Watertown, Mass.), and Quan 
tum Biotechnologies (Montreal, Canada; 1-888-DNA 
KITS). 
0077. Identification of Species Homologs 
0078 Species homologs of human caspase-1-like pro 
tease can be obtained using caspase-1-like protease poly 
nucleotides (described below) to make suitable probes or 
primers to Screening cDNA expression libraries from other 
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Species, Such as mice, monkeys, or yeast, identifying cDNAS 
which encode homologs of caspase-1-like protease, and 
expressing the cDNAS as is known in the art. 
0079 Polynucleotides 
0080. An caspase-1-like protease polynucleotide can be 
Single- or double-Stranded and comprises a coding Sequence 
or the complement of a coding Sequence for an caspase-1- 
like protease polypeptide. The coding Sequence for a 
caspase-1-like protease is shown in SEQ ID NO:5. The 
complement of a coding Sequence for the caspase-1-like 
protease of SEQ ID NO:2 is shown in SEQ ID NO:1. The 
EST shown in SEQ ID NO:1 encompasses the EST shown 
in SEQ ID NO:3. There are three genomic clones which 
comprise SEQ ID NO:1: emnew AC027011, embl 
AP001153, and embl AP000799. 
0081) Degenerate nucleotide sequences encoding human 
caspase-1-like protease polypeptides, as well as homologous 
nucleotide sequences which are at least about 50, 55, 60, 65, 
or 70, more preferably about 75, 90,96, or 98% identical to 
the complement of the caspase-1-like protease Sequences 
shown in SEQ ID NOS:1, 3 and 5 also are caspase-1-like 
protease polynucleotides. Percent Sequence identity between 
the Sequences of two polynucleotides is determined using 
computer programs Such as ALIGN which employ the 
FASTA algorithm, using an affine gap Search with a gap 
open penalty of -12 and a gap extension penalty of -2. 
Complementary DNA (cDNA) molecules, species 
homologs, and variants of caspase-1-like protease poly 
nucleotides which encode biologically active caspase-1-like 
protease polypeptides also are caspase-1-like protease poly 
nucleotides. 

0082 Identification of Variants and Homologs 
0.083 Variants and homologs of the caspase-1-like pro 
tease polynucleotides disclosed above also are caspase-1- 
like protease polynucleotides. Typically, homologous 
caspase-1-like protease polynucleotide Sequences can be 
identified by hybridization of candidate polynucleotides to 
known caspase-1-like protease polynucleotides under Strin 
gent conditions, as is known in the art. For example, using 
the following wash conditions-2xSSC (0.3 M NaCl, 0.03 M 
sodium citrate, pH 7.0), 0.1% SDS, room temperature twice, 
30 minutes each; then 2xSSC, 0.1% SDS, 50° C. once, 30 
minutes, then 2xSSC, room temperature twice, 10 minutes 
each-homologous Sequences can be identified which contain 
at most about 25-30% basepair mismatches. More prefer 
ably, homologous nucleic acid Strands contain 15-25% base 
pair mismatches, even more preferably 5-15% basepair 
mismatches. 

0084 Species homologs of the caspase-1-like protease 
polynucleotides disclosed herein can be identified by mak 
ing Suitable probes or primers and Screening cDNA expres 
Sion libraries from other Species, Such as mice, monkeys, or 
yeast. Human variants of caspase-1-like protease polynucle 
otides can be identified, for example, by Screening human 
cDNA expression libraries. It is well known that the T of 
a double-stranded DNA decreases by 1-1.5 C. with every 
1% decrease in homology (Bonner et al., J. Mol. Biol. 81, 
123 (1973). Variants of human caspase-1-like protease poly 
nucleotides or caspase-1-like protease polynucleotides of 
other species can therefore be identified, for example, by 
hybridizing a putative homologous caspase-1-like protease 
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polynucleotide with a polynucleotide having a nucleotide 
sequence of SEQ ID NO:1 or 5 or its complement to form 
a test hybrid. The melting temperature of the test hybrid is 
compared with the melting temperature of a hybrid com 
prising caspase-1-like protease polynucleotides having per 
fectly complementary nucleotide Sequences, and the number 
or percent of basepair mismatches within the test hybrid is 
calculated. 

0085 Nucleotide sequences which hybridize to caspase 
1-like protease polynucleotides or their complements fol 
lowing Stringent hybridization and/or wash conditions are 
also caspase-1-like protease polynucleotides. Stringent wash 
conditions are well known and understood in the art and are 
disclosed, for example, in Sambrook et al., MOLECULAR 
CLONING: A LABORATORY MANUAL, 2d ed., 1989, at 
pages 9.50-9.51. 
0086 Typically, for stringent hybridization conditions a 
combination of temperature and Salt concentration should be 
chosen that is approximately 12-20 C. below the calculated 
T of the hybrid under study. The T of a hybrid between an 
caspase-1-like protease polynucleotide having a coding 
Sequence disclosed herein and a polynucleotide Sequence 
which is at least about 50, 55, 60, 65, 70, more preferably 
about 75, 90, 96, or 98% identical to that nucleotide 
Sequence can be calculated, for example, using the equation 
of Bolton and McCarthy, Proc. Natl. Acad. Sci. U.S.A. 48, 
1390 (1962): 

T=81.5 C.-16.6(logoNa)+0.41(% G+C)-0.63(% 
formamide)-600/1), 
0087 where l=the length of the hybrid in basepairs. 

0088 Stringent wash conditions include, for example, 
4xSSC at 65° C., or 50% formamide, 4xSSC at 42 C., or 
0.5xSSC, 0.1% SDS at 65° C. Highly stringent wash con 
ditions include, for example, 0.2xSSC at 65 C. 
0089 Preparation of Polynucleotides 
0090. A naturally occurring caspase-1-like protease poly 
nucleotide can be isolated free of other cellular components 
Such as membrane components, proteins, and lipids. 
0091 Polynucleotides can be made by a cell and isolated 
using Standard nucleic acid purification techniques, Synthe 
sized using an amplification technique, Such as the poly 
merase chain reaction (PCR), or Synthesized using an auto 
matic Synthesizer. 
0092 Methods for isolating polynucleotides are routine 
and are known in the art. Any Such technique for obtaining 
a polynucleotide can be used to obtain isolated caspase-1- 
like protease polynucleotides. For example, restriction 
enzymes and probes can be used to isolate polynucleotide 
fragments which comprise caspase-1-like protease nucle 
otide Sequences. Isolated polynucleotides are in preparations 
which are free or at least 70, 80, or 90% free of other 
molecules. 

0093 Caspase-1-like protease cDNA molecules can be 
made with Standard molecular biology techniques, using 
caspase-1-like protease mRNA as a template. Caspase-1-like 
protease cDNA molecules can thereafter be replicated using 
molecular biology techniques known in the art and disclosed 
in manuals such as Sambrook et al. (1989). 
0094. An amplification technique, such as PCR, can be 
used to obtain additional copies of caspase-1-like protease 
polynucleotides, using either human genomic DNA or 
cDNA as a template. 
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0.095 Alternatively, synthetic chemistry techniques can 
be used to Synthesize caspase-1-like protease polynucle 
otides. The degeneracy of the genetic code allows alternate 
nucleotide Sequences to be Synthesized which will encode an 
caspase-1-like protease polypeptide having, for example, the 
amino acid sequence shown in SEQ ID NO:2 or 6 or a 
biologically active variant of that Sequence. 
0096 Extending Polynucleotides 

0097. Various PCR-based methods can be used to extend 
the nucleic acid Sequences encoding the disclosed portions 
of human caspase-1-like protease to detect upstream 
Sequences Such as promoters and regulatory elements. For 
example, restriction-site PCR uses universal primers to 
retrieve unknown Sequence adjacent to a known locus 
(Sarkar, PCR Methods Applic. 2, 318-322, 1993). Genomic 
DNA is first amplified in the presence of a primer to a linker 
Sequence and a primer Specific to the known region. The 
amplified Sequences are then Subjected to a Second round of 
PCR with the same linker primer and another specific primer 
internal to the first one. Products of each round of PCR are 
transcribed with an appropriate RNA polymerase and 
Sequenced using reverse transcriptase. 

0.098 Inverse PCR also can be used to amplify or extend 
Sequences using divergent primers based on a known region 
(Triglia et al., Nucleic Acids Res. 16, 8186, 1988). Primers 
can be designed using commercially available Software, 
such as OLIGO 4.06 Primer Analysis software (National 
Biosciences Inc., Plymouth, Minn.), to be 22-30 nucleotides 
in length, to have a GC content of 50% or more, and to 
anneal to the target Sequence at temperatures about 68-72 
C. The method uses Several restriction enzymes to generate 
a Suitable fragment in the known region of a gene. The 
fragment is then circularized by intramolecular ligation and 
used as a PCR template. 

0099. Another method which can be used is capture PCR, 
which involves PCR amplification of DNA fragments adja 
cent to a known Sequence in human and yeast artificial 
chromosome DNA (Lagerstrom et al., PCR Methods Applic. 
1, 111-119, 1991). In this method, multiple restriction 
enzyme digestions and ligations are used to place an engi 
neered double-Stranded Sequence into an unknown fragment 
of the DNA molecule before performing PCR Another 
method which can be used to retrieve unknown Sequences is 
that of Parker et al., Nucleic Acids Res. 19, 3055-3060, 
1991. Additionally, PCR, nested primers, and PROMOTER 
FINDER libraries (CLONTECH Palo Alto, Calif.) can be 
used to walk genomic DNA. This process avoids the need to 
Screen libraries and is useful in finding intron/exon junc 
tions. 

0100 When screening for full-length cDNAs, it is pref 
erable to use libraries that have been size-Selected to include 
larger cDNAS. Also, random-primed libraries are preferable, 
in that they will contain more Sequences which contain the 
5' regions of genes. Use of a randomly primed library may 
be especially preferable for situations in which an oligo d(T) 
library does not yield a full-length cDNA Genomic libraries 
can be useful for extension of Sequence into 5' non-tran 
Scribed regulatory regions. 
0101 Commercially available capillary electrophoresis 
Systems can be used to analyze the size or confirm the 
nucleotide Sequence of PCR or Sequencing products. For 
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example, capillary Sequencing can employ flowable poly 
merS for electrophoretic Separation, four different fluores 
cent dyes (one for each nucleotide) which are laser activated, 
and detection of the emitted wavelengths by a charge 
coupled device camera. Output/light intensity can be con 
verted to electrical signal using appropriate Software (e.g. 
GENOTYPER and Sequence NAVIGATOR, Perkin Elmer), 
and the entire process from loading of Samples to computer 
analysis and electronic data display can be computer con 
trolled. Capillary electrophoresis is especially preferable for 
the Sequencing of Small pieces of DNA which might be 
present in limited amounts in a particular Sample. 
0102) Expression Profiling 
0.103 Expression profiling is based on a quantitative 
polymerase chain reaction (PCR) analysis, also called 
kinetic analysis, first described in Higuchi et al., 1992 and 
Higuchi et al., 1993. The principle is that at any given cycle 
within the exponential phase of PCR, the amount of product 
is proportional to the initial number of template copies. 
Using this technique, the expression levels of particular 
genes, which are transcribed from the chromosomes as 
messenger RNA (mRNA), are measured by first making a 
DNA copy (cDNA) of the mRNA, and then performing 
quantitative PCR on the cDNA, a method called quantitative 
reverse transcription-polymerase chain reaction (quantita 
tive RT-PCR). 
0.104) Obtaining Polypeptides Caspase-1-like protease 
polypeptides can be obtained, for example, by purification 
from cells, by expression of caspase-1-like protease poly 
nucleotides, or by direct chemical Synthesis. 
01.05) Protein Purification 
0106 Caspase-1-like protease polypeptides can be puri 
fied from cells, Such as 8-9 week placental cells, primary 
tumor cells, metastatic cells, or cancer cell lines (e.g., colon 
cancer cell lines HCT116, DLD1, HT29, Caco2, SW837, 
SW480, and RKO, breast cancer cell lines 21-PT, 21-MT, 
MDA-468, SK-BR3, and BT474, the A549 lung cancer cell 
line, or the H392 glioblastoma cell line), as well as cells 
transfected with an caspase-1-like protease expression con 
Struct. Squamous cell carcinomas are especially useful 
Sources of caspase-1-like protease polypeptides. A purified 
caspase-1-like protease polypeptide is separated from other 
compounds which normally associate with the caspase-1- 
like protease polypeptide in the cell, Such as certain proteins, 
carbohydrates, or lipids, using methods well-known in the 
art. Such methods include, but are not limited to, Size 
exclusion chromatography, ammonium Sulfate fractionation, 
ion eXchange chromatography, affinity chromatography, and 
preparative gel electrophoresis. A preparation of purified 
caspase-1-like protease polypeptides is at least 80% pure; 
preferably, the preparations are 90%, 95%, or 99% pure. 
Purity of the preparations can be assessed by any means 
known in the art, Such as SDS-polyacrylamide gel electro 
phoresis. Enzymatic activity of the purified preparations can 
be assayed, for example, as descried in Young et al., J. Exp. 
Med 191, 1535-44 (2000). 
0107 Expression of Polynucleotides 
0.108 To express an caspase-1-like protease polypeptide, 
an caspase-1-like protease polynucleotide can be inserted 
into an expression vector which contains the necessary 
elements for the transcription and translation of the inserted 
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coding Sequence. Methods which are well known to those 
skilled in the art can be used to construct expression vectors 
containing Sequences encoding caspase-1-like protease 
polypeptides and appropriate transcriptional and transla 
tional control elements. 

0109) These methods include in vitro recombinant DNA 
techniques, Synthetic techniques, and in Vivo genetic recom 
bination. Such techniques are described, for example, in 
Sambrook et al. (1989) and Ausubel et al., CURRENT 
PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & 
Sons, New York, N.Y., 1989. 
0110) A variety of expression vector/host systems can be 
utilized to contain and express Sequences encoding an 
caspase-1-like protease polypeptide. These include, but are 
not limited to, microorganisms, Such as bacteria transformed 
with recombinant bacteriophage, plasmid, or coSmid DNA 
expression vectors, yeast transformed with yeast expression 
vectors, insect cell Systems infected with Virus expression 
vectors (e.g., baculovirus), plant cell Systems transformed 
with virus expression vectors (e.g., cauliflower mosaic virus, 
CaMV; tobacco mosaic virus, TMV) or with bacterial 
expression vectors (e.g., Ti or pBR322 plasmids), or animal 
cell Systems. 
0111. The control elements or regulatory sequences are 
those non-translated regions of the vector-enhancers, pro 
moters, 5' and 3' untranslated regions—which interact with 
host cellular proteins to carry out transcription and transla 
tion. Such elements can vary in their strength and specificity. 
Depending on the vector System and host utilized, any 
number of Suitable transcription and translation elements, 
including constitutive and inducible promoters, can be used. 
For example, when cloning in bacterial Systems, inducible 
promoters such as the hybrid lacZ promoter of the BLUE 
SCRIPT phagemid (Stratagene, LaJolla, Calif.) or pSPORT1 
plasmid (Life Technologies) and the like can be used. The 
baculovirus polyhedrin promoter can be used in insect cells. 
Promoters or enhancers derived from the genomes of plant 
cells (e.g., heat shock, RUBISCO, and storage protein 
genes) or from plant viruses (e.g., viral promoters or leader 
Sequences) can be cloned into the vector. In mammalian cell 
Systems, promoters from mammalian genes or from mam 
malian viruses are preferable. If it is necessary to generate 
a cell line that contains multiple copies of a nucleotide 
Sequence encoding an caspase-1-like protease polypeptide, 
vectors based on SV40 or EBV can be used with an 
appropriate Selectable marker. 
0112 Bacterial and Yeast Expression Systems 
0113. In bacterial systems, a number of expression vec 
tors can be Selected depending upon the use intended for the 
caspase-1-like protease polypeptide. For example, when a 
large quantity of an caspase-1-like protease polypeptide is 
needed for the induction of antibodies, vectors which direct 
high level expression of fusion proteins that are readily 
purified can be used. Such vectors include, but are not 
limited to, multifunctional E coli cloning and expression 
vectors such as BLUESCRIPT (Stratagene), in which the 
Sequence encoding the caspase-1-like protease polypeptide 
can be ligated into the vector in frame with Sequences for the 
amino-terminal Met and the Subsequent 7 residues of B-ga 
lactosidase So that a hybrid protein is produced. plN vectors 
(Van Heeke & Schuster, J. Biol. Chem. 264, 5503–5509, 
1989 or pGEX vectors (Promega, Madison, Wis.) can be 

Jul. 8, 2004 

used to express foreign polypeptides as fusion proteins with 
glutathione S-transferase (GST). In general Such fusion 
proteins are Soluble and can easily be purified from lysed 
cells by adsorption to glutathione-agarose beads followed by 
elution in the presence of free glutathione. Proteins made in 
Such Systems can be designed to include heparin, thrombin, 
or Factor Xa protease cleavage Sites So that the cloned 
polypeptide of interest can be released from the GST moiety 
at will. 

0114. In the yeast Saccharomyces cerevisiae, a number of 
vectors containing constitutive or inducible promoterS Such 
as alpha factor, alcohol oxidase, and PGH can be used. For 
reviews, see Ausubel et al. (1989) and Grant et al., Methods 
Enzymol. 153, 516-544, 1987. 
0115 Plant and Insect Expression Systems 
0116. If plant expression vectors are used, the expression 
of Sequences encoding caspase-1-like protease polypeptides 
can be driven by any of a number of promoters. For 
example, viral promoters such as the 35 S and 19S promot 
ers of CaMV can be used alone or in combination with the 
omega leader sequence from TMV (Takamatsu EMBO J. 
6,307-311, 1987). Alternatively, plant promoters such as the 
small subunit of RUBISCO or heat shock promoters can be 
used (Coruzzi et al., EMBO J. 3, 1671-1680, 1984; Broglie 
et al., Science 224, 838-843, 1984; Winter et al., Results 
Probl. Cell Differ: 17, 85-105, 1991). These constructs can 
be introduced into plant cells by direct DNA transformation 
or by pathogen-mediated transfection. Such techniques are 
described in a number of generally available reviews (see, 
for example, Hobbs or Murray, in MCGRAW HILL YEAR 
BOOK OF SCIENCE AND TECHNOLOGY, McGraw Hill, 
New York, N.Y., pp. 191-196, 1992). 
0117. An insect system also can be used to express an 
caspase-1-like protease polypeptide. For example, in one 
Such System Autographa Californica nuclear polyhedrosis 
virus (AcNPV) is used as a vector to express foreign genes 
in Spodoptera frugiperda cells or in Trichoplusia larvae. 
Sequences encoding caspase-1-like protease polypeptides 
can be cloned into a non-essential region of the virus, Such 
as the polyhedrin gene, and placed under control of the 
polyhedrin promoter. Successful insertion of caspase-1-like 
protease polypeptides will render the polyhedrin gene inac 
tive and produce recombinant Virus lacking coat protein. The 
recombinant viruses can then be used to infect, for example, 
S. frugiperda cells or Trichoplusia larvae in which caspase 
1-like protease polypeptides can be expressed (Engelhard et 
al., Proc. Nat. Acad. Sci. 91, 3224-3227, 1994). 
0118 Mammalian Expression Systems 
0119) A number of viral-based expression systems can be 
utilized in mammalian host cells. 

0120 For example, if an adenovirus is used as an expres 
Sion vector, Sequences encoding caspase-1-like protease 
polypeptides can be ligated into an adenovirus transcription/ 
translation complex consisting of the late promoter and 
tripartite leader Sequence. Insertion in a non-essential E1 or 
E3 region of the viral genome can be used to obtain a viable 
Virus which is capable of expressing an caspase-1-like 
protease polypeptide in infected host cells (Logan & Shenk, 
Proc. Natl. Acad. Sci. 81, 3655-3659, 1984). In addition, 
transcription enhancers, Such as the Rous Sarcoma virus 
(RSV) enhancer, can be used to increase expression in 
mammalian host cells. 
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0121 Human artificial chromosomes (HACs) also can be 
used to deliver larger fragments of DNA than can be 
contained and expressed in a plasmid. HACs of 6M to 10M 
are constructed and delivered to cells via conventional 
delivery methods (e.g., liposomes, polycationic amino poly 
mers, or vesicles). 
0122) Specific initiation signals also can be used to 
achieve more efficient translation of Sequences encoding 
caspase-1-like protease polypeptides. Such Signals include 
the ATG initiation codon and adjacent Sequences. In cases 
where Sequences encoding an caspase-1-like protease 
polypeptide, its initiation codon, and upstream Sequences are 
inserted into the appropriate expression vector, no additional 
transcriptional or translational control Signals may be 
needed. However, in cases where only coding Sequence, or 
a fragment thereof is inserted, exogenous translational con 
trol Signals (including the ATG initiation codon) should be 
provided. The initiation codon should be in the correct 
reading frame to ensure translation of the entire insert. 
Exogenous translational elements and initiation codons can 
be of various origins, both aural and synthetic. The effi 
ciency of expression can be enhanced by the inclusion of 
enhancers which are appropriate for the particular cell 
system which is used (see Scharf et al., Results Probl. Cell 
Differ. 20, 125-162, 1994). 
0123) Host Cells 
0.124. A host cell strain can be chosen for its ability to 
modulate the expression of the inserted sequences or to 
process an expressed caspase-1-like protease polypeptide in 
the desired fashion. Such modifications of the polypeptide 
include, but are not limited to, acetylation, carboxylation, 
glycosylation, phosphorylation, lipidation, and acylation. 
Post-translational processing which cleaves a “prepro' form 
of the polypeptide also can be used to facilitate correct 
insertion, folding and/or function. Different host cells which 
have specific cellular machinery and characteristic mecha 
nisms for post-translational activities (e.g., CHO, HeLa, 
MDCK, HEK293, and WI38), are available from the Ameri 
can Type Culture Collection (ATCC; 10801 University Bou 
levard, Manassas, Va. 20110-2209) and can be chosen to 
ensure the correct modification and processing of the foreign 
protein. 
0.125 Stable expression is preferred for long-term, high 
yield production of recombinant proteins. For example, cell 
lines which Stably express caspase-1-like protease polypep 
tides can be transformed using expression vectors which can 
contain Viral origins of replication and/or endogenous 
expression elements and a Selectable marker gene on the 
Same or on a separate vector. Following the introduction of 
the vector, cells can be allowed to grow for 1-2 days in an 
enriched medium before they are switched to a selective 
medium. The purpose of the Selectable marker is to confer 
resistance to Selection, and its presence allows growth and 
recovery of cells which Successfully express the introduced 
caspase-1-like protease Sequences. Resistant clones of Stably 
transformed cells can be proliferated using tissue culture 
techniques appropriate to the cell type. 

0.126 Any number of selection systems can be used to 
recover transformed cell lines. These include, but are not 
limited to, the herpes Simplex virus thymidine kinase 
(Wigler et al., Cell 11, 223-32, 1977) and adenine phospho 
ribosyltransferase (Lowy et al., Cell 22, 817-23, 1980). 
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Genes which can be employed in th or aprif cells, respec 
tively. Also, antimetabolite, antibiotic, or herbicide resis 
tance can be used as the basis for Selection. For example, 
dhfr confers resistance to methotrexate (Wigler et al., Proc. 
Natl. Acad. Sci. 77,3567-70, 1980); npt confers resistance to 
the aminoglycosides, neomycin and G-418 (Colbere-Ga 
rapin et al., J. Mol. Biol. 150, 1-14, 1981); and als and pat 
confer resistance to chlorSulfuron and phosphinotricin 
acetyltransferase, respectively Murray, 1992 Supra). Addi 
tional Selectable genes have been described, for example 
trp B, which allows cells to utilize indole in place of tryp 
tophan, or hisD, which allows cells to utilize histinol in place 
of histidine (Hartman & Mulligan, Proc. Natl. Acad. Sci. 85, 
8047-51, 1988). Visible markers such as anthocyanins, 
B-glucuronidase and its Substrate GUS, and luciferase and its 
Substrate luciferin, can be used to identify transformants and 
to quantify the amount of transient or Stable protein expres 
Sion attributable to a specific vector System (Rhodes et al., 
Methods Mol. Biol. 55,121-131, 1995). 
0127 Detecting Expression of Polypeptides 
0128. Although the presence of marker gene expression 
Suggests that the caspase-1-like protease polynucleotide is 
also present, its presence and expression may need to be 
confirmed. For example, if a Sequence encoding an caspase 
1-like protease polypeptide is inserted within a marker gene 
Sequence, transformed cells containing Sequences which 
encode an caspase-1-like protease polypeptide can be iden 
tified by the absence of marker gene function. Alternatively, 
a marker gene can be placed in tandem with a sequence 
encoding an caspase-1-like protease polypeptide under the 
control of a Single promoter. Expression of the marker gene 
in response to induction or Selection usually indicates 
expression of the caspase-1-like protease polynucleotide. 
0129. Alternatively, host cells which contain an caspase 
1-like protease polynucleotide and which express an 
caspase-1-like protease polypeptide can be identified by a 
variety of procedures known to those of skill in the art. 
These procedures include, but are not limited to, DNA-DNA 
or DNA-RNA hybrdizations and protein bioassay or immu 
noassay techniques which include membrane, Solution, or 
chip-based technologies for the detection and/or quantifica 
tion of nucleic acid or protein. 
0.130. The presence of a polynucleotide sequence encod 
ing an caspase-1-like protease polypeptide can be detected 
by DNA-DNA or DNA-RNA hybridization or amplification 
using probes or fragments or fragments of polynucleotides 
encoding an caspase-1-like protease polypeptide. Nucleic 
acid amplification-based assays involve the use of oligo 
nucleotides Selected from Sequences encoding an caspase 
1-like protease polypeptide to detect transformants which 
contain an caspase-1-like protease polynucleotide. 
0131) A variety of protocols for detecting and measuring 
the expression of an caspase-1-like protease polypeptide, 
using either polyclonal or monoclonal antibodies Specific for 
the polypeptide, are known in the art. Examples include 
enzyme-linked immunosorbent assay (ELISA), radioimmu 
noassay (RIA), and fluorescence activated cell Sorting 
(FACS). A two-site, monoclonal-based immunoassay using 
monoclonal antibodies reactive to two non-interfering 
epitopes on an caspase-1-like protease polypeptide can be 
used, or a competitive binding assay can be employed. These 
and other assays are described in Hampton et al., SERO 



US 2004/O132023 A1 

LOGICAL METHODS: A LABORATORY MANUAL, 
APS Press, St. Paul, Minn., 1990) and Maddox et al., J. Exp. 
Med. 158, 1211-1216, 1983). 
0132) A wide variety of labels and conjugation tech 
niques are known by those skilled in the art and can be used 
in various nucleic acid and amino acid assayS. Means for 
producing labeled hybridization or PCR probes for detecting 
Sequences related to polynucleotides encoding caspase-1- 
like protease polypeptides include oligolabeling, nick trans 
lation, end-labeling, or PCR amplification using a labeled 
nucleotide. Alternatively, Sequences encoding an caspase-1- 
like protease polypeptide can be cloned into a vector for the 
production of an mRNA probe. Such vectors are known in 
the art, are commercially available, and can be used to 
synthesize RNA probes in vitro by addition of labeled 
nucleotides and an appropriate RNA polymerase, Such as 
T7, T3, or SP6. These procedures can be conducted using a 
variety of commercially available kits (Amersham Pharma 
cia Biotech, Promega, and US Biochemical). Suitable 
reporter molecules or labels which can be used for ease of 
detection include radionuclides, enzymes, fluorescent, 
chemiluminescent, or chromogenic agents, as well as Sub 
Strates, cofactors, inhibitors, magnetic particles, and the like. 

0.133 Expression and Purification of Polypeptides 

0134) Host cells transformed with nucleotide sequences 
encoding an caspase-1-like protease polypeptide can be 
cultured under conditions Suitable for the expression and 
recovery of the protein from cell culture. The polypeptide 
produced by a transformed cell can be Secreted or contained 
intracellularly depending on the Sequence and/or the Vector 
used. As will be understood by those of skill in the art, 
expression vectors containing polynucleotides which encode 
caspase-1-like protease polypeptides can be designed to 
contain signal Sequences which direct Secretion of caspase 
1-like protease polypeptides through a prokaryotic or 
eukaryotic cell membrane. 

0135) Other constructions can be used to join a sequence 
encoding an caspase-1-like protease polypeptide to a nucle 
otide Sequence encoding a polypeptide domain which will 
facilitate purification of Soluble proteins. Such purification 
facilitating domains include, but are not limited to, metal 
chelating peptides Such as histidine-tryptophan modules that 
allow purification on immobilized metals, protein Adomains 
that allow purification on immobilized immunoglobulin, and 
the domain utilized in the FLAGS extension/affinity purifi 
cation system (Immunex Corp., Seattle, Wash.). The inclu 
Sion of cleavable linker Sequences Such as those specific for 
Factor Xa or enterokinase (Invitrogen, San Diego, Calif.) 
between the purification domain and the caspase-1-like 
protease polypeptide can be used to facilitate purification. 
One Such expression vector provides for expression of a 
fusion protein containing an caspase-1-like protease 
polypeptide and 6 histidine residues preceding a thioredoxin 
or an enterokinase cleavage Site. The histidine residues 
facilitate purification on IMAC (immobilized metal ion 
affinity chromatography as described in Porath et al., Prot. 
Exp. Purif 3,263-281, 1992), while the enterokinase cleav 
age Site provides a means for purifying the caspase-1-like 
protease polypeptide from the fusion protein. Vectors which 
contain fusion proteins are disclosed in Kroll et al., DNA 
Cell Biol. 12, 441-453, 1993). 
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0136 Chemical Synthesis 
0.137 Sequences encoding an caspase-1-like protease 
polypeptide can be Synthesized, in whole or in part, using 
chemical methods well known in the art (see Caruthers et al., 
Nucl. Acids Res. Symp. Ser: 215-223, 1980; Hornet al. Nucl. 
Acids Res. Symp. Ser: 225-232, 1980). Alternatively, an 
caspase-1-like protease polypeptide itself can be produced 
using chemical methods to Synthesize its amino acid 
Sequence. For example, caspase-1-like protease polypep 
tides can be produced by direct peptide Synthesis using 
solid-phase techniques (Merrifield, J. Am. Chem. Soc. 85, 
2149-2154, 1963; Roberge et al., Science 269, 202-204, 
1995). Protein synthesis can be performed using manual 
techniqueS or by automation. Automated Synthesis can be 
achieved, for example, using Applied BioSystems 431A 
Peptide Synthesizer (Perkin Elmer). Various fragments of 
caspase-1-like protease polypeptides can be separately Syn 
thesized and combined using chemical methods to produce 
a full-length molecule. 
0.138. The newly synthesized peptide can be substantially 
purified by preparative high performance liquid chromatog 
raphy (e.g., Creighton, PROTEINS: STRUCTURES AND 
MOLECULAR PRINCIPLES, WH Freeman and Co., New 
York, N.Y., 1983). The composition of a synthetic caspase 
1-like protease polypeptide can be confirmed by amino acid 
analysis or Sequencing (e.g., the Edman degradation proce 
dure; see Creighton, Supra). Additionally, any portion of the 
amino acid Sequence of the caspase-1-like protease polypep 
tide can be altered during direct Synthesis and/or combined 
using chemical methods with Sequences from other proteins 
to produce a variant polypeptide or a fusion protein. 
0139) Production of Altered Polypeptides 
0140. As will be understood by those of skill in the art, 

it may be advantageous to produce caspase-1-like protease 
polypeptide-encoding nucleotide Sequences possessing non 
naturally occurring codons. For example, codons preferred 
by a particular prokaryotic or eukaryotic host can be Selected 
to increase the rate of protein expression or to produce an 
RNA transcript having desirable properties, Such as a half 
life which is longer than that of a transcript generated from 
the naturally occurring Sequence. 
0.141. The nucleotide sequences disclosed herein can be 
engineered using methods generally known in the art to alter 
caspase-1-like protease polypeptide-encoding Sequences for 
a variety of reasons, including modification of the cloning, 
processing, and/or expression of the gene product. DNA 
shuffling by random fragmentation and PCR reassembly of 
gene fragments and Synthetic oligonucleotides can be used 
to engineer the nucleotide Sequences. For example, Site 
directed mutagenesis can be used to insert new restriction 
Sites, alter glycosylation patterns, change codon preference, 
produce Splice variants, introduce mutations, and So forth. 
0142 Antibodies 
0.143 Any type of antibody known in the art can be 
generated to bind Specifically to an epitope of an caspase 
1-like protease polypeptide. "Antibody' as used herein 
includes intact immunoglobulin molecules, as well as frag 
ments thereof, such as Fab, F(ab'), and Fv, which are 
capable of binding an epitope of an caspase-1-like protease 
polypeptide. Typically, at least 6, 8, 10, or 12 contiguous 
amino acids are required to form an epitope. However, 
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epitopes which involve non-contiguous amino acids may 
require more, e.g., at least 15, 25, or 50 amino acids. 
0144. An antibody which specifically binds to an epitope 
of an caspase-1-like protease polypeptide can be used thera 
peutically, as well as in immunochemical assays, including 
but not limited to Western blots, ELISAS, radioimmunoas 
says, immunohistochemical assays, immunoprecipitations, 
or other immunochemical assays known in the art. Various 
immunoassays can be used to identify antibodies having the 
desired Specificity. Numerous protocols for competitive 
binding or immunoradiometric assays are well known in the 
art. Such immunoassays typically involve the measurement 
of complex formation between an immunogen and an anti 
body which specifically binds to the immunogen. 
0145 Typically, an antibody which specifically binds to 
an caspase-1-like protease polypeptide provides a detection 
Signal at least 5-, 10-, or 20-fold higher than a detection 
Signal provided with other proteins when used in an immu 
nochemical assay. Preferably, antibodies which specifically 
bind to caspase-1-like protease polypeptides do not detect 
other proteins in immunochemical assays and can immuno 
precipitate an caspase-1-like protease polypeptide from 
Solution. 

0146 Caspase-1-like protease polypeptides can be used 
to immunize a mammal Such as a mouse, rat, rabbit, guinea 
pig, monkey, or human, to produce polyclonal antibodies. If 
desired, an caspase-1-like protease polypeptide can be con 
jugated to a carrier protein, Such as bovine Serum albumin, 
thyroglobulin, and keyhole limpet hemocyanin. Depending 
on the host Species, various adjuvants can be used to 
increase the immunological response. Such adjuvants 
include, but are not limited to, Freund's adjuvant, mineral 
gels (e.g., aluminum hydroxide), and Surface active Sub 
stances (e.g. lysolecithin, pluronic polyols, polyanions, pep 
tides, oil emulsions, keyhole limpet hemocyanin, and dini 
trophenol). Among adjuvants used in humans, BCG (bacili 
Calmette-Guerin) and Corynebacterium parvum are espe 
cially useful. 
0147 Monoclonal antibodies which specifically bind to 
an caspase-1-like protease polypeptide can be prepared 
using any technique which provides for the production of 
antibody molecules by continuous cell lines in culture. 
These techniques include, but are not limited to, the hybri 
doma technique, the human B-cell hybridoma technique, 
and the EBV-hybridoma technique (Kohler et al., Nature 
256,495-497, 1985; Kozbor et al., J. Immunol. Methods 81, 
31-42, 1985; Cote et al., Proc. Natl. Acad. Sci. 80, 2026 
2030, 1983; Cole et al., Mol. Cell Biol. 62, 109-120, 1984). 
0.148. In addition, techniques developed for the produc 
tion of "chimeric antibodies, the Splicing of mouse anti 
body genes to human antibody genes to obtain a molecule 
with appropriate antigen Specificity and biological activity, 
can be used (Morrison et al., Proc. Natl. Acad. Sci. 81, 
6851-6855, 1984; Neuberger et al., Nature 312, 604-608, 
1984; Takeda et al., Nature 314, 452-454, 1985). Mono 
clonal and other antibodies also can be “humanized” to 
prevent a patient from mounting an immune response 
against the antibody when it is used therapeutically. Such 
antibodies may be Sufficiently similar in Sequence to human 
antibodies to be used directly in therapy or may require 
alteration of a few key residues. Sequence differences 
between rodent antibodies and human Sequences can be 
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minimized by replacing residues which differ from those in 
the human Sequences by Site directed mutagenesis of indi 
vidual residues or by grating of entire complementarity 
determining regions. Alternatively, one can produce human 
ized antibodies using recombinant methods, as described in 
GB2188638B. Antibodies which specifically bind to an 
caspase-1-like protease polypeptide can contain antigen 
binding Sites which are either partially or fully humanized, 
as disclosed in U.S. Pat. No. 5,565,332. 
0149. Alternatively, techniques described for the produc 
tion of Single chain antibodies can be adapted using methods 
known in the art to produce Single chain antibodies which 
Specifically bind to caspase-1-like protease polypeptides. 
Antibodies with related specificity, but of distinct idiotypic 
composition, can be generated by chain Shuffling from 
random combinatorial immunoglobin libraries (Burton, 
Proc. Natl. Acad. Sci. 88,11120-23, 1991). 
0150 Single-chain antibodies also can be constructed 
using a DNA amplification method, Such as PCR, using 
hybridoma cDNA as a template (Thirion et al., 1996, Eur: J. 
Cancer Prev. 5, 507-11). Single-chain antibodies can be 
mono- or bispecific, and can be bivalent or tetravalent. 
Construction of tetravalent, bispecific Single-chain antibod 
ies is taught, for example, in Coloma & Morrison, 1997, Nat. 
Biotechnol. 15, 159-63. Construction of bivalent, bispecific 
single-chain antibodies is taught in Mallender & Voss, 1994, 
J. Biol. Chem. 269, 199-206. 
0151. A nucleotide sequence encoding a single-chain 
antibody can be constructed using manual or automated 
nucleotide Synthesis, cloned into an expression construct 
using Standard recombinant DNA methods, and introduced 
into a cell to express the coding Sequence, as described 
below. Alternatively, Single-chain antibodies can be pro 
duced directly using, for example, filamentous phage tech 
nology. Verhaar et al., 1995, Int. J. Cancer 61,497-501; 
Nicholls et al., 1993, J. Immunol. Meth. 165, 81-91. 
0152 Antibodies which specifically bind to caspase-1- 
like protease polypeptides also can be produced by inducing 
in Vivo production in the lymphocyte population or by 
Screening immunoglobulin libraries or panels of highly 
Specific binding reagents as disclosed in the literature 
(Orlandi et al., Proc. Natl. Acad. Sci. 86,3833-3837, 1989; 
Winter et al., Nature 349, 293–299, 1991). 
0153. Other types of antibodies can be constructed and 
used therapeutically in methods of the invention. For 
example, chimeric antibodies can be constructed as dis 
closed in WO93/03151. Binding proteins which are derived 
from immunoglobulins and which are multivalent and mul 
tispecific, such as the “diabodies' described in WO 
94/13804, also can be prepared. 
0154 Antibodies of the invention can be purified by 
methods well known in the art. For example, antibodies can 
be affinity purified by passage over a column to which an 
caspase-1-like protease polypeptide is bound. The bound 
antibodies can then be eluted from the column using a buffer 
with a high Salt concentration. 
O155 Antisense Oligonucleotides 
0156 Antisense oligonucleotides are nucleotide 
Sequences which are complementary to a specific DNA or 
RNA sequence. Once introduced into a cell, the comple 
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mentary nucleotides combine with natural Sequences pro 
duced by the cell to form complexes and block either 
transcription or translation. Preferably, an antisense oligo 
nucleotide is at least 11 nucleotides in length, but can be at 
least 12, 15, 20, 25, 30, 35, 40, 45, or 50 or more nucleotides 
long. Longer Sequences also can be used. AntiSense oligo 
nucleotide molecules can be provided in a DNA construct 
and introduced into a cell as described above to decrease the 
level of caspase-1-like protease gene products in the cell. 

O157 Antisense oligonucleotides can be deoxyribonucle 
otides, ribonucleotides, or a combination of both Oligo 
nucleotides can be Synthesized manually or by an automated 
Synthesizer, by covalently linking the 5' end of one nucle 
otide with the 3' end of another nucleotide with non 
phosphodiester internucleotide linkages Such alkylphospho 
nateS, phosphorothioates, phosphorodithioates, 
alkylphosphonothioates, alkylphosphonates, phosphorami 
dates, phosphate esters, carbamates, acetamidate, carboxym 
ethyl esters, carbonates, and phosphate triesters. See Brown, 
Meth. Mol. Biol. 20, 1-8, 1994; Sonveaux, Meth. Mol. Biol. 
26, 1-72, 1994; Uhlmann et al., Chem. Rev. 90, 543-583, 
1990. 

0158 Modifications of caspase-1-like protease gene 
expression can be obtained by designing antisense oligo 
nucleotides which will form duplexes to the control, 5", or 
regulatory regions of the caspase-1-like protease gene. Oli 
gonucleotides derived from the transcription initiation site, 
e.g., between positions -10 and +10 from the start Site, are 
preferred. Similarly, inhibition can be achieved using “triple 
helix' base-pairing methodology. Triple helix pairing is 
useful because it causes inhibition of the ability of the 
double helix to open sufficiently for the binding of poly 
merases, transcription factors, or chaperons. Therapeutic 
advances using triplex DNA have been described in the 
literature (e.g., Gee et al., in Huber & Carr, MOLECULAR 
AND IMMUNOLOGIC APPROACHES, Futura Publishing 
Co., Mt. Kisco, N.Y., 1994). An antisense oligonucleotide 
also can be designed to block translation of mRNA by 
preventing the transcript from binding to ribosomes. 

0159 Precise complementarity is not required for suc 
cessful duplex formation between an antisense oligonucle 
otide and the complementary Sequence of an caspase-1-like 
protease polynucleotide. AntiSense oligonucleotides which 
comprise, for example, 2, 3, 4, or 5 or more Stretches of 
contiguous nucleotides which are precisely complementary 
to an caspase-1-like protease polynucleotide, each Separated 
by a stretch of contiguous nucleotides which are not comple 
mentary to adjacent caspase-1-like protease nucleotides, can 
provide targeting Specificity for caspase-1-like protease 
mRNA. Preferably, each stretch of complementary contigu 
ous nucleotides is at least 4, 5, 6, 7, or 8 or more nucleotides 
in length. Non-complementary intervening Sequences are 
preferably 1, 2, 3, or 4 nucleotides in length. One skilled in 
the art can easily use the calculated melting point of an 
antisense-Sense pair to determine the degree of mismatching 
which will be tolerated between a particular antisense oli 
gonucleotide and a particular caspase-1-like protease poly 
nucleotide Sequence. 

0160 Antisense oligonucleotides can be modified with 
out affecting their ability to hybridize to an caspase-1-like 
protease polynucleotide. These modifications can be internal 
or at one or both ends of the antisense molecule. For 
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example, internucleoside phosphate linkages can be modi 
fied by adding cholesteryl or diamine moieties with varying 
numbers of carbon residues between the amino groups and 
terminal ribose. Modified bases and/or Sugars, Such as 
arabinose instead of ribose, or a 3',5'-Substituted oligonucle 
otide in which the 3' hydroxyl group or the 5' phosphate 
group are Substituted, also can be employed in a modified 
antisense oligonucleotide. These modified oligonucleotides 
can be prepared by methods well known in the art. See, e.g., 
Agrawal et al., Trends Biotechnol. 10, 152-158, 1992; Uhl 
mann et al., Chem. Rev. 90,543-584, 1990; Uhlmann et al., 
Tetrahedron Lett. 215, 3539-3542, 1987. 
0161 Ribozymes 
0162 Ribozymes are RNA molecules with catalytic 
activity. See, e.g. Cech, Science 236, 1532-1539; 1987; 
Cech, Ann. Rev. Biochem 59, 543-568; 1990, Cech, Curr. 
Opin. Struct. Biol. 2, 605-609; 1992, Couture & Stinch 
comb, Trends Genet. 12, 510-515, 1996. Ribozymes can be 
used to inhibit gene function by cleaving an RNA sequence, 
as is known in the art (e.g., Haseloff et al., U.S. Pat. No. 
5,641,673). The mechanism of ribozyme action involves 
Sequence-specific hybridization of the ribozyme molecule to 
complementary target RNA, followed by endonucleolytic 
cleavage. Examples include engineered hammerhead motif 
ribozyme molecules that can Specifically and efficiently 
catalyze endonucleolytic cleavage of Specific nucleotide 
Sequences. 

0163 The coding sequence of an caspase-1-like protease 
polynucleotide can be used to generate ribozymes which 
will specifically bind to mRNA transcribed from the 
caspase-1-like protease polynucleotide. Methods of design 
ing and constructing ribozymes which can cleave other RNA 
molecules in trans in a highly Sequence Specific manner have 
been developed and described in the art (see Haseloff et al. 
Nature 334, 585-591, 1988). For example, the cleavage 
activity of ribozymes can be targeted to specific RNAS by 
engineering a discrete "hybridization” region into the 
ribozyme. The hybridization region contains a Sequence 
complementary to the target RNA and thus specifically 
hybridizes with the target (see, for example, Gerlach et al., 
EP 321.201). 
0164. Specific ribozyme cleavage sites within an 
caspase-1-like protease RNA target are initially identified by 
Scanning the RNA molecule for ribozyme cleavage Sites 
which include the following sequences: GUA, GUU, and 
GUC. Once identified, short RNA sequences of between 15 
and 20 ribonucleotides corresponding to the region of the 
caspase-1-like protease target RNA containing the cleavage 
Site can be evaluated for Secondary Structural features which 
may render the target inoperable. The Suitability of candi 
date targets also can be evaluated by testing accessibility to 
hybridization with complementary oligonucleotides using 
ribonuclease protection assayS. Longer complementary 
Sequences can be used to increase the affinity of the hybrid 
ization Sequence for the target. The hybridizing and cleavage 
regions of the ribozyme can be integrally related; thus, upon 
hybridizing to the caspase-1-like protease target RNA 
through the complementary regions, the catalytic region of 
the ribozyme can cleave the target. 
0.165 Ribozymes can be introduced into cells as part of 
a DNA construct. Mechanical methods, Such as microinjec 
tion, liposome-mediated transfection, electroporation, or 
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calcium phosphate precipitation, can be used to introduce a 
ribozyme-containing DNA construct into cells in which it is 
desired to decrease caspase-1-like protease expression. 
Alternatively, if it is desired that the cells stably retain the 
DNA construct, it can be Supplied on a plasmid and main 
tained as a separate element or integrated into the genome of 
the cells, as is known in the art. The DNA construct can 
include transcriptional regulatory elements, Such as a pro 
moter element, an enhancer or UAS element, and a tran 
Scriptional terminator Signal, for controlling transcription of 
ribozymes in the cells. 

0166 As taught in Haseloff et al., U.S. Pat. No. 5,641, 
673, ribozymes can be engineered So that ribozyme expres 
Sion will occur in response to factors which induce expres 
Sion of a target gene. Ribozymes also can be engineered to 
provide an additional level of regulation, So that destruction 
of caspase-1-like protease mRNA occurs only when both a 
ribozyme and a target gene are induced in the cells. 
0167 Screening Methods 
0168 The invention provides methods for identifying 
modulators, i.e., candidate or test compounds which bind to 
caspase-1-like protease polypeptides or polynucleotides 
and/or have a stimulatory or inhibitory effect on, for 
example, expression or activity of the caspase-1-like pro 
tease polypeptide or polynucleotide, So as to regulate deg 
radation of the extracellular matrix. Decreased extracellular 
matrix degradation is useful for preventing or Suppressing 
malignant cells from metastasizing. Increased extracellular 
matrix degradation may be desired, for example, in devel 
opmental disorders characterized by inappropriately low 
levels of extracellular matrix degradation or in regeneration. 
0169. The invention provides assays for screening test 
compounds which bind to or modulate the activity of an 
caspase-1-like protease polypeptide or an caspase-1-like 
protease polynucleotide. A test compound preferably binds 
to an caspase-1-like protease polypeptide or polynucleotide. 
More preferably, a test compound decreases an caspase-1- 
like protease activity of an caspase-1-like protease polypep 
tide or expression of an caspase-1-like protease polynucle 
otide by at least about 10, preferably about 50, more 
preferably about 75,90, or 100% relative to the absence of 
the test compound. 
0170 Test Compounds 
0171 Test compounds can be pharmacologic agents 
already known in the art or can be compounds previously 
unknown to have any pharmacological activity. The com 
pounds can be naturally occurring or designed in the labo 
ratory. They can be isolated from microorganisms, animals, 
or plants, and can be produced recombinantly, or Synthe 
sized by chemical methods known in the art. If desired test 
compounds can be obtained using any of the numerous 
combinatorial library methods known in the art, including 
but not limited to, biological libraries, Spatially addressable 
parallel Solid phase or Solution phase libraries, Synthetic 
library methods requiring deconvolution, the “one-bead 
one-compound' library method, and Synthetic library meth 
ods using affinity chromatography Selection. The biological 
library approach is limited to polypeptide libraries, while the 
other four approaches are applicable to polypeptide, non 
peptide oligomer, or Small molecule libraries of compounds. 
See Lam, Anticancer Drug Des. 12, 145, 1997. 

Jul. 8, 2004 

0172 Methods for the synthesis of molecular libraries are 
well known in the art (see, for example, DeWitt et al., Proc. 
Natl. Acad. Sci. U.S.A. 90, 6909, 1993; Erb et al. Proc. Natl. 
Acad. Sci. USA 91, 11422, 1994, Zuckermann et al., J. Med. 
Chem. 37,2678, 1994; Cho et al., Science 261, 1303, 1993; 
Carell et al., Angew. Chem. Int. Ed. Engl. 33, 2059, 1994; 
Carell et al., Angew. Chem. Int. Ed. Engl. 33, 2061; Gallop 
et al., J. Med. Chem. 37, 1233, 1994). Libraries of com 
pounds can be presented in Solution (See, e.g., Houghten, 
BioTechniques 13, 412-421, 1992), or on beads (Lam, 
Nature 354, 82-84, 1991), chips (Fodor, Nature 364, 555 
556, 1993), bacteria or spores (Ladner, U.S. Pat. No. 5,223, 
409), plasmids (Cullet al., Proc. Natl. Acad. Sci. U.S.A. 89, 
1865-1869, 1992), or phage (Scott & Smith, Science 249, 
386–390, 1990; Devlin, Science 249,404-406, 1990); Cwirla 
et al., Proc. Natl. Acad. Sci. 97, 6378-6382, 1990; Felici, J. 
Mol. Biol. 222, 301-310, 1991; and Ladner, U.S. Pat. No. 
5,223.409). 
0173 High Throughput Screening 
0.174 Test compounds can be screened for the ability to 
bind to caspase-1-like protease polypeptides or polynucle 
otides or to affect caspase-1-like protease activity or 
caspase-1-like protease gene expression using high through 
put Screening. Using high throughput Screening, many dis 
crete compounds can be tested in parallel So that large 
numbers of test compounds can be quickly Screened. The 
most widely established techniques utilize 96-well microti 
ter plates. The Wells of the microtiter plates typically require 
assay volumes that range from 50 to 500 ul. In addition to 
the plates, many instruments, materials, pipettors, robotics, 
plate washers, and plate readers are commercially available 
to fit the 96-well format. 

0.175 Alternatively, “free format assays,” or assays that 
have no physical barrier between Samples, can be used. For 
example, an assay using pigment cells (melanocytes) in a 
Simple homogeneous assay for combinatorial peptide librar 
ies is described by Jayawickreme et al., Proc. Natl. Acad. 
Sci. U.S.A. 19, 1614-18 (1994). The cells are placed under 
agarose in petri dishes, then beads that carry combinatorial 
compounds are placed on the Surface of the agarose. The 
combinatorial compounds are partially released the com 
pounds from the beads. Active compounds can be visualized 
as dark pigment areas because, as the compounds diffuse 
locally into the gel matrix, the active compounds cause the 
cells to change colors. 
0176 Another example of a free format assay is 
described by Chelsky, “Strategies for Screening Combina 
torial Libraries: Novel and Traditional Approaches.” 
reported at the First Annual Conference of The Society for 
Biomolecular Screening in Philadelphia, Pa. (Nov. 7-10, 
1995). Chelsky placed a simple homogenous enzyme assay 
for carbonic anhydrase inside an agarose gel Such that the 
enzyme in the gel would cause a color change throughout the 
gel. Thereafter, beads carrying combinatorial compounds 
via a photolinker were placed inside the gel and the com 
pounds were partially released by UV-light. Compounds that 
inhibited the enzyme were observed as local zones of 
inhibition having leSS color change. 
0177 Yet another example is described by Salmon et al., 
Molecular Diversity 2, 57-63 (1996). In this example, com 
binatorial libraries were Screened for compounds that had 
cytotoxic effects on cancer cells growing in agar. 
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0.178 Another high throughput screening method is 
described in Beutel et al., U.S. Pat. No. 5,976,813. In this 
method, test Samples are placed in a porous matrix. One or 
more assay components are then placed within, on top of, or 
at the bottom of a matrix Such as a get a plastic sheet, a filter, 
or other form of easily manipulated solid support. When 
Samples are introduced to the porous matrix they diffuse 
Sufficiently slowly, Such that the assays can be performed 
without the test Samples running together. 
0179 Binding Assays 
0180 For binding assays, the test compound is preferably 
a Small molecule which binds to and occupies the active Site 
or a fibronectin domain of the caspase-1-like protease 
polypeptide, thereby making the active site or fibronectin 
domain inaccessible to Substrate Such that normal biological 
activity is prevented. Examples of Such Small molecules 
include, but are not limited to, Small peptides or peptide-like 
molecules. In binding assays, either the test compound or the 
caspase-1-like protease polypeptide can comprise a detect 
able label, Such as a fluorescent, radioisotopic, chemilumi 
neScent, or enzymatic label, Such as horseradish peroxidase, 
alkaline phosphatase, or luciferase. Detection of a test 
compound which is bound to the caspase-1-like protease 
polypeptide can then be accomplished, for example, by 
direct counting of radioemmission, by Scintillation counting, 
or by determining conversion of an appropriate SubStrate to 
a detectable product. 
0181 Alternatively, binding of a test compound to an 
caspase-1-like protease polypeptide can be determined with 
out labeling either of the interactants. For example, a micro 
physiometer can be used to detect binding of a test com 
pound with a target polypeptide. A microphysiometer (e.g., 
Cytosensor'M) is an analytical instrument that measures the 
rate at which a cell acidifies its environment using a light 
addressable potentiometric sensor (LAPS). Changes in this 
acidification rate can be used as an indicator of the interac 
tion between a test compound and an caspase-1-like protease 
polypeptide. (McConnell et al., Science 257, 1906-1912, 
1992). 
0182 Determining the ability of a test compound to bind 
to an caspase-1-like protease polypeptide also can be accom 
plished using a technology Such as real-time Bimolecular 
Interaction Analysis (BIA). Solander & Urbaniczky, Anal. 
Chem. 63,2338-2345, 1991, and Szabo et al., Curr. Opin. 
Struct. Biol. 5, 699-705, 1995. BIA is a technology for 
Studying biospecific interactions in real time, without label 
ing any of the interactants (e.g., BIAcore"). Changes in the 
optical phenomenon Surface plasmon resonance (SPR) can 
be used as an indication of real-time reactions between 
biological molecules. 
0183 In yet another aspect of the invention, an caspase 
1-like protease polypeptide can be used as a "bait protein' 
in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. 
Pat. No. 5,283,317; Zervos et al., Cell 72, 223-232, 1993; 
Madura et al., J. Biol. Chem. 268, 12046-12054, 1993; 
Bartel et al., BioTechniques 14,920-924, 1993; Iwabuchi et 
al., Oncogene 8, 1693-1696, 1993; and Brent WO94/10300), 
to identify other proteins which bind to or interact with the 
caspase-1-like protease polypeptide and modulate its activ 
ity. 

0184 The two-hybrid system is based on the modular 
nature of most transcription factors, which consist of Sepa 
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rable DNA-binding and activation domains. Briefly, the 
assay utilizes two different DNA constructs. For example, in 
one construct a polynucleotide encoding an caspase-1-like 
protease polypeptide is fused to a polynucleotide encoding 
the DNA binding domain of a known transcription factor 
(e.g., GAL-4). In the other construct, a DNA sequence that 
encodes an unidentified protein ("prey” or "sample') is 
fused to a polynucleotide that codes for the activation 
domain of the known transcription factor. If the “bait' and 
the “prey” proteins are able to interact in vivo to form an 
protein-dependent complex, the DNA-binding and activa 
tion domains of the transcription factor are brought into 
close proximity. This proximity allows transcription of a 
reporter gene (e.g., Lacz), which is operably linked to a 
transcriptional regulatory site responsive to the transcription 
factor. Expression of the reporter gene can be detected, and 
cell colonies containing the functional transcription factor 
can be isolated and used to obtain the DNA sequence 
encoding the protein which interacts with the caspase-1-like 
protease polypeptide. 
0185. It may be desirable to immobilize either the 
caspase-1-like protease polypeptide (or polynucleotide) or 
the test compound to facilitate Separation of bound from 
unbound forms of one or both of the interactants, as well as 
to accommodate automation of the assay. Thus, either the 
caspase-1-like protease polypeptide (or polynucleotide) or 
the test compound can be bound to a Solid Support. Suitable 
Solid Supports include, but are not limited to, glass or plastic 
Slides, tissue culture plates, microtiter wells, tubes, Silicon 
chips, or particles Such as beads (including, but not limited 
to, latex, polystyrene, or glass beads). Any method known in 
the art can be used to attach the caspase-1-like protease 
polypeptide (or polynucleotide) or test compound to a Solid 
Support, including use of covalent and non-covalent link 
ages, passive absorption, or pairs of binding moieties 
attached respectively to the polypeptide or test compound 
and the Solid Support. Test compounds are preferably bound 
to the Solid Support in an array, So that the location of 
individual test compounds can be tracked. Binding of a test 
compound to an caspase-1-like protease polypeptide (or 
polynucleotide) can be accomplished in any vessel Suitable 
for containing the reactants. Examples of Such vessels 
include microtiter plates, test tubes, and microcentrifuge 
tubes. 

0186. In one embodiment, an caspase-1-like protease 
polypeptide is a fusion protein comprising a domain that 
allows the caspase-1-like protease polypeptide to be bound 
to a Solid Support. For example, glutathione-S-transferase 
fusion proteins can be adsorbed onto glutathione Sepharose 
beads (Sigma Chemical, St. Louis, Mo.) or glutathione 
derivatized microtiter plates, which are then combined with 
the test compound or the test compound and the non 
adsorbed caspase-1-like protease polypeptide; the mixture is 
then incubated under conditions conducive to complex for 
mation (e.g., at physiological conditions for salt and pH). 
Following incubation, the beads or microtiter plate wells are 
washed to remove any unbound components. 
0187 Binding of the interactants can be determined 
either directly or indirectly, as described above. Alterna 
tively, the complexes can be dissociated from the Solid 
Support before binding is determined. 
0188 Other techniques for immobilizing polypeptides or 
polynucleotides on a Solid Support also can be used in the 
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Screening assays of the invention. For example, either an 
caspase-1-like protease polypeptide (or polynucleotide) or a 
test compound can be immobilized utilizing conjugation of 
biotin and Streptavidin. Biotinylated caspase-1-like protease 
polypeptides or test compounds can be prepared from biotin 
NHS(N-hydroxysuccinimide) using techniques well known 
in the art (e.g., biotinylation kit, Pierce Chemicals, Rock 
ford, Ill.) and immobilized in the wells of streptavidin 
coated 96 well plates (Pierce Chemical). Alternatively, anti 
bodies which Specifically bind to an caspase-1-like protease 
polypeptide polynucleotides, or a test compound, but which 
do not interfere with a desired binding site, Such as the active 
Site or a fibronectin domain of the caspase-1-like protease 
polypeptide, can be derivatized to the Wells of the plate. 
Unbound target or protein can be trapped in the Wells by 
antibody conjugation. 
0189 Methods for detecting such complexes, in addition 
to those described above for the GST-immobilized com 
plexes, include immunodetection of complexes using anti 
bodies which specifically bind to the caspase-1-like protease 
polypeptide (or polynucleotides) or test compound, enzyme 
linked assays which rely on detecting an caspase-1-like 
protease activity of the caspase-1-like protease polypeptide, 
and SDS gel electrophoresis under non-reducing conditions. 
0190. Screening for test compounds which bind to an 
caspase-1-like protease polypeptide or polynucleotide also 
can be carried out in an intact cell. Any cell which comprises 
an caspase-1-like protease polynucleotide or polypeptide 
can be used in a cell-based assay System. An caspase-1-like 
protease polynucleotide can be naturally occurring in the 
cell or can be introduced using techniqueS Such as those 
described above. Either a primary culture or an established 
cell line, including neoplastic cell lines Such as the colon 
cancer cell lines HCT116, DLD1, HT29, Caco2, SW837, 
SW480, and RKO, breast cancer cell lines 21-PT, 21-MT, 
MDA-468, SK-BR3, and BT474, the A549 lung cancer cell 
line, and the H392 glioblastoma cell line, can be used. An 
intact cell is contacted with a test compound. Binding of the 
test compound to an caspase-1-like protease polypeptide or 
polynucleotide is determined as described above, after lyS 
ing the cell to release the caspase-1-like protease polypep 
tide-test compound complex. 
0191 Enzyme Assays 
0.192 Test compounds can be tested for the ability to 
increase or decrease an caspase-1-like protease activity of an 
caspase-1-like protease polypeptide. Caspase-1-like pro 
tease activity can be measured, for example, using the 
method described in as described in Young et al., J. Exp. 
Med. 191, 1535-44 (2000). Caspase-1-like protease activity 
can be measured after contacting either a purified caspase 
1-like protease polypeptide, a cell extract, or an intact cell 
with a test compound. A test compound which decreases 
caspase-1-like protease activity by at least about 10, pref 
erably about 50, more preferably about 75,90, or 100% is 
identified as a potential therapeutic agent for decreasing 
extracellular matrix degradation. A test compound which 
increases caspase-1-like protease activity by at least about 
10, preferably about 50, more preferably about 75, 90, or 
100% is identified as a potential therapeutic agent for 
increasing extracellular matrix degradation. 
0193 Gene Expression 
0194 In another embodiment, test compounds which 
increase or decrease caspase-1-like protease gene expression 
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are identified. An caspase-1-like protease polynucleotide is 
contacted with a test compound, and the expression of an 
RNA or polypeptide product of the caspase-1-like protease 
polynucleotide is determined. The level of expression of 
caspase-1-like protease mRNA or polypeptide in the pres 
ence of the test compound is compared to the level of 
expression of caspase-1-like protease mRNA or polypeptide 
in the absence of the test compound. The test compound can 
then be identified as a modulator of expression based on this 
comparison. For example, when expression of caspase-1- 
like protease mRNA or polypeptide is greater in the presence 
of the test compound than in its absence, the test compound 
is identified as a Stimulator or enhancer of caspase-1-like 
protease mRNA or polypeptide is leSS expression. Alterna 
tively, when expression of the mRNA or protein is less in the 
presence of the test compound than in its absence, the test 
compound is identified as an inhibitor of caspase-1-like 
protease mRNA or polypeptide expression. 
0.195 The level of caspase-1-like protease mRNA or 
polypeptide expression in the cells can be determined by 
methods well known in the art for detecting mRNA or 
protein. Either qualitative or quantitative methods can be 
used. The presence of polypeptide products of an caspase 
1-like protease polynucleotide can be determined, for 
example, using a variety of techniques known in the art, 
including immunochemical methods Such as radioimmu 
noassay, Western blotting, and immunohistochemistry. 
Alternatively, polypeptide Synthesis can be determined in 
vivo, in a cell culture, or in an in vitro translation system by 
detecting incorporation of labeled amino acids into an 
caspase-1-like protease polypeptide. 

0.196 Such screening can be carried out either in a 
cell-free assay System or in an intact cell. Any cell which 
expresses an caspase-1-like protease polynucleotide can be 
used in a cell-based assay System. The caspase-1-like pro 
tease polynucleotide can be naturally occurring in the cell or 
can be introduced using techniques Such as those described 
above. Either a primary culture or an established cell line, 
including neoplastic cell lines Such as the colon cancer cell 
lines HCT116, DLD1, H129, Caco2, SW837, SW480, and 
RKO, breast cancer cell lines 21-PT, 21-MT, MDA-468, 
SK-BR3, and BT474, the A549 lung cancer cell line, and 
the H392 glioblastoma cell line, can be used. 
0197) Pharmaceutical Compositions 
0198 The invention also provides pharmaceutical com 
positions which can be administered to a patient to achieve 
a therapeutic effect Pharmaceutical compositions of the 
invention can comprise an caspase-1-like protease polypep 
tide, caspase-1-like protease polynucleotide, antibodies 
which Specifically bind to an caspase-1-like protease 
polypeptide, or mimetics, agonists, antagonists, or inhibitors 
ofan caspase-1-like protease polypeptide. The compositions 
can be administered alone or in combination with at least 
one other agent, Such as Stabilizing compound, which can be 
administered in any Sterile, biocompatible pharmaceutical 
carrier, including, but not limited to, Saline, buffered Saline, 
dextrose, and water. The compositions can be administered 
to a patient alone, or in combination with other agents, drugs 
or hormones. 

0199. In addition to the active ingredients, these pharma 
ceutical compositions can contain Suitable pharmaceuti 
cally-acceptable carriers comprising excipients and auxilia 



US 2004/O132023 A1 

ries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. Pharma 
ceutical compositions of the invention can be administered 
by any number of routes including, but not limited to, oral 
intravenous, intramuscular, intra-arterial intramedullary, 
intrathecal intraventricular, transdermal, Subcutaneous, 
intraperitoneal, intranasal, parenteral topical, Sublingual, or 
rectal means. Pharmaceutical compositions for oral admin 
istration can be formulated using pharmaceutically accept 
able carriers well known in the art in dosages Suitable for 
oral administration. Such carriers enable the pharmaceutical 
compositions to be formulated as tablets, pills, dragees, 
capsules, liquids, gels, Syrups, slurries, Suspensions, and the 
like, for ingestion by the patient. 

0200 Pharmaceutical preparations for oral use can be 
obtained through combination of active compounds with 
Solid excipient, optionally grinding a resulting mixture, and 
processing the mixture of granules, after adding Suitable 
auxiliaries, if desired, to obtain tablets or dragee cores. 
Suitable excipients are carbohydrate or protein fillers, Such 
as Sugars, including lactose, Sucrose, mannitol, or Sorbitol; 
Starch from corn, wheat, rice, potato, or other plants, cellu 
lose, Such as methyl cellulose, hydroxypropylmethyl-cellu 
lose, or Sodium carboxymethylcellulose, gums including 
arabic and tagacanth; and proteins Such as gelatin and 
collagen. If desired, disintegrating or Solubilizing agents can 
be added, Such as the cross-linked polyvinyl pyrrolidone, 
agar, alginic acid, or a Salt thereof, Such as Sodium alginate. 

0201 Dragee cores can be used in conjunction with 
Suitable coatings, Such as concentrated Sugar Solutions, 
which also can contain gum arabic, talc, polyvinylpyrroli 
done, carbopol gel, polyethylene glycol and/or titanium 
dioxide, lacquer Solutions, and Suitable organic Solvents or 
Solvent mixtures. Dyestuffs or pigments can be added to the 
tablets or dragee coatings for product identification or to 
characterize the quantity of active compound, i.e., dosage. 

0202 Pharmaceutical preparations which can be used 
orally include push-fit capsules made of gelatin, as well as 
Soft, Sealed capsules made of gelatin and a coating, Such as 
glycerol or Sorbitol. Push-fit capsules can contain active 
ingredients mixed with a filler or binders, Such as lactose or 
Starches, lubricants, Such as talc or magnesium Stearate, and, 
optionally, Stabilizers. In Soft capsules, the active com 
pounds can be dissolved or Suspended in Suitable liquids, 
Such as fatty oils, liquid, or liquid polyethylene glycol with 
or without stabilize. 

0203 Pharmaceutical formulations suitable for 
parenteral administration can be formulated in aqueous 
Solutions, preferably in physiologically compatible buffers 
Such as Hanks Solution, Ringer's Solution, or physiologi 
cally buffered Saline. Aqueous injection Suspensions can 
contain Substances which increase the Viscosity of the SuS 
pension, Such as Sodium carboxymethyl cellulose, Sorbitol, 
or dextran. Additionally, Suspensions of the active com 
pounds can be prepared as appropriate oily injection SuS 
pensions. Suitable lipophilic Solvents or vehicles include 
fatty oils. Such as Sesame oil, or Synthetic fatty acid esters, 
Such as ethyl oleate or triglycerides, or liposomes. Non-lipid 
polycationic amino polymerS also can be used for delivery. 
Optionally, the Suspension also can contain Suitable Stabi 
lizers or agents which increase the Solubility of the com 
pounds to allow for the preparation of highly concentrated 

Jul. 8, 2004 

Solutions. For topical or nasal administration, penetrants 
appropriate to the particular barrier to be permeated are used 
in the formulation. Such penetrants are generally known in 
the art. 

0204. The pharmaceutical compositions of the present 
invention can be manufactured in a manner that is known in 
the art, e.g., by means of conventional mixing, dissolving, 
granulating, dragee-making, levigating, emulsifying, encap 
Sulating, entrapping, or lyophilizing processes. The pharma 
ceutical composition can be provided as a Salt and can be 
formed with many acids, including but not limited to, 
hydrochloric, Sulfuric, acetic, lactic, tartaric, malic, Succinic, 
etc. Salts tend to be more Soluble in aqueous or other 
protonic Solvents than are the corresponding free base forms. 
In other cases, the preferred preparation can be a lyophilized 
powder which can contain any or all of the following: 1-50 
mM histidine, 0.1%-2%. Sucrose, and 2-7% mannitol, at a pH 
range of 4.5 to 5.5, that is combined with buffer prior to use. 
0205 Further details on techniques for formulation and 
administration can be found in the latest edition of REM 
INGTON'S PHARMACEUTICAL SCIENCES (Maack 
Publishing Co., Easton, Pa). After pharmaceutical compo 
Sitions have been prepared, they can be placed in an appro 
priate container and labeled for treatment of an indicated 
condition. Such labeling would include amount, frequency, 
and method of administration. 

0206. Therapeutic Indications and Methods 
0207 Allergies and asthma, . . . Allergy is a complex 
process in which environmental antigens induce clinically 
adverse reactions. The inducing antigens, called allergens, 
typically elicit a Specific IgE response and, although in most 
cases the allergens themselves have little or no intrinsic 
toxicity, they induce pathology when the IgE response in 
turn elicits an IgE-dependent or T cell-dependent hypersen 
Sitivity reaction. HyperSensitivity reactions can be local or 
Systemic and typically occur within minutes of allergen 
exposure in individuals who have previously been Sensitized 
to an allergen. The hyperSensitivity reaction of allergy 
develops when the allergen is recognized by IgE antibodies 
bound to specific receptorS on the Surface of effector cells, 
Such as mast cells, basophils, or eosinophils, which causes 
the activation of the effector cells and the release of media 
tors that produce the acute signs and Symptoms of the 
reactions. Allergic diseases include asthma, allergic rhinitis 
(hay fever), atopic dermatitis, and anaphylaxis. 
0208 Asthma is though to arise as a result of interactions 
between multiple genetic and environmental factors and is 
characterized by three major features: 1) intermittent and 
reversible airway obstruction caused by bronchoconstric 
tion, increased mucus production, and thickening of the 
walls of the airways that leads to a narrowing of the airways, 
2) airway hyperresponsiveness caused by a decreased con 
trol of airway caliber, and 3) airway inflammation. Certain 
cells are critical to the inflammatory reaction of asthma and 
they include T cells and antigen presenting cells, B cells that 
produce IgE, and mast cells, basophils, eosinophils, and 
other cells that bind IgE. These effector cells accumulate at 
the Site of allergic reaction in the airways and release toxic 
products that contribute to the acute pathology and eventu 
ally to the tissue destruction related to the disorder. Other 
resident cells, Such as Smooth muscle cells, lung epithelial 
cells, mucus-producing cells, and nerve cells may also be 
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abnormal in individuals with asthma and may contribute to 
the pathology. While the airway obstruction of asthma, 
presenting clinically as an intermittent wheeze and shortneSS 
of breath, is generally the most pressing Symptom of the 
disease requiring immediate treatment, the inflammation and 
tissue destruction associated with the disease can lead to 
irreversible changes that eventually make asthma a chronic 
disabling disorder requiring long-term management. 

0209. Despite recent important advances in our under 
Standing of the pathophysiology of asthma, the disease 
appears to be increasing in prevalence and severity (Gergen 
and Weiss, Am Rev Respir Dis 146:823-824, 1992). It is 
estimated that 30-40% of the population suffer with atopic 
allergy, and 15% of children and 5% of adults in the 
population suffer from asthma (Gergen and Weiss, Am Rev 
Respir Dis 146:823-824, 1992). Thus, an enormous burden 
is placed on Our health care resources. However, both 
diagnosis and treatment of asthma are difficult. The Severity 
of lung tissue inflammation is not easy to measure and the 
Symptoms of the disease are often indistinguishable from 
those of respiratory infections, chronic respiratory inflam 
matory disorders, allergic rhinitis, or other respiratory dis 
orders. Often, the inciting allergen cannot be determined, 
making removal of the causative environmental agent dif 
ficult. Current pharmacological treatments Suffer their own 
Set of disadvantages. Commonly used therapeutic agents, 
Such as beta agonists, can act as Symptom relievers to 
transiently improve pulmonary function, but do not affect 
the underlying inflammation. Agents that can reduce the 
underlying inflammation, Such as anti-inflammatory Ste 
roids, can have major drawbacks that range from immuno 
Suppression to bone loss (Goodman and Gilman's The 
Pharmacologic Basis of Therapeutics, Seventh Edition, 
MacMillan Publishing Company, NY, USA, 1985). In addi 
tion, many of the present therapies, Such as inhaled corti 
costeroids, are short-lasting, inconvenient to use, and must 
be used often on a regular basis, in Some cases for life, 
making failure of patients to comply with the treatment a 
major problem and thereby reducing their effectiveness as a 
treatment. 

0210 Because of the problems associated with conven 
tional therapies, alternative treatment Strategies have been 
evaluated. Glycophorin A (Chu and Sharom, Cell Immunol 
145:223-239, 1992), cyclosporin (Alexander et al., Lancet 
1992, 339:324-328) and a nonapeptide fragment of IL-2 
(Zavyalov et al. Immunol Lett 1992, 31:285-288) all inhibit 
interleukin-2 dependent T lymphocyte proliferation; how 
ever, they are known to have many other effects. For 
example, cycloSporin is used as a immunosuppressant after 
organ transplantation. While these agents may represent 
alternatives to Steroids in the treatment of asthmatics, they 
inhibit interleukin-2 dependent T lymphocyte proliferation 
and potentially critical immune functions associated with 
homeostasis. Other treatments that block the release or 
activity of mediators of bronchochonstriction, Such as 
cromones or anti-leukotrienes, have recently been intro 
duced for the treatment of mild asthma, but they are expen 
Sive and not effective in all patients and it is unclear whether 
they have any effect on the chronic changes associated with 
asthmatic inflammation. What is needed in the art is the 
identification of a treatment that can act in pathways critical 
to the development of asthma that both blocks the episodic 
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attacks of the disorder and preferentially dampens the hyper 
active allergic immune response without immunocompro 
mising the patient. 

0211 Cancer. 
0212 Cancer is a disease fundamentally caused by onco 
genic cellular transformation. There are Several hallmarks of 
transformed cells that distinguish them from their normal 
counterparts and underlie the pathophysiology of cancer. 
These include uncontrolled cellular proliferation, unrespon 
Siveness to normal death-inducing Signals (immortaliza 
tion), increased cellular motility and invasiveness, increased 
ability to recruit blood Supply through induction of new 
blood vessel formation (angiogenesis), genetic instability, 
and dysregulated gene expression. Various combinations of 
these aberrant physiologies, along with the acquisition of 
drug-resistance frequently lead to an intractable disease State 
in which organ failure and patient death ultimately ensue. 
0213 Most standard cancer therapies target cellular pro 
liferation and rely on the differential proliferative capacities 
between transformed and normal cells for their efficacy. This 
approach is hindered by the facts that Several important 
normal cell types are also highly proliferative and that 
cancer cells frequently become resistant to these agents. 
Thus, the therapeutic indices for traditional anti-cancer 
therapies rarely exceed 2.0. 
0214. The advent of genomics-driven molecular target 
identification has opened up the possibility of identifying 
new cancer-specific targets for therapeutic intervention that 
will provide Safer, more effective treatments for cancer 
patients. Thus, newly discovered tumor-associated genes 
and their products can be tested for their role(s) in disease 
and used as tools to discover and develop innovative thera 
pies. Genes playing important roles in any of the physi 
ological processes outlined above can be characterized as 
cancer targets. 

0215 Genes or gene fragments identified through 
genomics can readily be expressed in one or more heterolo 
gous expression Systems to produce functional recombinant 
proteins. These proteins are characterized in Vitro for their 
biochemical properties and then used as tools in high 
throughput molecular Screening programs to identify chemi 
cal modulators of their biochemical activities. Agonists 
and/or antagonists of target protein activity can be identified 
in this manner and Subsequently tested in cellular and in vivo 
disease models for anti-cancer activity. Optimization of lead 
compounds with iterative testing in biological models and 
detailed pharmacokinetic and toxicological analyses form 
the basis for drug development and Subsequent testing in 
humans. 

0216) Interleukin converting enzymes Such as caspase-1 
have been found to be involved in various types of leukemia; 
antagonists of human caspase-1-like protease therefore can 
be used to Suppress leukemic cell proliferation. 
0217. The human caspase-1-like protease gene provides a 
therapeutic target for decreasing extacellular matrix degra 
dation, in particular for treating or preventing metastatic 
cancer. For example, blocking a fibronectin domain of 
human ephrin-like Serine protease can Suppress or prevent 
migration or metastasis of tumor cells in response to 
fibronectin (9, 10). Cancers whose metastasis can be Sup 
pressed according to the invention include adenocarcinoma, 
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melanoma, cancers of the adrenal gland, bladder, bone, 
breast, cervix, gall bladder, liver, lung, ovary, pancreas, 
prostate, testis, and uterus. Circulating tumor cells arrested 
in the capillary beds of different organs must invade the 
endothelial cell lining and degrade its underlying basement 
membrane (BM) in order to invade into the extravascular 
tissue(s) where they establish metastasis (1, 2). Metastatic 
tumor cells often attach at or near the intercellular junctions 
between adjacent endothelial cells. Such attachment of the 
metastatic cells is followed by rupture of the junctions, 
retraction of the endothelial cell borders and migration 
through the breach in the endothelium toward the exposed 
underlying BM (1, 11). 
0218. Once located between endothelial cells and the 
BM, the invading cells must degrade the subendothelial 
glycoproteins and proteoglycans of the BM in order to 
migrate out of the vascular compartment Several cellular 
enzymes (e.g., collagenase IV, plasminogen activator, cathe 
psin B, elastase) are thought to be involved in degradation 
of BM (2, 11). Suppression of human caspase-1-like pro 
tease activity therefore can be used to SuppreSS tumor cell 
invasion and metastasis. 

0219 Human caspase-1 also can be regulated to treat 
neurodegenerative diseases, Such as Alzheimer's disease. 
0220. The invention further pertains to the use of novel 
agents identified by the Screening assays described above. 
Accordingly, it is within the Scope of this invention to use a 
test compound identified as described herein in an appro 
priate animal model. For example, an agent identified as 
described herein (e.g. a modulating agent, an antisense 
nucleic acid molecule, a specific antibody, ribozyme, or a 
polypeptide-binding partner) can be used in an animal model 
to determine the efficacy, toxicity, or Side effects of treatment 
with Such an agent. Alternatively, an agent identified as 
described herein can be used in an animal model to deter 
mine the mechanism of action of Such an agent. Further 
more, this invention pertains to uses of novel agents iden 
tified by the above-described Screening assays for treatments 
as described herein. 

0221) A reagent which affects caspase-1-like protease 
activity can be administered to a human cell, either in vitro 
or in Vivo, to reduce caspase-1-like protease activity. The 
reagent preferably binds to an expression product of a 
human caspase-1-like protease gene. If the expression prod 
uct is a polypeptide, the reagent is preferably an antibody. 
For treatment of human cells eX Vivo, an antibody can be 
added to a preparation of Stem cells which have been 
removed from the body. The cells can then be replaced in the 
Same or another human body, with or without clonal propa 
gation, as is known in the art. 
0222. In one embodiment, the reagent is delivered using 
a liposome. Preferably, the liposome is stable in the animal 
into which it has been administered for at least about 30 
minutes, more preferably for at least about 1 hour, and even 
more preferably for at least about 24 hours. A lipoSome 
comprises a lipid composition that is capable of targeting a 
reagent, particularly a polynucleotide, to a particular site in 
an animal, Such as a human. Preferably, the lipid composi 
tion of the lipoSome is capable of targeting to a specific 
organ of an animal, Such as the lung or liver. 
0223) A liposome useful in the present invention com 
prises a lipid composition that is capable of fusing with the 
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plasma membrane of the targeted cell to deliver its contents 
to the cell. Preferably, the transfection efficiency of a lipo 
Some is about 0.5 lug of DNA per 16 nmole of liposome 
delivered to about 10 cells, more preferably about 1.0 ug of 
DNA per 16 nmol of liposome delivered to about 10° cells, 
and even more preferably about 2.0 ug of DNA per 16 nmol 
of liposome delivered to about 10° cells. Preferably, a 
liposome is between about 100 and 500 nm, more preferably 
between about 150 and 450 nm, and even more preferably 
between about 200 and 400 nm in diameter. 

0224 Suitable liposomes for use in the present invention 
include those liposomes Standardly used in, for example, 
gene delivery methods known to those of Skill in the art 
More preferred liposomes include liposomes having a poly 
cationic lipid composition and/or lipoSomes having a cho 
lesterol backbone conjugated to polyethylene glycol. 
Optionally, a liposome comprises a compound capable of 
targeting the liposome to a tumor cell, Such as a tumor cell 
ligand exposed on the outer Surface of the liposome. 
0225 Complexing a liposome with a reagent Such as an 
antisense oligonucleotide or ribozyme can be achieved using 
methods which are standard in the art (see, for example, U.S. 
Pat. No. 5,705,151). Preferably, from about 0.1 lug to about 
10 ug of polynucleotide is combined with about 8 nmol of 
liposomes, more preferably from about 0.5 lug to about 5 lug 
of polynucleotides are combined with about 8 nmol lipo 
Somes, and even more preferably about 1.0 ug of polynucle 
otides is combined with about 8 nmol liposomes. 
0226. In another embodiment, antibodies can be deliv 
ered to Specific tissues in Vivo using receptor-mediated 
targeted delivery. Receptor-mediated DNA delivery tech 
niques are taught in, for example, Findeis et al. Trends in 
Biotechnol. 11, 202-05 (1993); Chiou et al., GENETHERA 
PEUTICS: METHODS AND APPLICATIONS OF 
DIRECT GENE TRANSFER (J. A. Wolff, ed.) (1994); Wu 
& Wu, J. Biol. Chem. 263, 621-24 (1988); Wu et al., J. Biol. 
Chem. 269, 54246 (1994); Zenke et al., Proc. Natl. Acad. 
Sci. U.S.A. 87, 3655-59 (1990); Wu et al., J. Biol. Chem. 
266,33842 (1991). 
0227. If the reagent is a single-chain antibody, polynucle 
otides encoding the antibody can be constructed and intro 
duced into a cell either eX Vivo or in Vivo using well 
established techniques including, but not limited to, 
transferrin-polycation-mediated DNA transfer, transfection 
with naked or encapsulated nucleic acids, liposome-medi 
ated cellular fusion, intracellular transportation of DNA 
coated lateX beads, protoplast fusion, Viral infection, elec 
troporation, “gene gun, and DEAE- or calcium phosphate 
mediated transfection. 

0228 Determination of a Therapeutically Effective Dose 
0229. The determination of a therapeutically effective 
dose is well within the capability of those skilled in the art. 
A therapeutically effective dose refers to that amount of 
active ingredient which increases or decreases extracellular 
matrix degradation relative to that which occurs in the 
absence of the therapeutically effective dose. 
0230 For any compound, the therapeutically effective 
dose can be estimated initially either in cell culture assays or 
in animal models, usually mice, rabbits, dogs, or pigs. The 
animal model also can be used to determine the appropriate 
concentration range and route of administration. Such infor 
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mation can then be used to determine useful doses and routes 
for administration in humans. 

0231. Therapeutic efficacy and toxicity, e.g., ED50 (the 
dose therapeutically effective in 50% of the population) and 
LD50 (the dose lethal to 50% of the population), can be 
determined by Standard pharmaceutical procedures in cell 
cultures or experimental animals. The dose ratio of toxic to 
therapeutic effects is the therapeutic index, and it can be 
expressed as the ratio, LDso/EDso. 
0232 Pharmaceutical compositions which exhibit large 
therapeutic indices are preferred. The data obtained from 
cell culture assays and animal Studies is used in formulating 
a range of dosage for human use. The dosage contained in 
Such compositions is preferably within a range of circulating 
concentrations that include the EDs with little or no toxic 
ity. The dosage varies within this range depending upon the 
dosage form employed, Sensitivity of the patient, and the 
route of administration. 

0233. The exact dosage will be determined by the prac 
titioner, in light of factors related to the Subject that requires 
treatment. Dosage and administration are adjusted to pro 
vide Sufficient levels of the active ingredient or to maintain 
the desired effect. Factors which can be taken into account 
include the Severity of the disease State, general health of the 
Subject, age, weight, and gender of the Subject, diet, time and 
frequency of administration, drug combination(s), reaction 
Sensitivities, and tolerance/response to therapy. Long-acting 
pharmaceutical compositions can be administered every 3 to 
4 days, every week, or once every two weeks depending on 
the half-life and clearance rate of the particular formulation. 
0234 Normal dosage amounts can vary from 0.1 to 
100,000 micrograms, up to a total dose of about 1 g, 
depending upon the route of administration. Guidance as to 
particular dosages and methods of delivery is provided in the 
literature and generally available to practitioners in the art. 
Those skilled in the art will employ different formulations 
for nucleotides than for proteins or their inhibitors. Simi 
larly, delivery of polynucleotides or polypeptides will be 
Specific to particular cells, conditions, locations, etc. 
0235 Effective in vivo dosages of an antibody are in the 
range of about 5 ug to about 50 lug/kg, about 50 lug to about 
5 mg/kg, about 100 ug to about 500 ug/kg of patient body 
weight, and about 200 to about 250 tug/kg of patient body 
weight. For administration of polynucleotides encoding 
Single-chain antibodies, effective in Vivo dosages are in the 
range of about 100 ng to about 200 ng, 500 ng to about 50 
mg, about 1 lug to about 2 mg, about 5ug to about 500 ug, 
and about 20 ug to about 100 lug of DNA. 
0236. If the expression product is mRNA, the reagent is 
preferably an antisense oligonucleotide or a ribozyme. Poly 
nucleotides which express antisense oligonucleotides or 
ribozymes can be introduced into cells by a variety of 
methods, as described above. 
0237 Preferably, a reagent reduces expression of an 
caspase-1-like protease polynucleotide or activity of an 
caspase-1-like protease polypeptide by at least about 10, 
preferably about 50, more preferably about 75,90, or 100% 
relative to the absence of the reagent. The effectiveness of 
the mechanism chosen to decrease the level of expression of 
an caspase-1-like protease polynucleotide or the activity of 
an caspase-1-like protease polypeptide can be assessed using 
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methods well known in the art, such as hybridization of 
nucleotide probes to caspase-1-like protease-specific 
mRNA, quantitative RT-PCR, immunologic detection of an 
caspase-1-like protease polypeptide, or measurement of 
caspase-1-like protease activity. 

0238. In any of the embodiments described above, any of 
the pharmaceutical compositions of the invention can be 
administered in combination with other appropriate thera 
peutic agents. Selection of the appropriate agents for use in 
combination therapy can be made by one of ordinary skill in 
the art, according to conventional pharmaceutical principles. 
The combination of therapeutic agents can act Synergisti 
cally to effect the treatment or prevention of the various 
disorders described above. Using this approach, one may be 
able to achieve therapeutic efficacy with lower dosages of 
each agent, thus reducing the potential for adverse side 
effects. 

0239). Any of the therapeutic methods described above 
can be applied to any Subject in need of Such therapy, 
including, for example, mammals. Such as dogs, cats, cows, 
horses, rabbits, monkeys, and most preferably, humans. 
0240 The above disclosure generally describes the 
present invention, and all patents and patent applications 
cited in this disclosure are expressly incorporated herein. A 
more complete understanding can be obtained by reference 
to the following Specific examples which are provided for 
purposes of illustration only and are not intended to limit the 
Scope of the invention. 

EXAMPLES 

EXAMPLE 1. 

Detection of Caspase-1-Like Protease Activity 
0241 The polynucleotide of SEQ ID NO: 5 is inserted 
into the expression vector pCEV4 and the expression vector 
pCEV4-caspase-1-like protease polypeptide obtained is 
transfected into human embryonic kidney 293 cells. These 
cells are washed with PBS at 37° C. and resuspended in PBS 
at 4 C. Cells are harvested by centrifugation at 350xg for 
10 min at 4 C. and treated with the fluorometric caspase 
assay System (Promega). Briefly, the cell pellet is resus 
pended in 10 ul hypotonic cell lysis buffer and centrifuged 
(16,000xg, 4 C., 20 min). The Supernatant is preincubated 
for 30 min at 30° C. with 32 ul of the caspase assay buffer, 
2 ul DMSO, 10ull DTT (100 mM), and deionized water to 
a final volume of 100 ul. The samples are then incubated 
with 2 ul of the caspase-1 substrate Ac-YVAD-AMC (2.5 
mM, AMC=7-amino-4-methylcoumarin) or the caspase-3 
substrate Ac-DEVD-AMC (2.5 mM) for 1 h at 30° C. 
Fluorescence intensity is measured with the microplate 
reader. The Specificity of the assay is verified by adding 2.5 
mM of the caspase-1 inhibitor Ac-YVAD-CHO (D-CHO= 
aspart-1-al) or the caspase-3 inhibitor Ac-DEVD-CHO to 
the incubation mixture. It is shown that the polypeptide of 
SEQ ID NO: 6 has a caspase-1-like protease activity. 

EXAMPLE 2 

0242 Expression of Recombinant Caspase-1-Like Pro 
teaSe 

0243 The Pichia pastoris expression vector pPICZB 
(Invitrogen, San Diego, Calif.) is used to produce large 
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quantities of a recombinant human caspase-1-like protease 
in yeast. The encoding DNA sequence is derived from the 
nucleotide sequence shown in SEQ ID NO:5. Before inser 
tion into vector pPICZB, the DNA sequence is modified by 
well known methods in Such a way that it contains at its 
5'-end an initiation codon and at its 3'-end an enterokinase 
cleavage Site, a His6 reporter tag, and a termination codon. 
Moreover, at both termini recognition Sequences for restric 
tion endonucleases are added. 

0244. After digestion of the multiple cloning site of 
pPICZ B with the corresponding restriciton enzymes, the 
modified DNA sequence is ligated into pPICZB. This 
expression vector is designed for inducible expression in 
Pichia pastoris, driven by a yeast promoter. The resulting 
pPICZ/md-His6 vector is used to transform the yeast. 
0245. The yeast is cultivated under usual conditions in 5 
liter Shake flasks, and the recombinantly produced protein 
isolated from the culture by affinity chromatography (Ni 
NTA-Resin) in the presence of 8 M urea. The bound 
polypeptide is eluted with buffer, pH 3.5, and neutralized. 
Separation of the polypeptide from the His6 reporter tag is 
accomplished by Site-specific proteolysis using enterokinase 
(Invitrogen, San Diego, Calif.) according to manufacturers 
instructions. Purified human caspase-1-like protease is 
obtained. 

EXAMPLE 3 

0246 Identification of a Test Compound which Binds to 
an Caspase-1-Like Protease Polypeptide 
0247 Purified caspase-1-like protease polypeptides com 
prising a glutathione-S-transferase protein and absorbed 
onto glutathione-derivatized wells of 96-well microtiter 
plates are contacted with test compounds from a Small 
molecule library at pH 7.0 in a physiological buffer solution. 
Caspase-1-like protease polypeptides comprise the amino 
acid sequence shown in SEQ ID NO:2 or 6. The test 
compounds comprise a fluorescent tag. The Samples are 
incubated for 5 minutes to one hour. Control Samples are 
incubated in the absence of a test compound. 
0248. The buffer solution containing the test compounds 
is washed from the Wells. Binding of a test compound to an 
caspase-1-like protease polypeptide is detected by fluores 
cence measurements of the contents of the Wells. A test 
compound which increases the fluorescence in a well by at 
least 15% relative to fluorescence of a well in which a test 
compound was not incubated is identified as a compound 
which binds to an caspase-1-like protease polypeptide. 

EXAMPLE 4 

0249) Identification of a Test Compound which 
Decreases Caspase-1-Like Protease Activity 
0250 Cellular extracts from the human colon cancer cell 
line HCT116 are contacted with test compounds from a 
Small molecule library and assayed for caspase-1-like pro 
tease activity. Control eXtracts, in the absence of a test 
compound, also are assayed. Aspartyl protease activity can 
be measured as described in as described in Young et al., J. 
Exp. Med. 191, 1535-44(2000). 
0251 A test compound which decreases caspase-1-like 
protease activity of the extract relative to the control eXtract 
by at least 20% is identified as an caspase-1-like protease 
inhibitor. 
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EXAMPLE 5 

0252) Identification of a Test Compound which 
Decreases Caspase-1-Like Protease Gene Expression 
0253) A test compound is administered to a culture of the 
breast tumor cell line MDA-468 and incubated at 37 C. for 
10 to 45 minutes. A culture of the same type of cells 
incubated for the same time without the test compound 
provides a negative control. 

0254 RNA is isolated from the two cultures as described 
in Chirgwin et al., Biochem. 18, 529499, 1979). Northern 
blots are prepared using 20 to 30 ug total RNA and hybrid 
ized with a P-labeled caspase-1-like protease-specific 
probe at 65° C. in Express-hyb (CLONTECH). The probe 
comprises at least 11 contiguous nucleotides Selected from 
SEQ ID NO:1 or 5. A test compound which decreases the 
caspase-1-like protease-specific Signal relative to the Signal 
obtained in the absence of the test compound is identified as 
an inhibitor of caspase-1-like protease gene expression. 

EXAMPLE 6 

Treatment of Leukemia with a Reagent which 
Specifically Binds to an Caspase-1-Like Protease 

Gene Product 

0255 Synthesis of antisense caspase-1-like protease oli 
gonucleotides comprising at least 11 contiguous nucleotides 
selected from SEQ ID NO:1 or 5 is performed on a Phar 
macia Gene ASSembler Series Synthesizer using the phos 
phoramidite procedure (Uhlmann et al., Chem. Rev. 90, 
534-83, 1990). Following assembly and deprotection, oli 
gonucleotides are ethanol-precipitated twice, dried, and Sus 
pended in phosphate-buffered saline (PBS) at the desired 
concentration. Purity of these oligonucleotides is tested by 
capillary gel electrophoreses and ion eXchange HPLC. 
Endotoxin levels in the oligonucleotide preparation are 
determined using the Limulus Amebocyte ASSay (Bang, 
Biol. Bull. (Woods Hole, Mass.) 105,361-362, 1953). 
0256 An aqueous composition containing the antisense 
oligonucleotides at a concentration of 0.1-100 uM is admin 
istered to a patient with leukemia. The patient is monitored 
over a period of days or weeks. Additional injections of the 
antisense oligonucleotides can be given during that time. 
The patient's leukemia is treated due to decreased caspase 
1-like protease activity. 

EXAMPLE 7 

0257 Expression Profiling of Caspase-1-Like Protease 
0258 Quantitative RT-PCR analysis of RNA from differ 
ent human tissues was performed to investigate the tissue 
distribution of caspase-1-like protease mRNA. In most 
cases, 25 ug of total RNA from various tissues (including 
Human Total RNA Panel I-V, Clontech Laboratories, Palo 
Alto, Calif., USA) was used as a template to Synthesize 
first-strand cDNA using the SUPERSCRIPTTM First-Strand 
Synthesis System for RT-PCR (Life Technologies, Rock 
ville, Md., USA). First-strand cDNA synthesis was carried 
out according to the manufacturer's protocol using oligo 
(dT) to hybridize to the 3' poly A tails of mRNA and prime 
the synthesis reaction. 10 ng of the first-strand cDNA was 
then used as template in a polymerase chain reaction. In 
other cases, 10 ng of commercially available cDNAS 
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(Human Immune System MTC Panel and Human Blood 
Fractions MTC Panel Clontech Laboratories, Palo Alto, 
Calif., USA) were used as template in a polymerase chain 
reaction. The polymerase chain reaction was performed in a 
LightCycler (Roche Molecular Biochemicals, Indianapolis, 
Ind., USA), in the presence of the DNA-binding fluorescent 
dye SYBR Green I which binds to the minor groove of the 
DNA double helix, produced only when double-stranded 
DNA is successfully synthesized in the reaction (Morrisonet 
al., 1998). Upon binding to double-stranded DNA, SYBR 
Green I emits light that can be quantitatively measured by 
the LightCycler machine. The polymerase chain reaction 
was carried out using the gene Specific oligonucleotide 
primers LBRI 116-L1 and LBRI116-R1 and measurements 
of the intensity of emitted light were taken following each 
cycle of the reaction when the reaction had reached a 
temperature of 91 degrees C. Intensities of emitted light 
were converted into copy numbers of the gene transcript per 
nanogram of template cDNA by comparison with Simulta 
neously reacted Standards of known concentration. 
0259 Results are given in FIG.8. Human caspase-1-like 
protease of the present invention is Specifically expressed in 
lung and Spleen. The human caspase-1-like protease of the 
present invention therefore represents a drug target that can 
be utilized to modulate immune-related and/or respiratory 
diseases. 

EXAMPLE 8 

0260 Expression Profiling of Caspase-1-Like Protease in 
Immune and Airway System 
0261 Quantitative RT-PCR analysis of RNA from differ 
ent human tissues was performed to investigate the cell 
distribution of caspase-1-like protease mRNA in immune 
and airway System. In most cases, 25 ug of total RNA from 
various tissues (including Human Total RNA Panel I-V, 
Clontech Laboratories, Palo Alto, Calif., USA) was used as 
a template to Synthesize first-Strand cDNA using the 
SUPERSCRIPTTM First-Strand Synthesis System for RT 
PCR (Life Technologies, Rockville, MD, USA). 
0262 First-strand cDNA synthesis was carried out 
according to the manufacturer's protocol using oligo (dT) to 
hybridize to the 3' poly A tails of mRNA and prime the 
synthesis reaction. 10 ng of the first-strand cDNA was then 
used as template in a polymerase chain reaction. In other 
cases, 10 ng of commercially available cDNAs (Human 
Immune System MTC Panel and Human Blood Fractions 
MTC Panel, Clontech Laboratories, Palo Alto, Calif., USA) 
were used as template in a polymerase chain reaction. The 
polymerase chain reaction was performed in a LightCycler 
(Roche Molecular Biochemicals, Indianapolis, Ind., USA), 
in the presence of the DNA-binding fluorescent dye SYBR 
Green I which binds to the minor groove of the DNA double 
helix, produced only when double-stranded DNA is success 
fully synthesized in the reaction (Morrison et al., 1998). 
Upon binding to double-stranded DNA, SYBR Green I 
emits light that can be quantitatively measured by the 
LightCycler machine. The polymerase chain reaction was 
carried out using the gene Specific oligonucleotide primers 
LBRI 116-L2 and LBRI116-R1 and measurements of the 
intensity of emitted light were taken following each cycle of 
the reaction when the reaction had reached a temperature of 
91 C. Intensities of emitted light were converted into copy 
numbers of the gene transcript per nanogram of template 
cDNA by comparison with Simultaneously reacted Standards 
of known concentration. 
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0263) Results are given in FIG. 9. 
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SEQ ID NO 1 
LENGTH 431 
TYPE 

ORGANISM: Homo sapiens 
DNA 

<400 SEQUENCE: 1 

SEQUENCE LISTING 

NUMBER OF SEQ ID NOS: 6 

tttitttittitt tittgaaagga aactogg tag 

ttacagattg 

totagdaagtt 

agctitcctta 

agtgctgggC 

alaga gCagaa 

aatctoccgg 

tgaaactgct gcttagaatt 

gacatccaag tactggaact 

ttittaatgta citgggaagag 

atctgtgctt tatcatctgg 

agcaataaaa toctitctota 

agttggtaaa gatatattitt 

ccacac catg g 

<400 

His 
1 

Ser 

His 

Glin 

Glu 
65 

SEQ ID NO 2 
LENGTH 79 
TYPE 

ORGANISM: Homo sapiens 
PRT 

SEQUENCE: 2 

Gly Val Val Leu 

Telu 

Ile 

Telu 
50 

Arg 

Pro 

Glu 
35 

Ser 

Wall 

5 

Thr Pro 
2O 

Lys Asp 

Phe Glu 

Thir Ser 

<210> SEQ ID NO 3 
&2 11s LENGTH 363 
&212> TYPE 
<213> ORGANISM: Homo sapiens 

DNA 

<400 SEQUENCE: 3 

Wall Lys Asp 

Gly Asp Phe 

Phe Ile Ala 
40 

Glin Pro Asp 
55 

Thr Arg Arg 
70 

tttitttittitt tdaaaggaaa citgttgtattt 

acagattgtg 

agcaagttga 

cittcottatt 

tgctgggcat 

gagcagaaag 

tot 

aaactgctgc titagaatticc 

catccaagta citggaactta 

ttaatgtact gggaagagat 

citgtgctitta toatctggct 

caataaaatc cittctotatg 

<210> SEQ ID NO 4 
<211& LENGTH 404 

ttctittattg 

ccaggct cat 

tagtttctitc 

atagaaacgt. 

citgctcaaat 

tgtgtacttg 

Cagaggc.cgg 

Ser Wall 
10 

Glu Asp 
25 

Phe Cys 

Asp Lys 

Phe Tyr 

Pro 

Asp 

Ser 

Ala 

Teu 
75 

citttattgta 

aggct cattg 

gtttctitcc.g 

agaaacgtot 

gctcaaatga 

tgtacttgat 

taaaggg Cag 

tgtaaggaag 

cggcc ct cag 

cittgtcgaag 

gaaagttgaa 

attaatagoa 

tactgaatct 

Ala 

Ala 

Ser 

Glin 
60 

Phe 

Ser 

Ile 

Thr 
45 

Met 

Pro 

Glu 

Asn 
30 

Telu 

Pro 

Wall 

aaggg Cagaa 

taaggaagtg 

gcc citcagac 

tgtcgaagta 

aagttgaacc 

taatago atc 

aaacgtgcaa 

tgc cittgtc.g 

acatt catac 

talacticittitc. 

cctaatgttgg 

tdatccitcaa. 

tittaccaa.ca 

Asn. Ile 
15 

Glin Wall 

Gly Val 

Ser Thr 

His 

acgtgcaatt 

ccttgtc.gtc 

att catacag 

actictittcag 

taatgtggaa 

atccitcaaaa. 

60 

120 

18O 

240 

360 

420 

431 

60 

120 

18O 

240 

360 

363 
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-continued 

&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 4 

Met Ala Asp Llys Val Lieu Lys Glu Lys Arg Lys Lieu Phe Ile Arg Ser 
1 5 10 15 

Met Gly Glu Gly Thr Ile Asn Gly Lieu Lieu. Asp Glu Lieu Lieu Glin Thr 
2O 25 30 

Arg Val Lieu. Asn Lys Glu Glu Met Glu Lys Wall Lys Arg Glu Asn Ala 
35 40 45 

Thr Val Met Asp Lys Thr Arg Ala Lieu. Ile Asp Ser Val Ile Pro Lys 
50 55 60 

Gly Ala Glin Ala Cys Glin Ile Cys Ile Thr Tyr Ile Cys Glu Glu Asp 
65 70 75 8O 

Ser Tyr Lieu Ala Gly Thr Lieu Gly Lieu Ser Ala Asp Glin Thir Ser Gly 
85 90 95 

Asn Tyr Leu Asn Met Glin Asp Ser Glin Gly Val Leu Ser Ser Phe Pro 
100 105 110 

Ala Pro Glin Ala Val Glin Asp Asin Pro Ala Met Pro Thr Ser Ser Gly 
115 120 125 

Ser Glu Gly Asn. Wall Lys Lieu. Cys Ser Lieu Glu Glu Ala Glin Arg Ile 
130 135 1 4 0 

Trp Lys Gln Lys Ser Ala Glu Ile Tyr Pro Ile Met Asp Lys Ser Ser 
145 15 O 155 160 

Arg Thr Arg Lieu Ala Lieu. Ile Ile Cys Asn. Glu Glu Phe Asp Ser Ile 
1.65 170 175 

Pro Arg Arg Thr Gly Ala Glu Val Asp Ile Thr Gly Met Thr Met Leu 
18O 185 19 O 

Leu Glin Asn Lieu Gly Tyr Ser Val Asp Wall Lys Lys Asn Lieu. Thir Ala 
195 200 2O5 

Ser Asp Met Thr Thr Glu Leu Glu Ala Phe Ala His Arg Pro Glu His 
210 215 220 

Lys Thr Ser Asp Ser Thr Phe Leu Val Phe Met Ser His Gly Ile Arg 
225 230 235 240 

Glu Gly Ile Cys Gly Lys Lys His Ser Glu Glin Val Pro Asp Ile Leu 
245 250 255 

Glin Lieu. Asn Ala Ile Phe Asn Met Lieu. Asn. Thir Lys Asn. Cys Pro Ser 
260 265 27 O 

Leu Lys Asp Llys Pro Lys Val Ile Ile Ile Glin Ala Cys Arg Gly Asp 
275 280 285 

Ser Pro Gly Val Val Trp Phe Lys Asp Ser Val Gly Val Ser Gly Asn 
29 O 295 3OO 

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

Ala His Ile Glu Lys Asp Phe Ile Ala Phe Cys Ser Ser Thr Pro Asp 
325 330 335 

Asn Val Ser Trp Arg His Pro Thr Met Gly Ser Val Phe Ile Gly Arg 
340 345 35 O 

Lieu. Ile Glu His Met Glin Glu Tyr Ala Cys Ser Cys Asp Val Glu Glu 
355 360 365 

Ile Phe Arg Llys Val Arg Phe Ser Phe Glu Gln Pro Asp Gly Arg Ala 
370 375 38O 
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-continued 

Gln Met Pro Thr Thr Glu Arg Val Thr Leu Thr Arg Cys Phe Tyr Leu 
385 390 395 400 

Phe Pro Gly His 

<210 SEQ ID NO 5 
&2 11s LENGTH 1252 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (1) . . . (1252) 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 5 

acacaagaag ggaggagaga aaa.gc.catgg cc.gninnacaa gotcCtgaag gagalagagaa 60 

agcagtttat cogttcagtg g g c galaggta caataaatgg cittactgggt gaattattgg 120 

agacaagggit gctgagccag gaagagatag agatagtaaa atgttgaaaat gctacagtta 18O 

tggataaggc cc.gagctttg cittgacitctg. ittattoggaa aggggcticca gcatgccaaa 240 

tittgcatcac atacatttgt gaagaagaca gttcaccitggc agg gacgct g g g act citcag 3OO 

cagnningtoc aacatctgga aatcaccitta citacacaaga ttctdaaata gtactitccitt 360 

ccactcctica ggctgtggca gtgtgggaca gcc cit gctat gcc tacatcc to aggcticag 420 

gaggaag Cat Caagctttgc toccitagacg aagctaaaag gatatggaaa gaaaagttga 480 

cagagnnnnn nnnnattitat coaataatgg gcaagttcaag citgcacacat cninnittgctic 540 

to attatctt taacaaagag tittgacagtc tittctaaaag agtgggagct gaggttgatg 600 

toataggcat gatgatgctd citacaaaatc toggggtacaa gotggatgag aaaagaaatc 660 

to actoctitc ggaaatgact acagagttgg agg tatttitc. tctgcaccala gag caca agg 720 

ccitcttctica togg tattogg galagg cattt gtgggaagaa atactctgag caagttcc cag 78O 

atgtattaca acticaatgaa atctittaaaa cqttgaatag caagaactgc ccaagtttga 840 

aggacaaacc caaggtgata atcatcCagg cct gccatcc agagaac cat ggtgtggtot 9 OO 

tggtaaaaga titcagtaccg gccitctgaaa atatatottt accaacticc g g gagattittg 96.O 

aggatgatgc tattaatcaa gtacacatag agaaggattt tattgctittctgctottcca 1020 

caatagataa totttgctgg agacatcc to caaagggcto tdt cattgaa caactgcaag 1080 

aatattoctog titcctgtgat gtggaggaaa tttitccacaa gatagggctic to atttgagc 1140 

agccagatga taaag cacag atgcc cagca citgaaag agt tactitcgaca agacgtttct 1200 

atctottc.cc agtacattaa aataaggaag citgitatgaat gtctgagggc cq 1252 

<210> SEQ ID NO 6 
&2 11s LENGTH 397 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: WARIANT 
<222> LOCATION: (1) . . . (397) 
<223> OTHER INFORMATION: Xaa = Any Amino Acid 

<400 SEQUENCE: 6 

Met Ala Xala Xala Lys Wall Leu Lys Glu Lys Arg Lys Glin Phe Ile Arg 
1 5 10 15 

Ser Val Gly Glu Gly Thr Ile Asin Gly Lieu Lieu Gly Glu Lieu Lieu Glu 
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-continued 

2O 25 30 

Thr Arg Val Lieu Ser Glin Glu Glu Ile Glu Ile Val Lys Cys Glu Asn 
35 40 45 

Ala Thr Val Met Asp Lys Ala Arg Ala Lieu Lieu. Asp Ser Val Ile Arg 
50 55 60 

Lys Gly Ala Pro Ala Cys Glin Ile Cys Ile Thr Tyr Ile Cys Glu Glu 
65 70 75 8O 

Asp Ser His Leu Ala Gly Thr Lieu Gly Lieu Ser Ala Xala Xala Pro Thr 
85 90 95 

Ser Gly Asn His Leu Thir Thr Glin Asp Ser Glin Ile Val Leu Pro Ser 
100 105 110 

Thr Pro Glin Ala Val Ala Val Trp Asp Ser Pro Ala Met Pro Thr Ser 
115 120 125 

Ser Gly Ser Gly Gly Ser Ile Lys Lieu. Cys Ser Lieu. Asp Glu Ala Lys 
130 135 1 4 0 

Arg Ile Trp Lys Glu Lys Lieu. Thr Glu Xala Xala Xaa Ile Tyr Pro Ile 
145 15 O 155 160 

Met Gly Lys Ser Ser Cys Thr His Xaa Xaa Ala Leu Ile Ile Phe Asn 
1.65 170 175 

Lys Glu Phe Asp Ser Lieu Ser Lys Arg Val Gly Ala Glu Val Asp Wal 
18O 185 19 O 

Ile Gly Met Met Met Leu Lieu Glin Asn Lieu Gly Tyr Lys Val Asp Glu 
195 200 2O5 

Lys Arg Asn Leu Thr Ala Ser Glu Met Thr Thr Glu Leu Glu Val Phe 
210 215 220 

Ser Lieu. His Glin Glu His Lys Ala Ser Ser His Gly Ile Arg Glu Gly 
225 230 235 240 

Ile Cys Gly Lys Lys Tyr Ser Glu Glin Val Pro Asp Val Lieu Glin Lieu 
245 250 255 

Asn Glu Ile Phe Lys Thr Lieu. Asn. Ser Lys Asn. Cys Pro Ser Lieu Lys 
260 265 27 O 

Asp Llys Pro Llys Val Ile Ile Ile Glin Ala Cys His Pro Glu Asn His 
275 280 285 

Gly Val Val Lieu Val Lys Asp Ser Val Pro Ala Ser Glu Asn. Ile Ser 
29 O 295 3OO 

Leu Pro Thr Pro Gly Asp Phe Glu Asp Asp Ala Ile Asn Glin Val His 
305 310 315 320 

Ile Glu Lys Asp Phe Ile Ala Phe Cys Ser Ser Thr Ile Asp Asn. Wall 
325 330 335 

Cys Trp Arg His Pro Ala Lys Gly Ser Val Ile Glu Gln Leu Glin Glu 
340 345 35 O 

Tyr Ser Cys Ser Cys Asp Val Glu Glu Ile Phe His Lys Ile Gly Lieu 
355 360 365 

Ser Phe Glu Gln Pro Asp Asp Lys Ala Glin Met Pro Ser Thr Glu Arg 
370 375 38O 

Val Thr Ser Thr Arg Arg Phe Tyr Leu Phe Pro Val His 
385 390 395 
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1. An isolated polynucleotide encoding a caspase-1-like 
protease polypeptide and being Selected from the group 
consisting of: 

a) a polynucleotide encoding a caspase-1-like protease 
polypeptide comprising an amino acid Sequence 
Selected form the group consisting of: 
amino acid Sequences which are at least about 60% 

identical to the amino acid Sequence shown in SEQ 
ID NO: 2; 

the amino acid sequence shown in SEQ ID NO: 2; 
amino acid Sequences which are at least about 60% 

identical to the amino acid Sequence shown in SEQ 
ID NO: 6; and 

the amino acid sequence shown in SEQ ID NO: 6. 
b) a polynucleotide comprising the Sequence of SEQ ID 
NOS: 1, 3 or 5; 

c) a polynucleotide which hybridizes under Stringent 
conditions to a polynucleotide specified in (a) and (b); 

d) a polynucleotide the sequence of which deviates from 
the polynucleotide sequences specified in (a) to (c) due 
to the degeneration of the genetic code; and 

e) a polynucleotide which represents a fragment, deriva 
tive or allelic variation of a polynucleotide Sequence 
Specified in (a to (d). 

2. An expression vector containing any polynucleotide of 
claim 1. 

3. A host cell containing the expression vector of claim 2. 
4. A Substantially purified caspase-1-like protease 

polypeptide encoded by a polynucleotide of claim 1. 
5. A method for producing a caspase-1-like protease 

polypeptide, wherein the method comprises the following 
Steps: 

a) culturing the host cell of claim 3 under conditions 
Suitable for the expression of the caspase-1-like pro 
tease polypeptide; and 

b) recovering the caspase-1-like protease polypeptide 
from the host cell culture. 

6. A method for detection of a polynucleotide encoding a 
caspase-1-like protease polypeptide in a biological Sample 
comprising the following Steps: 

a) hybridizing any polynucleotide of claim 1 to a nucleic 
acid material of a biological Sample, thereby forming a 
hybridization complex; and 

b) detecting Said hybridization complex. 
7. The method of claim 6, wherein before hybridization, 

the nucleic acid material of the biological Sample is ampli 
fied. 

8. A method for the detection of a polynucleotide of claim 
1 or a caspase-1-like protease polypeptide of claim 4 com 
prising the Steps of 

contacting a biological Sample with a reagent which 
Specifically interacts with the polynucleotide or the 
caspase-1-like protease polypeptide. 

9. A diagnostic kit for conducting the method of any one 
of claims 6 to 8. 

10. A method of Screening for agents which decrease the 
activity of a caspase-1-like protease, comprising the Steps of 
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contacting a test compound with any caspase-1-like pro 
tease polypeptide encoded by any polynucleotide of 
claim 1, 

detecting binding of the test compound to the caspase-1- 
like protease polypeptide, wherein a test compound 
which binds to the polypeptide is identified as a poten 
tial therapeutic agent for decreasing the activity of a 
caspase-1-like protease. 

11. A method of Screening for agents which regulate the 
activity of a caspase-1-like protease, comprising the Steps of: 

contacting a test compound with a caspase-1-like protease 
polypeptide encoded by any polynucleotide of claim 1, 
and 

detecting a caspase-1-like protease activity of the 
polypeptide, wherein a test compound which increases 
the caspase-1-like protease activity is identified as a 
potential therapeutic agent for increasing the activity of 
the caspase-1-like protease, and wherein a test com 
pound which decreases the caspase-1-like protease 
activity of the polypeptide is identified as a potential 
therapeutic agent for decreasing the activity of the 
caspase-1-like protease. 

12. A method of Screening for agents which decrease the 
activity of a caspase-1-like protease, comprising the Steps of: 

contacting a test compound with any polynucleotide of 
claim 1 and detecting binding of the test compound to 
the polynucleotide, wherein a test compound which 
binds to the polynucleotide is identified as a potential 
therapeutic agent for decreasing the activity of caspase 
1-like protease. 

13. A method of reducing the activity of caspase-1-like 
protease, comprising the Steps of: 

contacting a cell with a reagent which specifically binds 
to any polynucleotide of claim 1 or any caspase-1-like 
protease polypeptide of claim 4, whereby the activity of 
caspase-1-like protease is reduced. 

14. A reagent that modulates the activity of a caspase-1- 
like protease polypeptide or a polynucleotide wherein Said 
reagent is identified by the method of any of the claim 10 to 
12. 

15. A pharmaceutical composition, comprising: 

the expression vector of claim 2 or the reagent of claim 14 
and a pharmaceutically acceptable carrier. 

16. Use of the pharmaceutical composition of claim 15 for 
modulating the activity of a caspase-1-like protease in a 
disease. 

17. Use of claim 16 wherein the disease is an allergic 
disease, asthma, cancer or a neurodegenerative disease. 

18. A cDNA encoding a polypeptide comprising the 
amino acid sequence shown in SEQ ID NO:2 or 6. 

19. The cDNA of claim 18 which comprises SEQ ID 
NO:1, 3 or 5. 

20. The cDNA of claim 18 which consists of SEO ID 
NO:1, 3 or 5. 

21. An expression vector comprising a polynucleotide 
which encodes a polypeptide comprising the amino acid 
sequence shown in SEQ ID NO:2 or 6. 

22. The expression vector of claim 21 wherein the poly 
nucleotide consists of SEQ ID NO:1, 3 or 5. 
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23. A host cell comprising an expression vector which 
encodes a polypeptide comprising the amino acid Sequence 
shown in SEO ID NO:2 or 6. 

24. The host cell of claim 23 wherein the polynucleotide 
consists of SEQ ID NO:1, 3 or 5. 

25. A purified polypeptide comprising the amino acid 
sequence shown in SEQ ID NO:2 or 6. 

26. The purified polypeptide of claim 25 which consists of 
the amino acid sequence shown in SEQ ID NO:2 or 6. 

27. A fusion protein comprising a polypeptide having the 
amino acid sequence shown in SEQ ID NO:2 or 6. 

28. A method of producing a polypeptide comprising the 
amino acid sequence shown in SEQ ID NO:2 or 6, com 
prising the Steps of 

culturing a host cell comprising an expression vector 
which encodes the polypeptide under conditions 
whereby the polypeptide is expressed; and 

isolating the polypeptide. 
29. The method of claim 28 wherein the expression vector 

comprises SEQ ID NO:1, 3 or 5. 
30. A method of detecting a coding Sequence for a 

polypeptide comprising the amino acid Sequence-shown in 
SEQ ID NO:2 or 6, comprising the steps of: 

hybridizing a polynucleotide comprising 11 contiguous 
nucleotides of SEQ ID NO:1, 3 or 5 to nucleic acid 
material of a biological Sample, thereby forming a 
hybridization complex; and 

detecting the hybridization complex. 
31. The method of claim 30 further comprising the step of 

amplifying the nucleic acid material before the Step of 
hybridizing. 

32. Akit for detecting a coding Sequence for a polypeptide 
comprising the amino acid sequence shown in SEQID NO:2 
or 6, comprising: 

a polynucleotide comprising 11 contiguous nucleotides of 
SEQ ID NO: 1, 3 or 5; and 

instructions for the method of claim 30. 
33. A method of detecting a polypeptide comprising the 

amino acid sequence shown in SEQ ID NO:2 or 6, com 
prising the Steps of 

contacting a biological Sample with a reagent that Spe 
cifically binds to the polypeptide to form a reagent 
polypeptide complex; and 

detecting the reagent-polypeptide complex. 
34. The method of claim 33 wherein the reagent is an 

antibody. 
35. Akit for detecting a polypeptide comprising the amino 

acid sequence shown in SEQ ID NO:2 or 6, comprising: 
an antibody which specifically binds to the polypeptide; 

and 

instructions for the method of claim 33. 
36. A method of Screening for agents which can modulate 

the activity of a human caspase-1-like protease, comprising 
the Steps of: 

contacting a test compound with a polypeptide compris 
ing an amino acid Sequence Selected from the group 
consisting of: (1) amino acid sequences which are at 
least about 60% identical to the amino acid Sequence 
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shown in SEQ ID NO:2 or 6 and (2) the amino acid 
sequence shown in SEQ ID NO:2 or 6; and 

detecting binding of the test compound to the polypeptide, 
wherein a test compound which binds to the polypep 
tide is identified as a potential agent for regulating 
activity of the human caspase-1-like protease. 

37. The method of claim 36 wherein the step of contacting 
is in a cell. 

38. The method of claim 36 wherein the cell is in vitro. 
39. The method of claim 36 wherein the step of contacting 

is in a cell-free System. 
40. The method of claim 36 wherein the polypeptide 

comprises a detectable label. 
41. The method of claim 36 wherein the test compound 

comprises a detectable label. 
42. The method of claim 36 wherein the test compound 

displaces a labeled ligand which is bound to the polypeptide. 
43. The method of claim 36 wherein the polypeptide is 

bound to a Solid Support. 
44. The method of claim 36 wherein the test compound is 

bound to a Solid Support. 
45. A method of Screening for agents which modulate an 

activity of a human caspase-1-like protease, comprising the 
Steps of 

contacting a test compound with a polypeptide compris 
ing an amino acid Sequence Selected from the group 
consisting of: (1) amino acid sequences which are at 
least about 60% identical to the amino acid sequence 
shown in SEQ ID NO:2 or 6 and (2) the amino acid 
sequence shown in SEQ ID NO:2 or 6; and 

detecting an activity of the polypeptide, wherein a test 
compound which increases the activity of the polypep 
tide is identified as a potential agent for increasing the 
activity of the human caspase-1-like protease, and 
wherein a test compound which decreases the activity 
of the polypeptide is identified as a potential agent for 
decreasing the activity of the human caspase-1-like 
protease. 

46. The method of claim 45 wherein the step of contacting 
is in a cell. 

47. The method of claim 45 wherein the cell is in vitro. 
48. The method of claim 45 wherein the step of contacting 

is in a cell-free System. 
49. A method of Screening for agents which modulate an 

activity of a human caspase-1-like protease, comprising the 
Steps of 

contacting a test compound with a product encoded by a 
polynucleotide which comprises the nucleotide 
sequence shown in SEQ ID NO:1, 3 or 5; and 

detecting binding of the test compound to the product, 
wherein a test compound which binds to the product is 
identified as a potential agent for regulating the activity 
of the human caspase-1-like protease. 

50. The method of claim 49 wherein the product is a 
polypeptide. 

51. The method of claim 49 wherein the product is RNA. 
52. A method of reducing activity of a human caspase-1- 

like protease, comprising the Step of: 
contacting a cell with a reagent which specifically binds 

to a product encoded by a polynucleotide comprising 
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the nucleotide sequence shown in SEQ ID NO:1, 3 or 
5, whereby the activity of a human caspase-1-like 
protease is reduced. 

53. The method of claim 52 wherein the product is a 
polypeptide. 

54. The method of claim 53 wherein the reagent is an 
antibody. 

55. The method of claim 52 wherein the product is RNA. 
56. The method of claim 55 wherein the reagent is an 

antisense oligonucleotide. 
57. The method of claim 56 wherein the reagent is a 

ribozyme. 
58. The method of claim 52 wherein the cell is in vitro. 
59. The method of claim 52 wherein the cell is in vivo. 
60. A pharmaceutical composition, comprising: 
a reagent which Specifically binds to a polypeptide com 

prising the amino acid Sequence shown in SEQ ID 
NO:2 or 6; and 

a pharmaceutically acceptable carrier. 
61. The pharmaceutical composition of claim 60 wherein 

the reagent is an antibody. 
62. A pharmaceutical composition, comprising: 
a reagent which Specifically binds to a product of a 

polynucleotide comprising the nucleotide Sequence 
shown in SEQ ID NO:1, 3 or 5; and 

a pharmaceutically acceptable carrier. 
63. The pharmaceutical composition of claim 62 wherein 

the reagent is a ribozyme. 
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64. The pharmaceutical composition of claim 62 wherein 
the reagent is an antisense oligonucleotide. 

65. The pharmaceutical composition of claim 62 wherein 
the reagent is an antibody. 

66. A pharmaceutical composition, comprising: 
an expression vector encoding a polypeptide comprising 

the amino acid sequence shown in SEQ ID NO:2 or 6; 
and 

a pharmaceutically acceptable carrier. 
67. The pharmaceutical composition of claim 66 wherein 

the expression vector comprises SEQ ID NO:1, 3 or 5. 
68. A method of treating a caspase-1-like protease dyS 

function related disease, wherein the disease is Selected from 
an allergic disease, asthma, cancer or a neurodegenerative 
disease, comprising the Step of: 

administering to a patient in need thereof a therapeutically 
effective dose of a reagent that modulates a function of 
a human caspase-1-like protease, whereby Symptoms 
of the caspase-1-like protease dysfunction related dis 
ease are ameliorated. 

69. The method of claim 68 wherein the reagent is 
identified by the method of claim 36. 

70. The method of claim 68 wherein the reagent is 
identified by the method of claim 45. 

71. The method of claim 68 wherein the reagent is 
identified by the method of claim 49. 
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