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(57) ABSTRACT 
Human colon specific gene polypeptides and DNA (RNA) 
encoding Such polypeptides and a procedure for producing 
Such polypeptides by recombinant techniques is disclosed. 
Also disclosed are methods for utilizing Such polynucle 
otides or polypeptides as a diagnostic marker for colon 
cancer and as an agent to determine if colon cancer has 
metastasized. Also disclosed are antibodies Specific to the 
colon Specific gene polypeptides which may be used to 
target cancer cells and be used as part of a colon cancer 
vaccine. Methods of Screening for agonists and antagonists 
for the polypeptide and therapeutic uses of the antagonists 
are also disclosed. 
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Figure 1 
Nucleotide sequence and translation of HCOAS17 

w 30 S0 
1 GCACGAGGCCAAACAGA TGCAGACAAGGAGAACCCAGGAGTTCAAAGAAGCGCTAG 60 

70 90 110 
61. TAAGGCCTGAGATCCTTGCACTAGCTACATCCTCAGGGTAGGAGGAAGAGGCTCCA 122 

1. M A S R 4 

130 150 17 
121 GAAGCATGCGGCTGCTCCTATTGCTGAGCGCCGGCCAAAACAGGAGCCTGGGGATA 180) 

5 S M R L - L. L. - S C - A K T G W - G D 24 

190 20 23) 
181 CATCATGAGACCCAGCTGGCTCCGGAGGTTTACCACAAGTCCAA TGCTATGGTT 240 
2S M R P S C A P G W F Y H K S N C Y G Y 44 

250 270 290 
241. ACTTCAGGAAGCTGAGGAACTGGTCTGATGCCGAGCTCGAGTGTCAGTCTTACGGAAACG 300 
45 F. R K L R N W S D A E L E C Q S Y G N G 64 

3. 330 352 
321 GAGCCCACCTGGCATCTACCGAGTTTAAAGGAAGCCAGCACCATAGCAGAGTACA AA 360 
65 A H A S I L S K E A S T A E Y S 84 

370 39Q) 41 
361. GTGGCTATCAGAGAAGCCAGCCGATAGGATGGCCGCACGACCCACAGAAGAGGCAGC 420 
85 G Y Q R S Q. P I W I G L H D P Q K R Q Q 104 

430 45) 470 
421. AGGGCAGTGGATGATGGGGCCATGTATCGTACAGATCCTGGTCTGGCAAGTCCAGG 480 
15 W. Q. W I D G A M Y L Y R S W S G K S M G 124 

490 512 532 
481. GGGGAACAAGCACTGTGCTGAGATGAGCTCCAATAACAACTTAACGGAGCAGCA 540 
125 G. N. K. H. C. A E M S S N N N F L T W S S N 144 

S5) 570 590 
S41 ACGAAGCAACAAGCGCCAACACTTCCTGGCAAGTACCGACCATAGAGCAAGAATCAAG 600 
145 E C N K R Q H F L C K Y R P * 164 

610 630 650 
601 ATTCTGCTAACTCCTGCACAGCCCCGTCCCTTCCTTCTGCTAGCCTGGCTAAATCTGC 660 

670 690 710 
661 TCATATTTCAGAGGGGAAACCTAGCAAACAAGAGTGATAAGGGCCCTACTACACTGGC 720 

732 s 750 770 
721 TTTTTAGGCAGAGACAGAAACTTAGCATTGGCCCAGTAGTGGCTCTAGCTCTAAA 780 

792 8) 836 
781 GTTTGCCCCGCCACCCTCCACAGTACC CTCCCTCCTCCCCTGCTCTGGCTG 840 
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850 87.2 892 
841. TCTCGAGCAGTCTAGAAGAGTGCATCTCCAGCCTATGAAACAGCTGGGTCTTGGCCAA 900 

310 93(2) 952 
901. AGAAGAAAGATTGAAGACAGAAGGAAGAAACCAGGAGAAGCCTAGACCCCTTCA 960 

97.2 992 1010 
961 GCTTCACACCCTTCTGCCCTCTCTCCATTGCCTGCACCCCACCCCAGCCACTCAACTCC 1020 

1030 1050 1272 
1021. TGCTGTTTTCCTTGGCCATAGGAAGGTTACCAGTAGAATCCTTGCTAGGTTGATGT 1080 

1290 11) 
1081. GGGCCATACATTCCTTAATAAACCATGTGAC 1114 
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COLON SPECIFIC GENE AND PROTEIN 

0001. This invention relates to newly identified poly 
nucleotides, polypeptides encoded by Such polynucleotides, 
and the use of Such polynucleotides and polypeptides. The 
present invention further relates to inhibiting the production 
and function of the polypeptides of the present invention. 
0002 The gastrointestinal tract is the most common site 
of both newly diagnosed cancers and fatal cancers occurring 
each year in the USA, figures are Somewhat higher for men 
than for women. The incidence of colon cancer in the USA 
is increasing, while that of gastric cancer is decreasing, 
cancer of the Small intestine is rare. The incidence of 
gastrointestinal cancers varies geographically. Gastric can 
cer is common in Japan and uncommon in the United States, 
whereas colon cancer is uncommon in Japan and common in 
the USA. An environmental etiologic factor is Strongly 
Suggested by the Statistical data showing that people who 
move to a high-risk area assume the high risk. Some of the 
Suggested etiologic factors for gastric cancer include afla 
toxin, a carcinogen formed by aspergillus flavus and present 
in contaminated food, Smoked fish, alcohol, and Vitamin A 
and magnesium deficiencies. A diet high in fat and low in 
bulk, and, possibly, degradation products of Sterol metabo 
lism may be the etiologic factors for colon cancer. Certain 
disorders may predispose to cancer, for example, pernicious 
anemia to gastric cancer, untreated non-tropical Sprue and 
immune defects to lymphoma and carcinoma, and ulcerative 
and granulomatous colitis, isolated polyps, and inherited 
familial polyposis to carcinoma of the colon. 

0003. The most common tumor of the colon is adenoma 
tous polyp. Primary lymphoma is rare in the colon and most 
common in the Small intestine. 

0004 Adenomatous polyps are the most common benign 
gastrointestinal tumors. They occur throughout the GI tract, 
most commonly in the colon and Stomach, and are found 
more frequently in males than in females. They may be 
Single, or more commonly, multiple, and Sessile or pedun 
culated. They may be inherited, as in familial polyposis and 
Gardener's Syndrome, which primarily involves the colon. 
Development of colon cancer is common in familial poly 
posis. Polyps often cause bleeding, which may occult or 
grOSS, but rarely cause pain unless complications ensue. 
Papillary adenoma, a less common form found only in the 
colon, may also cause electrolyte loSS and mucoid discharge. 

0005. A malignant tumor includes a carcinoma of the 
colon which may be infiltrating or eXophytic and occurs 
most commonly in the rectosigmoid. Because the content of 
the ascending colon is liquid, a carcinoma in this area 
usually does not cause obstruction, but the patient tends to 
present late in the course of the disease with anemia, 
abdominal pain, or an abdominal mass or a palpable mass. 
0006 The prognosis with colonic tumors depends on the 
degree of bowel wall-invasion and on the presence of 
regional lymph node involvement and distant metastases. 
The prognosis with carcinoma of the rectum and descending 
colon is quite unexpectedly good. Cure rates of 80 to 90% 
are possible with early resection before nodal invasion 
develops. For this reason, great care must be taken to 
exclude this disease when unexplained anemia, occult gas 
trointestinal bleeding, or change in bowel habits develop in 
a previously healthy patient. Complete removal of the lesion 
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before it spreads to the lymph nodes provides the best 
chance of Survival for a patient with cancer of the colon. 
Detection in an asymptomatic patient by occult-bleeding, 
blood Screening results in the highest five year Survival. 
0007 Clinically suspected malignant lesions can usually 
be detected radiologically. Polyps less than 1 cm can easily 
be missed, especially in the upper Sigmoid and in the 
presence of diverticulosis. Clinically Suspected and radio 
logically detected lesions in the esophagus, Stomach or 
colon can be confirmed by fiber optic endoscopy combined 
with histologic tissue diagnosis made by directed biopsy and 
brush Sitology. Colonoscopy is another method utilized to 
detect colon diseases. Benign and malignant polyps not 
Visualized by X-ray are often detected on colonoscopy. In 
addition, patients with one lesion on X-ray often have 
additional lesions detected on colonoscopy. Sigmoidoscope 
examination, however, only detects about 50% of colonic 
tumorS. 

0008. The above methods of detecting colon cancer have 
drawbacks, for example, Small colonic tumors may be 
missed by all of the above-described methods, The impor 
tance of detecting colon cancer is also extremely important 
to prevent metastases. 

0009. In accordance with an aspect of the present inven 
tion, there are provided nucleic acid probes comprising 
nucleic acid molecules of Sufficient length to Specifically 
hybridize to the RNA transcribed from the human colon 
Specific gene of the present invention or to DNA correspond 
ing to Such RNA. 
0010. In accordance with another aspect of the present 
invention there is provided a method of and products for 
diagnosing colon cancer metastases by determining the 
presence of RNA transcribed from the human colon specific 
gene of the present invention or DNA corresponding to Such 
RNA in a sample derived from a host. 
0011. In accordance with yet another aspect of the present 
invention, there is provided a method of and products for 
diagnosing colon cancer metastases by detecting an altered 
level of a polypeptide corresponding to the colon Specific 
gene of the present invention in a Sample derived from a 
host, whereby an elevated level of the polypeptide indicates 
a colon cancer diagnosis. 
0012. In accordance with another aspect of the present 
invention, there are provided isolated polynucleotides 
encoding a polypeptide of the present invention, including 
mRNAs, DNAS, cDNAs, genomic DNAS, as well as anti 
Sense analogs and biologically active and diagnostically or 
therapeutically useful fragments thereof. 

0013 In accordance with a further aspect of the present 
invention, there are provided novel polypeptide encoded by 
the polynucleotides, as well as biologically active and diag 
nostically or therapeutically useful fragments, analogs and 
derivatives thereof. 

0014. In accordance with yet a further aspect of the 
present invention, there is provided a proceSS for producing 
Such polypeptides by recombinant techniques comprising 
culturing recombinant prokaryotic and/or eukaryotic host 
cells, containing a polynucleotide of the present invention, 
under conditions promoting expression of Said proteins and 
Subsequent recovery of Said proteins. 
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0.015. In accordance with yet a further aspect of the 
present invention, there are provided antibodies Specific to 
Such polypeptides. 
0016. In accordance with another aspect of the present 
invention, there are provided processes for using the 
polypeptides of the present invention to treat colon cancer 
and for using the polypeptide to Screen for compounds 
which interact with the polypeptides, for example, com 
pounds which inhibit or activate the receptor for the 
polypeptide of the present invention. 
0.017. In accordance with yet another aspect of the 
present invention, there is provided a process to Screen for 
compounds which interact with the polypeptides, for 
example, compounds which inhibit or activate the polypep 
tides of the present invention. 
0.018. In accordance with yet a further aspect of the 
present invention, there are provided processes for utilizing 
Such polypeptides, or polynucleotides encoding Such 
polypeptides, for in Vitro purposes related to Scientific 
research, synthesis of DNA and manufacture of DNA vec 
torS. 

0019. These and other aspects of the present invention 
should be apparent to those skilled in the art from the 
teachings herein. 
0020. The following drawings are illustrative of embodi 
ments of the invention and are not meant to limit the Scope 
of the invention as encompassed by the claims. 
0021 FIG. 1 shows the cDNA sequence and the corre 
sponding deduced amino acid Sequence for the human colon 
Specific gene disclosed in this application. The Standard 
one-letter abbreviations for amino acids are used. 

0022. The term “colon specific gene” means that such 
gene is primarily expressed in tissues derived from the 
colon, and Such gene may be-expressed in cells derived from 
tissues other than from the colon. However, the expression 
of Such gene is significantly higher in tissues derived from 
the colon than from non-colon tissues. 

0023. In accordance with an aspect of the present inven 
tion, there are provided isolated nucleic acids (polynucle 
otides) which encode for the mature polypeptide having the 
deduced amino acid sequence of FIG. 1. (SEQ ID NO: 2) or 
for the mature polypeptide encoded by the cDNA of the 
clone(s) deposited as ATCC Deposit No. 97129 on Apr. 28, 
1995. 

0024. A polynucleotide encoding the colon specific gene 
of the present invention was isolated from a human colon 
cancer cDNA library. The polynucleotide contains an open 
reading frame encoding a protein of 158 amino acid resi 
dues. The polypeptide exhibits structural homology to a 
galactose Specific lectin from a diamondback rattlesnake 
with 36% identity and 54% similarity over a 125 amino acid 
stretch and 30% identity and 52% similarity to a human 
pancreatic Stone protein precursor. 

0.025 The polynucleotides of the present invention may 
be in the form of RNA or in the form of DNA, which DNA 
includes cDNA, genomic DNA, and synthetic DNA. The 
DNA may be double-stranded or single-stranded, and if 
Single Stranded may be the coding Strand or non-coding 
(anti-Sense) Strand. The coding sequence which encodes the 
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mature polypeptides may be identical to the coding Sequence 
shown in FIGS. 1 (SEQ ID NO: 1) or that of the deposited 
clone(s) or may be a different coding Sequence which coding 
Sequence, as a result of the redundancy or degeneracy of the 
genetic code, encodes the same mature polypeptides as the 
DNA of FIG. 1 (SEQ ID NO: 1) or the deposited cDNA. 
0026. The polynucleotides which encode for the mature 
polypeptide of FIG. 1 (SEQ ID NO: 2) or for the mature 
polypeptide encoded by the deposited cDNA may include: 
only the coding Sequence for the mature polypeptide; the 
coding Sequence for the mature polypeptide and additional 
coding Sequence Such as a leader or Secretory Sequence or a 
proprotein Sequence; the coding Sequence for the mature 
polypeptide (and optionally additional coding sequence) and 
non-coding Sequence, Such as introns or non-coding 
Sequence 5' and/or 3' of the coding Sequence for the mature 
polypeptides. 

0027 Thus, the term “polynucleotide encoding a 
polypeptide' encompasses a polynucleotide which includes 
only coding Sequence for the polypeptide as well as a 
polynucleotide which includes additional coding and/or 
non-coding Sequence. 

0028. The present invention further relates to variants of 
the hereinabove described polynucleotides which encode for 
fragments, analogs and derivatives of the polypeptide hav 
ing the deduced amino acid sequence of FIG. 1 (SEQ ID 
NO: 2) or the polypeptide encoded by the cDNA of the 
deposited clone(s). The variants of the polynucleotides may 
be a naturally occurring allelic variant of the polynucleotides 
or a non-naturally occurring variant of the polynucleotides. 

0029. Thus, the present invention includes polynucle 
otides encoding the same mature polypeptide as shown in 
FIGS. 1 (SEQ ID NO: 2) or the same mature polypeptide 
encoded by the cDNA of the deposited clone(s) as well as 
variants of Such polynucleotides which variants encode for 
a fragment, derivative or analog of the polypeptide of FIG. 
1 (SEQ ID NO: 2) or the polypeptide encoded by the cDNA 
of the deposited clone(s). Such nucleotide variants include 
deletion variants, Substitution variants and addition or inser 
tion variants. 

0030. As hereinabove indicated, the polynucleotides may 
have a coding Sequence which is a naturally occurring allelic 
variant of the coding sequence shown in FIG. 1 (SEQ ID 
NO: 1) or of the coding sequence of the deposited clone(s). 
AS known in the art, an allelic variant is an alternate form of 
a polynucleotide Sequence which may have a Substitution, 
deletion or addition of one or more nucleotides, which does 
not Substantially alter the function of the encoded polypep 
tide. 

0031. The present invention also includes polynucle 
otides, wherein the coding Sequence for the mature polypep 
tides may be fused in the same reading frame to a poly 
nucleotide Sequence which aids in expression and Secretion 
of a polypeptide from a host cell, for example, a leader 
Sequence which functions as a Secretory Sequence for con 
trolling transport of a polypeptide from the cell. The 
polypeptide having a leader Sequence is a preprotein and 
may have the leader Sequence cleaved by the host cell to 
form the mature form of the polypeptide. The polynucle 
otides may also encode for a proprotein which is the mature 
protein plus additional 5' amino acid residues. A mature 
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protein having a prosequence is a proprotein and is an 
inactive form of the protein. Once the prosequence is 
cleaved an active mature protein remains. Thus, for 
example, the polynucleotides of the present invention may 
encode for a mature protein, or for a protein having a 
prosequence or for a protein having both a proSequence and 
a presequence (leader Sequence). 
0.032 The polynucleotides of the present invention may 
also have the coding Sequence fused in frame to a marker 
Sequence which allows for purification of the polypeptide of 
the present invention. The marker Sequence may be a 
hexa-histidine tag Supplied by a pCE-9 vector to provide for 
purification of the mature polypeptide fused to the marker in 
the case of a bacterial host, or, for example, the marker 
Sequence may be a hemagglutinin (HA) tag when a mam 
malian host, e.g. COS-7 cells, is used. The HA tag corre 
sponds to an epitope derived from the influenza hemagglu 
tinin protein (Wilson, I., et al., Cell, 37:767 (1984)). 
0033. The term “gene” means the segment of DNA 
involved in producing a polypeptide chain; it includes 
regions preceding and following the coding region (leader 
and trailer) as well as intervening sequences (introns) 
between individual coding segments (exons). 
0034) Fragments of the full length colon specific gene 
may be used-as a hybridization probe for a cDNA library 
to isolate the full length gene and to isolate other genes 
which have a high Sequence Similarity to the gene or Similar 
biological activity. Probes of this type preferably have at 
least 30 bases and may contain, for example, 50 or more 
bases. The probe may also be used to identify a cDNA clone 
corresponding to a full length transcript and a genomic clone 
or clones that contain the complete colon Specific gene 
including regulatory and promotor regions, exons, and 
introns. An example of a Screen comprises isolating the 
coding region of the gene by using the known DNA 
Sequence to Synthesize an oligonucleotide probe. Labeled 
oligonucleotides having a Sequence complementary to that 
of the gene of the present invention are used to Screen a 
library of human cINA, genomic DNA or mRNA to deter 
mine which members of the library the probe hybridizes to. 
0035. The present invention further relates to polynucle 
otides which hybridize to the hereinabove-described 
sequences if there is At least 70%, preferably at least 90%, 
and more preferably at least 95% identity between the 
Sequences. The present invention particularly relates to 
polynucleotides which hybridize under Stringent conditions 
to the hereinabove-described polynucleotides. As herein 
used, the term “stringent conditions' means hybridization 
will occur only if there is at least 95% and preferably at least 
97% identity between the sequences. The polynucleotides 
which hybridize to the hereinabove described polynucle 
otides in a preferred embodiment encode polypeptides 
which either retain Substantially the same biological func 
tion or activity as the mature polypeptide encoded by the 
cDNAs of FIG. 1 (SEQ ID NO: 1) or the deposited 
cDNA(s). 
0.036 Alternatively, the polynucleotide may have at least 
20 bases, preferably 30 bases, and more preferably at least 
50 bases which hybridize to a polynucleotide of the present 
invention and which has an identity thereto, as hereinabove 
described, and which may or may not retain activity. For 
example, Such polynucleotides may be employed as probes 
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for the polynucleotide of FIG. 1 (SEQ ID NO: 1), for 
example, for recovery of the polynucleotide or as a diag 
nostic probe or as a PCR primer. 
0037 Thus, the present invention is directed to poly 
nucleotides having at least a 70% identity, preferably at least 
90% and more preferably at least a 95% identity to a 
polynucleotide which encodes the polypeptide of FIG. 1 
(SEQ ID NO: 2) as well as fragments thereof, which 
fragments have at least 30 bases and preferably at least 50 
bases and to polypeptides encoded by Such polynucleotides. 

0038. The deposit(s) referred to herein will be maintained 
under the terms of the Budapest Treaty on the International 
Recognition of the Deposit of Micro-organisms for purposes 
of Patent Procedure. These deposits are provided merely as 
convenience to those of skill in the art and are not an 
admission that a deposit is required under 35 U.S.C. S 112. 
The Sequence of the polynucleotides contained in the depos 
ited materials, as well as the amino acid Sequence of the 
polypeptides encoded thereby, are incorporated herein by 
reference and are controlling in the event of any conflict with 
any description of Sequences herein. A license may be 
required to make, use or Sell the deposited materials, and no 
Such license is hereby granted. 

0039. In accordance with another aspect of the present 
invention there are provided polynucleotides which are 
preferably at least 10 base pairs in length and which hybrid 
ize to and are at least 70% identical to RNA (or correspond 
ing DNA) transcribed from a human gene which has a 
coding sequence which is at least 90% identical to coding 
sequence of the DNA sequence of FIG. 1 (SEQ ID NO: 1). 
0040 Thus, the polynucleotide sequences which hybrid 
ize as described above may be used to hybridize to and 
detect the expression of the human gene to which they 
correspond for use in diagnostic assays as hereinafter 
described. 

0041. In accordance with still another aspect of the 
present invention there are provided diagnostic assays for 
detecting micrometastases of colon cancer in a host. While 
applicant does not wish to limit the reasoning of the present 
invention to any Specific Scientific theory, it is believed that 
the presence of active transcription of a colon Specific gene 
of the present invention in cells of the host, other than those 
derived from the colon, is indicative of colon cancer 
metastases. This is true because, while the colon Specific 
gene are found in all cells of the body, their transcription to 
mRNA, cDNA and expression products is primarily limited 
to the colon in non-diseased individuals. However, if colon 
cancer is present, colon cancer cells migrate from the cancer 
to other cells, Such that these other cells are now actively 
transcribing and expressing a colon Specific gene at a greater 
level than is normally found in non-diseased individuals, 
i.e., transcription is higher than found in non-colon tissues in 
healthy individuals. It is the detection of this enhanced 
transcription or enhanced protein expression in cells, other 
than those derived from the colon, which is indicative of 
metastases of colon cancer. 

0042. In one example of such a diagnostic assay, an RNA 
Sequence in a Sample derived from a tissue other than the 
colon is detected by hybridization to a probe. The sample 
contains a nucleic acid or a mixture of nucleic acids, at least 
one of which is Suspected of containing RNA (or corre 
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sponding cDNA) transcribed from a human colon specific 
gene of the present invention. Thus, for example, in a form 
of an assay for determining the presence of a Specific RNA 
in cells, initially RNA is isolated from the cells. 
0.043 A sample may be obtained from cells derived from 
tissue other than from the colon including but not limited to 
blood, urine, Saliva, tissue biopsy and autopsy material. The 
use of Such methods for detecting enhanced transcription to 
mRNA from a human colon Specific gene of the present 
invention or fragment thereof in a Sample obtained from 
cells derived from other than the colon is well within the 
Scope of those skilled in the art from the teachings herein. 
0044) The isolation of mRNA comprises isolating total 
cellular RNA by disrupting a cell and performing differential 
centrifugation. Once the total RNA is isolated, mRNA is 
isolated by making use of the adenine nucleotide residues 
known to those skilled in the art as a poly(A)tail found on 
virtually every eukaryotic mRNA molecule at the 3' end 
thereof. Oligonucleotides composed of only deoxythymi 
dine oligo(dT) are linked to cellulose and the oligo(dT)- 
cellulose packed into Small columns. When a preparation of 
total cellular RNA is passed through Such a column, the 
mRNA molecules bind to the oligo(dT) by the poly(A)tails 
while the rest of the RNA flows through the column. The 
bound mRNAS are then eluted from the column and col 
lected. 

0.045 One example of detecting isolated mRNA tran 
Scribed from a colon Specific gene of the present invention 
or a fragment thereof which encodes for a polypeptide of the 
present invention, comprises Screening the collected 
mRNAs with specific oligonucleotide probes which have 
been custom designed to hybridize to the mRNA to be 
detected. The oligonucleotide probe comprises a polynucle 
otide Sequence which hybridizes to at least a portion of the 
mRNA (or cDNA produced from such RNA) transcribed 
from one or more of the colon Specific gene of the present 
invention or fragment thereof. The polynucleotide 
sequences are at least 70% identical to and hybridize to 
mRNA (or cDNA produced from such RNA) transcribed 
from a human colon Specific gene of the present invention 
having exons which includes DNA having at least 90%, 
preferably at least 95% identity and most preferably at least 
97% identity to the DNA sequence of FIG. 1 (SEQID NO: 
1). 
0046. It is also appreciated that such probes can be and 
are preferably labeled with an analytically detectable reagent 
to facilitate identification of the probe. Useful reagents 
include but are not limited to radioactivity, fluorescent dyes 
or enzymes capable of catalyzing the formation of a detect 
able product. 
0047. An example of detecting a polynucleotide comple 
mentary to the mRNA sequence (cDNA) utilizes the poly 
merase chain reaction (PCR) in conjunction with reverse 
transcriptase. PCR is a very powerful method for the specific 
amplification of DNA or RNA stretches (Saiki et al., Nature, 
234.163-166 (1986)). One application of this technology is 
in nucleic acid probe technology to bring up nucleic acid 
Sequences present in low copy numbers to a detectable level. 
Numerous diagnostic and Scientific applications of this 
method have been described by H. A. Erlich (ed.) in PCR 
Technology-Principles and Applications for DNA Ampli 
fication, Stockton Press, USA, 1989, and by M. A. Inis (ed.) 
in PCR Protocols, Academic Press, San Diego, USA, 1990. 
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0048 RT-PCR is a combination of PCR with the reverse 
transcriptase enzyme. Reverse transcriptase is an enzyme 
which produces cDNA molecules from corresponding 
mRNA molecules. This is important since PCR amplifies 
nucleic acid molecules, particularly DNA, and this DNA 
may be produced from the mRNA isolated from a sample 
derived from the host. 

0049. A specific example of an RT-PCR diagnostic assay 
involves removing a Sample from a tissue of a host. Such a 
Sample will be from a tissue, other than the colon, for 
example, blood. Therefore, an example of Such a diagnostic 
assay comprises whole blood gradient isolation of nucleated 
cells, total RNA extraction, RT-PCR of total RNA and 
agarose gel electrophoresis of PCR products. The PCR 
products comprise cDNA complementary to RNA tran 
Scribed from the colon Specific gene of the present invention 
or fragments thereof. More particularly, a blood Sample is 
obtained and the whole blood is combined with an equal 
Volume of phosphate buffered Saline, centrifuged and the 
lymphocyte and granulocyte layer is carefully aspirated and 
rediluted in phosphate buffered Saline and centrifuged again. 
The Supernate is discarded and the pellet containing nucle 
ated cells is used for RNA extraction using the RNazole B 
method as described by the manufacturer (Tel-Test Inc., 
Friendswood, Tex.). 
0050. Oligonucleotide primers and probes are prepared 
with high Specificity to the DNA sequences of the present 
invention. The probes are at least 10 base pairs in length, 
preferably at least 30 base pairs in length and may be at least 
50 base pairs in length or more. The reverse transcriptase 
reaction and PCR amplification are performed Sequentially 
without interruption. Taq polymerase is used during PCR 
and the PCR products are concentrated and the entire Sample 
is run on a Tris-borate-EDTA agarose gel containing 
ethidium bromide. 

0051. In accordance with another aspect of the present 
invention, there is provided a method of diagnosing a 
disorder of the colon, for example colon cancer, by deter 
mining altered levels of the colon Specific polypeptides of 
the present invention in a biological Sample, derived from 
tissue other than from the colon. Elevated levels of the colon 
Specific polypeptides of the present invention, indicates 
active transcription and expression of the corresponding 
colon Specific gene product. ASSays used to detect levels of 
a colon Specific gene polypeptide in a Sample derived from 
a host are well-known to those skilled in the art and include 
radioimmunoassays, competitive-binding assays, Western 
blot analysis, ELISA assays and “sandwich' assays. A 
biological Sample may include, but is not limited to, tissue 
extracts, cell Samples or biological fluids, however, in accor 
dance with the present invention, a biological Sample spe 
cifically does not include tissue or cells of the colon. 

0.052 An ELISA assay (Coligan, et al., Current Protocols 
in Immunology, 1(2), Chapter 6, 1991) initially comprises 
preparing an antibody Specific to a colon Specific polypep 
tide of the present invention, preferably a monoclonal anti 
body. In addition, a reporter antibody is prepared against the 
monoclonal antibody. To the reporter antibody is attached a 
detectable reagent Such as radioactivity, fluorescence or, in 
this example, a horseradish peroxidase enzyme. A Sample is 
removed from a host and incubated on a Solid Support, e.g., 
a polystyrene dish, that binds the proteins in the Sample. Any 
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free protein binding sites on the dish are then covered by 
incubating with a non-Specific protein, Such as BSA. Next, 
the monoclonal antibody is incubated in the dish during 
which time the monoclonal antibodies attach to the colon 
Specific polypeptide attached to the polystyrene dish. All 
unbound monoclonal antibody is washed out with buffer. 
The reporter antibody linked to horseradish peroxidase is 
now placed in the dish resulting in binding of the reporter 
antibody to any monoclonal antibody bound to the colon 
Specific gene polypeptide. Unattached reporter antibody is 
then washed out. Peroxidase Substrates are then added to the 
dish and the amount of color developed in a given time 
period is a measurement of the amount of the colon Specific 
polypeptide present in a given volume of patient Sample 
when compared against a Standard curve. 
0.053 A competition assay may be employed where anti 
bodies specific to a colon Specific polypeptide are attached 
to a Solid Support. The colon Specific polypeptide is then 
labeled and the labeled polypeptide a Sample derived from 
the host are passed over the Solid Support and the amount of 
label detected, for example, by liquid Scintillation chroma 
tography, can be correlated to a quantity of the colon Specific 
polypeptide in the Sample. 
0054. A “sandwich' assay is similar to an ELISA assay. 
In a "sandwich' assay, colon Specific polypeptides are 
passed over a Solid Support and bind to antibody attached to 
the Solid Support. A Second antibody is then bound to the 
colon Specific polypeptide. A third antibody which is labeled 
and is specific to the Second antibody, is then passed over the 
solid support and binds to the second antibody and an 
amount can then be quantified. 
0055. In alternative methods, labeled antibodies to a 
colon Specific polypeptide are used. In a one-step assay, the 
target molecule, if it is present, is immobilized and incubated 
with a labeled antibody. The labeled antibody binds to the 
immobilized target molecule. After Washing to remove the 
unbound molecules, the Sample is assayed for the presence 
of the label. In a two-step assay, immobilized target mol 
ecule is incubated with an unlabeled antibody. The target 
molecule-labeled antibody complex, if present, is then 
bound to a second, labeled antibody that is specific for the 
unlabeled antibody. The Sample is washed and assayed for 
the presence of the label. 
0056. The choice of marker used to label the antibodies 
will vary depending upon the application. However, the 
choice of marker is readily determinable to one skilled in the 
art. These labeled antibodies may be used in immunoassays 
as well as in histological applications to detect the presence 
of the proteins. The labeled antibodies may be polyclonal or 
monoclonal. 

0057 The presence of active transcription, which is 
greater than that normally found, of the colon Specific gene 
in cells other than from the colon, by the presence of an 
altered level of mRNA, cDNA or expression products is an 
important indication of the presence of a colon cancer which 
has metastasized, Since colon cancer cells are migrating 
from the colon into the general circulation. Accordingly, this 
phenomenon may have important clinical implications since 
the method of treating a localized, as opposed to a metas 
tasized, tumor is entirely different. 
0.058. The assays described above may also be used to 
test whether bone marrow preserved before chemotherapy is 
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contaminated with micrometastases of a colon cancer cell. In 
the assay, blood cells from the bone marrow are isolated and 
treated as described above, this method allows one to 
determine whether preserved bone marrow is still suitable 
for transplantation after chemotherapy. 

0059 Antibodies specific to the colon specific polypep 
tide, for example monoclonal antibodies, may also be used 
to target colon cancer cells, for example, in a method of 
homing interaction agents which, when contacting colon 
cancer cells, destroy them. This is true Since the antibodies 
are specific for colon Specific polypeptides which are pri 
marily expressed in the colon, and a linking of the interac 
tion agent to the antibody would cause the interaction agent 
to be carried directly to the prostate. 

0060 Antibodies of this type may also be used to do in 
Vivo imaging, for example, by labeling the antibodies to 
facilitate Scanning of the pelvic area and the colon. One 
method for imaging comprises contacting any tumor cells of 
the colon to be imaged with an anti-colon Specific antibody 
labeled with a detectable marker. The method is performed 
under conditions such that the labeled antibody binds to any 
colon Specific polypeptides. In a specific example, the 
antibodies interact with the colon, for example, colon cancer 
cells, and fluoresce upon Such contact Such that imaging and 
visibility of the colon is enhanced to allow a determination 
of the diseased or non-diseased State of the colon. 

0061 The present invention further relates to a colon 
Specific gene polypeptide which has the deduced amino acid 
sequence of FIG. 1 (SEQ ID NO: 2) or which have the 
amino acid Sequences encoded by the deposited cDNA(s), as 
well as fragments, analogs and derivatives of Such polypep 
tide. 

0062) The terms “fragment,”“derivative” and “analog” 
when referring to the polypeptide of FIG. 1 (SEQ ID NO: 
2) or that encoded by the deposited cDNA(s), means a 
polypeptide which retains essentially the Same biological 
function or activity as Such polypeptide. Thus, an analog 
includes a proprotein which can be activated by cleavage of 
the proprotein portion to produce an active mature polypep 
tide. 

0063. The polypeptides of the present invention may be 
recombinant polypeptides, natural polypeptides or Synthetic 
polypeptides, preferably recombinant polypeptides. 

0064. The fragment, derivative or analog of the polypep 
tides of FIG. 1 (SEQ ID NO: 2) or that encoded by the 
deposited cDNA(s) may be (i) one in which one or more of 
the amino acid residues are Substituted with a conserved or 
non-conserved amino acid residue (preferably a conserved 
amino acid residue) and Such Substituted amino acid residue 
may or may not be one encoded by the genetic code, or (ii) 
one in which one or more of the amino acid residues 
includes a Substituent group, or (iii) one in which the 
polypeptide is fused with another compound, Such as a 
compound to increase the half-life of the polypeptide (for 
example, polyethylene glycol), or (iv) one in which the 
additional amino acids are fused to the polypeptide, Such as 
a leader or Secretory Sequence or a Sequence which is 
employed for purification of the mature polypeptide or a 
proprotein Sequence. Such fragments, derivatives and ana 
logs are deemed to be within the Scope of those skilled in the 
art from the teachings herein. 
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0065. The polypeptides and polynucleotides of the 
present invention are preferably provided in an isolated 
form, and preferably are purified to homogeneity. 
0.066 The term "isolated” means that the material is 
removed from its original environment (e.g., the natural 
environment if it is naturally occurring). For example, a 
naturally-occurring polynucleotide or polypeptide present in 
a living animal is not isolated, but the Same polynucleotide 
or polypeptide, Separated from Some or all of the coexisting 
materials in the natural System, is isolated. Such polynucle 
otides could be part of a vector and/or Such polynucleotides 
or polypeptides could be part of a composition, and still be 
isolated in that Such vector or composition is not part of its 
natural environment. 

0067. The polypeptides of the present invention include 
the polypeptide of FIG. 1 (SEQID NO: 2) (in particular the 
mature polypeptide) as well as polypeptides which have at 
least 70% similarity (preferably at least 70% identity) to the 
polypeptide of FIG. 1 (SEQID NO: 2) and more preferably 
at least 90% similarity (more preferably at least 90% iden 
tity) to the polypeptide of FIG. 1 (SEQ ID NO: 2) and still 
more preferably at least 95% similarity (still more preferably 
at least 90% identity) to the polypeptide of FIG. 1 (SEQ ID 
NO: 2) and also include portions of such polypeptides with 
Such portion of the polypeptide generally containing at least 
30 amino acids and more preferably at least 50 amino acids. 
0068. As known in the art “similarity” between two 
polypeptides is determined by comparing the amino acid 
Sequence and its conserved amino acid Substitutes of one 
polypeptide to the Sequence of a Second polypeptide. 
0069 Fragments or portions of the polypeptides of the 
present invention may be employed for producing the cor 
responding full-length polypeptide by peptide Synthesis, 
therefore, the fragments may be employed as intermediates 
for producing the full-length polypeptides. Fragments or 
portions of the polynucleotides of the present invention may 
be used to Synthesize full-length polynucleotides of the 
present invention. 
0070 The present invention also relates to vectors which 
include polynucleotides of the present invention, host cells 
which are genetically engineered with Vectors of the inven 
tion and the production of polypeptides of the invention by 
recombinant techniques. 
0071 Host cells are genetically engineered (transduced 
or transformed or transfected) with the vectors of this 
invention which may be, for example, a cloning vector or an 
expression vector. The vector may be, for example, in the 
form of a plasmid, a viral particle, a phage, etc. The 
engineered host cells can be cultured in conventional nutri 
ent media modified as appropriate for activating promoters, 
Selecting transformants or amplifying the colon Specific 
genes. The culture conditions, Such as temperature, pH and 
the like, are those previously used with the host cell Selected 
for expression, and will be apparent to those of ordinarily 
skill in the art. 

0.072 The polynucleotides of the present invention may 
be employed for producing polypeptides by recombinant 
techniques. Thus, for example, the polynucleotide may be 
included in any one of a variety of expression vectors for 
expressing a polypeptide. Such vectors include chromo 
Somal, nonchromosomal and Synthetic DNA sequences, e.g., 
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derivatives of SV40; bacterial plasmids; phage DNA; bacu 
lovirus; yeast plasmids, vectors derived from combinations 
of plasmids and phage DNA, Viral DNA Such as vaccinia, 
adenovirus, fowlpox virus, and pseudorabies. However, any 
other vector may be used as long as it is replicable and viable 
in the host. 

0073. The appropriate DNA sequence may be inserted 
into the vector by a variety of procedures. In general, the 
DNA sequence is inserted into an appropriate restriction 
endonuclease site(s) by procedures known in the art. Such 
procedures and others are deemed to be within the Scope of 
those skilled in the art. 

0074 The DNA sequence in the expression vector is 
operatively linked to an appropriate expression control 
Sequence(s) (promoter) to direct mRNA synthesis. AS rep 
resentative examples of Such promoters, there may be men 
tioned: LTR or SV40 promoter, the E. coli. lac or trip, the 
phage lambda P. promoter and other promoters known to 
control expression of gene in prokaryotic or eukaryotic cells 
or their viruses. The expression vector also contains a 
ribosome binding site for translation initiation and a tran 
Scription terminator. The vector may also include appropri 
ate Sequences for amplifying expression. 

0075. In addition, the expression vectors preferably con 
tain one or more Selectable marker gene to provide a 
phenotypic trait for Selection of transformed host cells Such 
as dihydrofolate reductase or neomycin resistance for 
eukaryotic cell culture, or Such as tetracycline or amplicillin 
resistance in E. coli. 

0076. The vector containing the appropriate DNA 
Sequence as hereinabove described, as well as an appropriate 
promoter or control Sequence, may be employed to trans 
form an appropriate host to permit the host to express the 
protein. 

0077. As representative examples of appropriate hosts, 
there may be mentioned: bacterial cells, Such as E. coli, 
Streptomyces, SalmOnella typhimurium, fungal cells, Such 
as yeast; insect cells Such as Drosophila S2 and Spodoptera 
Sf9; animal cells Such as CHO, COS or Bowes melanoma, 
adenoviruses, plant cells, etc. The Selection of an appropri 
ate host is deemed to be within the scope of those skilled in 
the art from the teachings herein. 
0078 More particularly, the present invention also 
includes recombinant constructs comprising one or more of 
the Sequences as broadly described above. The constructs 
comprise a vector, Such as a plasmid or viral vector, into 
which a sequence of the invention has been inserted, in a 
forward or reverse orientation. In a preferred aspect of this 
embodiment, the construct further compriseS regulatory 
Sequences, including, for example, a promoter, operably 
linked to the Sequence. Large numbers of Suitable vectors 
and promoters are known to those of Skill in the art, and are 
commercially available. The following vectors are provided 
by way of example. Bacterial: pCE70, pCE60, pGE-9 
(Qiagen), p3S, pID10, phagescript, psiX174, pblueScript SK, 
pBSKS, pNH8A, pNH16a, pNH18A, pNH46A (Stratagene); 
ptrc99a, pKK223-3, pKK233-3, plDR540, pRIT5 (Pharma 
cia). Eukaryotic: pWLNEO, pSV2CAT, p0G44, pXT1, pSG 
(Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 
However, any other plasmid or vector may be used as long 
as they are replicable and viable in the host. 
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0079 Promoter regions can be selected from any desired 
gene using CAT (chloramphenicol transferase) vectors or 
other vectors with Selectable markers. Two appropriate 
vectors are pKK232-8 and pCM7. Particular named bacte 
rial promoters include lacI, lacz, T3, T7, gpt, lambda PR PL 
and trp. Eukaryotic promoters include CMV immediate 
early, HSV thymidine kinase, early and late SV40, LTRs 
from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level 
of ordinary skill in the art. 
0080. In a further embodiment, the present invention 
relates to host cells containing the above-described con 
Structs. The host cell can be a higher eukaryotic cell, Such as 
a mammalian cell, or a lower eukaryotic cell, Such as a yeast 
cell, or the host cell can be a prokaryotic cell, Such as a 
bacterial cell. Introduction of the construct into the host cell 
can be effected by calcium phosphate transfection, DEAE 
Dextran mediated transfection, or electroporation (Davis, L., 
Dibner, M., Battey, I., Basic Methods in Molecular Biology, 
(1986)). 
0081. The constructs in host cells can be used in a 
conventional manner to produce the gene product encoded 
by the recombinant Sequence. Alternatively, the polypep 
tides of the invention can be synthetically produced by 
conventional peptide Synthesizers. 
0082 Proteins can be expressed in mammalian cells, 
yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation Systems can also be 
employed to produce Such proteins using RNAS derived 
from the DNA constructs of the present invention. Appro 
priate cloning and expression vectors for use with prokary 
otic and eukaryotic hosts are described by Sambrook, et al., 
Molecular Cloning: A Laboratory Manual, Second Edition, 
Cold Spring Harbor, N.Y., (1989), the disclosure of which is 
hereby incorporated by reference. 
0.083 Transcription of the DNA encoding the polypep 
tides of the present invention by higher eukaryotes is 
increased by inserting an enhancer Sequence into the vector. 
Enhancers are cis-acting elements of DNA, usually about 
from 10 to 300 bp that act on a promoter to increase its 
transcription. Examples including the SV40 enhancer on the 
late side of the replication origin bp 100 to 270, a cytome 
galovirus early promoter enhancer, the polyoma enhancer on 
the late Side of the replication origin and adenovirus enhanc 
CS. 

0084 Generally, recombinant expression vectors will 
include origins of replication and Selectable markers per 
mitting transformation of the host cell, e.g., the amplicillin 
resistance gene of E. coli and S. cerevisiae TRP1 gene, and 
a promoter derived from a highly-expressed gene to direct 
transcription of a downstream Structural Sequence. Such 
promoters can be derived from operons encoding glycolytic 
enzymes Such as 3-phosphoglycerate kinase (PGK), C.-fac 
tor, acid phosphatase, or heat shock proteins, among others. 
The heterologous Structural Sequence is assembled in appro 
priate phase with translation initiation and termination 
Sequences. Optionally, the heterologous Sequence can 
encode a fusion protein including an N-terminal identifica 
tion peptide imparting desired characteristics, e.g., Stabili 
Zation or Simplified purification of expressed recombinant 
product. 
0085 Useful expression vectors for bacterial use are 
constructed by inserting a structural DNA sequence encod 
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ing a desired protein together with Suitable translation 
initiation and termination Signals in operable reading phase 
with a functional promoter. The vector will comprise one or 
more phenotypic Selectable markers and an origin of repli 
cation to ensure maintenance of the vector and to, if desir 
able, provide amplification within the host. Suitable 
prokaryotic hosts for transformation include E. coli, Bacillus 
Subtilis, Salmonella typhimurium and various species within 
the genera Pseudomonas, Streptomyces, and Staphylococ 
cus, although others may also be employed as a matter of 
choice. 

0086 As a representative but nonlimiting example, use 
ful expression vectors for bacterial use can comprise a 
Selectable marker and bacterial origin of replication derived 
from commercially available plasmids comprising genetic 
elements of the well known cloning vector pBR322 (ATCC 
37017). Such commercial vectors include, for example, 
pKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) 
and GEM1 (Promega Biotec, Madison, Wis., USA). These 
pBR322 “backbone” sections are combined with an appro 
priate promoter and the Structural Sequence to be expressed. 
0087. Following transformation of a suitable host strain 
and growth of the host Strain to an appropriate cell density, 
the Selected promoter is induced by appropriate means (e.g., 
temperature shift or chemical induction) and cells are cul 
tured for an additional period. 
0088 Cells are typically harvested by centrifugation, 
disrupted by physical or chemical means, and the resulting 
crude extract retained for further purification. 
0089 Microbial cells employed in expression of proteins 
can be disrupted by any convenient method, including 
freeze-thaw cycling, Sonication, mechanical disruption, or 
use of cell lysing agents, Such methods are well know to 
those skilled in the art. 

0090. Various maumalian cell culture systems can also be 
employed to express recombinant protein. Examples of 
mammalian expression systems include the COS-7 lines of 
monkey kidney fibroblasts, described by Gluzman, Cell, 
23:175 (1981), and other cell lines capable of expressing a 
compatible vector, for example, the C127, 3T3, CHO, HeLa 
and BHK cell lines. Mammalian expression vectors will 
comprise an origin of replication, a Suitable promoter and 
enhancer, and also any necessary ribosome binding sites, 
polyadenylation site, Splice donor and acceptor Sites, tran 
Scriptional termination Sequences, and 5' flanking nontran 
scribed sequences. DNA sequences derived from the SV40 
Splice, and polyadenylation sites may be used to provide the 
required nontranscribed genetic elements. 
0091. The colon specific gene polypeptide can be recov 
ered and purified from recombinant cell cultures by methods 
including ammonium Sulfate or ethanol precipitation, acid 
extraction, anion or cation exchange chromatography, phos 
phocellulose chromatography, hydrophobic interaction 
chromatography, affinity chromatography, hydroxylapatite 
chromatography and lectin chromatography. Protein refold 
ing Steps can be used, as necessary, in completing configu 
ration of the mature protein. Finally, high performance 
liquid chromatography (HPLC) can be employed for final 
purification Steps. 
0092. The polynucleotides of the present invention may 
have the coding Sequence fused in frame to a marker 
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Sequence which allows for purification of the polypeptide of 
the present invention. An example of a marker Sequence is 
a hexa-histidine tag which may be Supplied-by a vector, 
preferably a pCE-9 vector, which provides for purification 
of the polypeptide fused-to the marker in the case of a 
bacterial host, or, for example, the marker Sequence may be 
a hemagglutinin (HA) tag when a mammalian host, e.g. 
COS-7 cells, is used. The HA tag corresponds to-an epitope 
derived from the influenza hemagglutinin protein (Wilson, 
I., et al., Cell, 37:767 (1984)). 
0093. The polypeptide of the present invention may be a 
naturally purified product, or a product of chemical Synthetic 
procedures, or produced by recombinant techniques from a 
prokaryotic or eukaryotic host (for example, by bacterial, 
yeast, higher plant, insect and mammalian cells in culture). 
Depending upon the host employed in a recombinant pro 
duction procedure, the polypeptide of the present invention 
may be glycosylated or may be non-glycosylated. Polypep 
tides of the invention may also include an initial methionine 
amino acid residue. 

0094. In accordance with another aspect of the present 
invention there are provided assays which may be used to 
Screen for therapeutics to inhibit the action of the colon 
Specific gene or colon Specific protein of the present inven 
tion. One assay takes advantage of the reductase function of 
these proteins. The present invention discloses methods for 
Selecting a therapeutic which forms a complex with colon 
Specific gene proteins with Sufficient affinity to prevent their 
biological action. The methods include various assays, 
including competitive assays where the proteins are immo 
bilized to a Support, and are contacted with a natural 
Substrate and a labeled therapeutic either Simultaneously or 
in either consecutive order, and determining whether the 
therapeutic effectively competes with the natural Substrate in 
a manner Sufficient to prevent binding of the protein to its 
Substrate. 

0.095. In another embodiment, the substrate is immobi 
lized to a Support, and is contacted with both a labeled colon 
Specific polypeptide and a therapeutic (or unlabeled proteins 
and a labeled therapeutic), and it is determined whether the 
amount of the colon Specific polypeptide bound to the 
Substrate is reduced in comparison to the assay without the 
therapeutic added. The colon Specific polypeptide may be 
labeled with antibodies. In another example of such a 
Screening assay, there is provided a mammalian cell or 
membrane preparation expressing a colon Specific polypep 
tide of the present invention incubated with elements which 
undergo simultaneous oxidation and reduction, for example 
hydrogen and oxygen which together form water, wherein 
the hydrogen could be labeled by radioactivity, e.g., tritium, 
in the presence of the compound to be Screened under 
conditions favoring the oxidation reduction reaction where 
hydrogen and oxygen form water. The ability of the com 
pound to block this interaction could then be measured. 

0096. This invention provides a method for identification 
of the receptors for the polypeptide of the present invention. 
The gene encoding the receptor can be identified by numer 
ous methods known to those of Skill in the art, for example, 
ligand panning and FACS Sorting (Coligan, et al., Current 
Protocols in Immun., 1(2), Chapter 5, (1991)). Preferably, 
expression cloning is employed wherein polyadenylated 
RNA is prepared from a cell responsive to the polypeptides, 
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and a cDNA library created from this RNA is divided into 
pools and used to transfect COS cells or other cells that are 
not responsive to the polypeptides. Transfected cells which 
are grown on glass slides are exposed to the labeled polypep 
tides. The polypeptides can be labeled by a variety of means 
including iodination or inclusion of a recognition Site for a 
Site-specific protein kinase. Following fixation and incuba 
tion, the Slides are Subjected to autoradiographic analysis. 
Positive pools are identified and Sub-pools are prepared and 
retransfected using an iterative Sub-pooling and rescreening 
process, eventually yielding a single clone(s) that encodes 
the putative receptor. 
0097 As an alternative approach for receptor identifica 
tion, the labeled polypeptides can be photoaffinity linked 
with cell membrane or extract preparations that express the 
receptor molecule. CroSS-linked material is resolved by 
PAGE analysis and exposed to X-ray film. The labeled 
complex containing the receptors of the polypeptides can be 
excised, resolved into peptide fragments, and Subjected to 
protein microSequencing. The amino acid Sequence obtained 
from microSequencing would be used to design a set of 
degenerate oligonucleotide probes to Screen a cDNA library 
to identify the genes encoding the putative receptorS. 
0098. Further, since the colon specific gene and gene 
product of the present invention is a growth regulator 
agonist and antagonists to the polypeptide could be deter 
mined by an assay comprising combining membrane prepa 
rations comprising the receptor for the polypeptide and a 
compound to be Screened and determining the generation of 
a Signal from the receptor. In the case of determining an 
antagonist, the polypeptide of the present invention is added 
to the assay and the ability of the compound to compete for 
receptor Sites, i.e., lack of generation of Signal from receptor, 
could then be determined. 

0099 Potential antagonists to a colon specific polypep 
tide include antibodies and anti-idiotypic antibodies as 
described above, or in Some cases, an oligonucleotide, 
which binds to the polypeptide. 
0100 Another potential antagonist is an antisense con 
Struct prepared using antisense technology, which is directed 
to a colon Specific polynucleotide to prevent transcription. 
AntiSense technology can be used to control gene expression 
through triple-helix formation or antisense DNA or RNA, 
both of which methods are based on binding of a polynucle 
otide to DNA or RNA. For example, the 5' coding portion of 
the polynucleotide Sequence, which encodes for the mature 
polypeptides of the present invention, is used to design an 
antisense RNA oligonucleotide of from about 10 to 40 base 
pairs in length. A DNA oligonucleotide is designed to be 
complementary to a region of the gene involved in tran 
Scription (triple helix -see Lee et al., Nucl. Acids Res., 
6:3073 (1979); Cooney et al, Science, 241:456 (1988); and 
Dervan et al., Science, 251: 1360 (1991)), thereby prevent 
ing transcription and the production of a colon Specific 
polynucleotide. The antisense RNA oligonucleotide hybrid 
izes to the mRNA in vivo and blocks translation of the 
mRNA molecule into the colon Specific gene polypeptide 
(antisense-Okano, J. Neurochem., 56.560 (1991); Oligode 
Oxynucleotides as AntiSense Inhibitors of Gene Expression, 
CRC Press, Boca Raton, Fla. (1988)). The oligonucleotides 
described above can also be delivered to cells Such that the 
antisense RNA or DNA may be expressed in vivo to inhibit 
production of the colon Specific polypeptides. 
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0101 Potential antagonists also include a small molecule 
which binds to and occupies the active site of the colon 
Specific polypeptide thereby making the active site inacces 
Sible to Substrate Such that normal biological activity is 
prevented. Examples of Small molecules include but are not 
limited to Small peptides or peptide-like molecules. 
0102) The antagonists may be employed to treat colon 
cancer, Since they interact with the function of colon Specific 
polypeptides in a manner Sufficient to inhibit natural func 
tion which is necessary for the viability of colon cancer 
cells. The antagonists may be employed in a composition 
with a pharmaceutically acceptable carrier, e.g., as herein 
after described. 

0103) The polypeptides and antagonists of the present 
invention may be employed in combination with a Suitable 
pharmaceutical carrier. Such compositions comprise a thera 
peutically effective amount of the polypeptide or antagonist, 
and a pharmaceutically acceptable carrier or excipient. Such 
a carrier includes but is not limited to Saline, buffered Saline, 
dextrose, water, glycerol, ethanol, and combinations thereof. 
The formulation should suit the mode of administration. 

0104. The invention also provides a pharmaceutical pack 
or kit comprising one or more containers filled with one or 
more of the ingredients of the pharmaceutical compositions 
of the invention. ASSociated with Such container(s) can be a 
notice in the form prescribed by a governmental agency 
regulating the manufacture, use or Sale of pharmaceuticals or 
biological products, which notice reflects approval by the 
agency of manufacture, use or sale for human administra 
tion. In addition, the pharmaceutical compositions may be 
employed in conjunction with other therapeutic compounds. 
0105 The pharmaceutical compositions may be admin 
istered in a convenient manner Such as by the oral, topical, 
intravenous, intraperitoneal, intramuscular, Subcutaneous, 
intranasal, intra-anal or intradermal routes. The pharmaceu 
tical compositions are administered in an amount which is 
effective for treating and/or prophylaxis of the Specific 
indication. In general, they are administered in an amount of 
at least about 10 ug/kg body weight and in most cases they 
will be administered in an amount not in excess of about 8 
mg/Kg body weight per day. In most cases, the dosage is 
from about 10 ug/kg to about 1 mg/kg body weight daily, 
taking into account the routes of administration, Symptoms, 
etc. 

0106 The colon specific gene polypeptides and antago 
nists and agonists which are polypeptides may also be 
employed in accordance with the present invention by 
expression of Such polypeptides in Vivo, which is often 
referred to as "gene therapy.” 
0107 Thus, for example, cells from a patient may be 
engineered with a polynucleotide (DNA or RNA) encoding 
a polypeptide eX Vivo, with the engineered cells then being 
provided to a patient to be treated with the polypeptide. Such 
methods are well-known in the art. For example, cells may 
be engineered by procedures known in the art by use of a 
retroviral particle containing RNA encoding a polypeptide 
of the present invention. 
0108 Similarly, cells may be engineered in vivo for 
expression of a polypeptide in Vivo by, for example, proce 
dures known in the art. AS known in the art, a producer cell 
for producing a retroviral particle containing RNA encoding 
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a polypeptide of the present invention may be administered 
to a patient for engineering cells in Vivo and expression of 
the polypeptide in vivo. These and other methods for admin 
istering a polypeptide of the present invention by Such 
method should be apparent to those skilled in the art from 
the teachings of the present invention. For example, the 
expression vehicle for engineering cells may be other than a 
retrovirus, for example, an adenovirus which may be used to 
engineer cells in Vivo after combination with a Suitable 
delivery vehicle. 

0109 Retroviruses from which the retroviral plasmid 
vectors hereinabove mentioned may be derived include, but 
are not limited to, Moloney Murine Leukemia Virus, spleen 
necrosis virus, retroviruses Such as Rous Sarcoma Virus, 
Harvey Sarcoma Virus, avian leukosis virus, gibbon ape 
leukemia virus, human immunodeficiency virus, adenovirus, 
Myeloproliferative Sarcoma Virus, and mammary tumor 
Virus. In one embodiment, the retroviral plasmid vector is 
derived from Moloney Murine Leukemia Virus. 

0110. The vector includes one or more promoters. Suit 
able promoters which may be employed include, but are not 
limited to, the retroviral LTR; the SV40 promoter; and the 
human cytomegalovirus (CMV) promoter described in 
Miller, et al., Biotechnicues, Vol. 7, No. 9, 980-990 (1989), 
or any other promoter (e.g., cellular promoters Such as 
eukaryotic cellular promoters including, but not limited to, 
the histone, pol III, and B-actin promoters). Other viral 
promoters which may be employed include, but are not 
limited to, adenovirus promoters, thymidine kinase (TK) 
promoters, and B19 parvovirus promoters. The selection of 
a Suitable promoter will be apparent to those skilled in the 
art from the teachings contained herein. 
0111. The nucleic acid sequence encoding the polypep 
tide of the present invention is under the control of a suitable 
promoter. Suitable promoters which may be employed 
include, but are not limited to, adenoviral promoters, Such as 
the adenoviral major late promoter, or hetorologous promot 
ers, Such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RSV) promoter; inducible pro 
moters, such as the MMT promoter, the metallothionein 
promoter, heat shock promoters, the albumin promoter; the 
ApoAI promoter; human globin promoters, viral thymidine 
kinase promoters, Such as the Herpes Simplex thymidine 
kinase promoter; retroviral LTRs (including the modified 
retroviral LTRs hereinabove described); the B-actin pro 
moter, and human growth hormone promoters. The pro 
moter also may be the native promoter which controls the 
gene encoding the polypeptides. 

0112 The retroviral plasmid vector is employed to trans 
duce packaging cell lines to form producer cell lines. 
Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA317, -2, 
p-AM, PA12, T19-14X, VT-19-17-H2, pCRE, pCRIP, 
GP+E-86, GP+enVAm12, and DAN cell lines as described 
in Miller, Human Gene Therapy, Vol. 1, pgs. 5-14 (1990), 
which is incorporated herein by reference in its entirety. The 
vector may transduce the packaging cells through any means 
known in the art. Such means include, but are not limited to, 
electroporation, the use of liposomes, and CaPO precipita 
tion. In one alternative, the retroviral plasmid vector may be 
encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 
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0113. The producer cell line generates infectious retrovi 
ral vector particles which include the nucleic acid 
Sequence(s) encoding the polypeptides. Such retroviral vec 
tor particles then may be employed, to transduce eukaryotic 
cells, either in Vitro or in Vivo. The transduced eukaryotic 
cells will express the nucleic acid sequence(s) encoding the 
polypeptide. Eukaryotic cells which may be transduced 
include, but are not limited to, embryonic Stem cells, embry 
onic carcinoma cells, as well as hematopoietic Stem cells, 
hepatocytes, fibroblasts, myoblasts, keratinocytes, endothe 
lial cells, and bronchial epithelial cells. 

0114. This invention is also related to the use of a colon 
Specific gene of the present invention as a diagnostic. For 
example, Some diseaseS result from inherited defective 
genes. The colon Specific gene of the present invention is 
overexpressed in colon cancer. A mutation in a colon Specific 
gene of the present invention at the DNA level may be 
detected by a variety of techniques. Nucleic acids used for 
diagnosis (genomic DNA, mRNA, etc.) may be obtained 
from a patient's cells, other than from the colon, Such as 
from blood, urine, Saliva, tissue biopsy and autopsy material. 
The genomic DNA may be used directly for detection or 
may be amplified enzymatically by using PCR (Saiki, et al., 
Nature, 324:163-166 (1986)) prior to analysis. RNA or 
cDNA may also be used for the same purpose. AS an 
example, PCR primers complementary to the nucleic acid of 
the instant invention can be used to identify and analyze 
mutations in a colon Specific polynucleotide of the present 
invention. For example, deletions and insertions can be 
detected by a change in size of the amplified product in 
comparison to the normal genotype. Point mutations can be 
identified by hybridizing amplified DNA to radiolabelled 
colon Specific RNA or, alternatively, radiolabelled antisense 
DNA sequences. 

0115) Another well-established method for screening for 
mutations in particular segments of DNA after PCR ampli 
fication is Single-Strand conformation polymorphism 
(SSCP) analysis. PCR products are prepared for SSCP by 
ten cycles of reamplification to incorporate 'P-dCTP, 
digested with an appropriate restriction enzyme to generate 
200-300 bp fragments, and denatured by heating to 85 C. 
for 5 min. and then plunged into ice. Electrophoresis is then 
carried out in a nondenaturing gel (5% glycerol, 5% acry 
lamide) (Glavac, D. and Dean, M., Human Mutation, 2:404 
414 (1993)). 
0116 Sequence differences between the reference gene 
and “mutants' may be revealed by the direct DNA sequenc 
ing method. In addition, cloned DNA segments may be used 
as probes to detect Specific DNA segments. The Sensitivity 
of this method is greatly enhanced when combined with 
PCR. For example, a Sequencing primer is used with double 
Stranded PCR product or a Single-Stranded template mol 
ecule generated by a modified PCR. The sequence determi 
nation is performed by conventional procedures with 
radiolabeled nucleotides or by automatic Sequencing proce 
dures with fluorescent-tags. 

0117 Genetic testing based on DNA sequence differ 
ences may be achieved by detection of alteration in electro 
phoretic mobility of DNA fragments and gels with or 
without denaturing agents. Small Sequence deletions and 
insertions can be visualized by high-resolution gel electro 
phoresis. DNA fragments of different Sequences may be 
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distinguished on denaturing formamide gradient gels in 
which the mobilities of different DNA fragments are 
retarded in the gel at different positions according to their 
Specific melting or partial melting temperatures (See, e.g., 
Myers, et al., Science, 230:1242 (1985)). In addition, 
Sequence alterations, in particular Small deletions, may be 
detected as changes in the migration pattern of DNA. 
0118 Sequence changes at Specific locations may also be 
revealed by nuclease protection assays, Such as Rnase and 
S1 protection or the chemical cleavage method (e.g., Cotton, 
et al., PNAS, USA, 85:4397–4401 (1985)). 
0119) Thus, the detection of the specific DNA sequence 
may be achieved by methods such as hybridization, RNase 
protection, chemical cleavage, direct DNA sequencing, or 
the use of restriction enzymes (e.g., Restriction Fragment 
Length Polymorphisms (RFLP)) and Southern blotting. 
0120) The sequences of the present invention are also 
valuable for chromosome identification. The Sequence is 
Specifically targeted to and can hybridize with a particular 
location on an individual human chromosome. Moreover, 
there is a current need for identifying particular Sites on the 
chromosome. Few chromosome marking reagents based on 
actual sequence data (repeat polymorphisms) are presently 
available for marking chromosomal location. The mapping 
of DNAS to chromosomes according to the present invention 
is an important first Step in correlating those Sequences with 
gene associated with disease. 
0121 Briefly, Sequences can be mapped to chromosomes 
by preparing PCR primers (preferably 15-25 bp) from the 
cDNA. Computer analysis of the 3' untranslated region is 
used to rapidly Select primers that do not span more than one 
exon in the genomic DNA, thus complicating the amplifi 
cation process. These primers are then used for PCR Screen 
ing of Somatic cell hybrids containing individual human 
chromosomes. Only those hybrids containing the human 
gene corresponding to the primer will yield an amplified 
fragment. 
0122) PCR mapping of Somatic cell hybrids is a rapid 
procedure for assigning a particular DNA to a particular 
chromosome. Using the present invention with the same 
oligonucleotide primers, Sublocalization can be achieved 
with panels of fragments from Specific chromosomes or 
pools of large genomic clones in an analogous manner. 
Other mapping Strategies that can Similarly be used to map 
to its chromosome include in Situ hybridization, prescreen 
ing with labeled flow-Sorted chromosomes and preselection 
by hybridization to construct chromosome specific-cINA 
libraries. 

0123 Fluorescence in situ hybridization. (FISH) of a 
cDNA clone to a metaphase chromosomal spread can be 
used to provide a precise chromosomal location in one Step. 
This technique can be used with cDNA as short as 50 or 60 
bases. For a review of this technique, See Verma et al., 
Human Chromosomes: a Manual of Basic Techniques, Per 
gamon Press, New York (1988). 
0.124. Once a sequence has been mapped to a precise 
chromosomal location, the physical position of the Sequence 
on the chromosome can be correlated with genetic map data. 
Such data are. found, for example, in V. McKusick, Men 
delian Inheritance in Man (available on line through Johns 
Hopkins University Welch Medical Library). The relation 
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ship between gene and diseases that have been mapped to 
the same chromosomal region are then identified through 
linkage analysis (coinheritance of physically adjacent 
genes). 
0.125 Next, it is necessary to determine the differences in 
the cDNA or genomic Sequence between affected and unaf 
fected individuals. If a mutation is observed in Some or all 
of the affected individuals bit not in any normal individuals, 
then the mutation is likely to be the causative agent of the 
disease. 

0.126 With current resolution of physical mapping and 
genetic mapping techniques, a cDNA precisely localized to 
a chromosomal region associated with the disease could be 
one of between 50 and 500 potential causative genes. (This 
assumes 1 megabase mapping resolution and one gene per 
20 kb). 
0127. The polypeptides, their fragments or other deriva 
tives, or analogs thereof, or cells expressing them can be 
used as an immunogen to produce antibodies thereto. These 
antibodies can be, for example, polyclonal or monoclonal 
antibodies. The present invention also includes chimeric, 
Single chain, and humanized antibodies, as well as Fab 
fragments, or the product of an Fab expression library. 
Various procedures known in the art may be used for the 
production of Such antibodies and fragments. 
0128 Antibodies generated against the polypeptides cor 
responding to a sequence of the present invention can be 
obtained by direct injection of the polypeptides into an 
animal or by administering the polypeptides to an animal, 
preferably a nonhuman. The antibody so obtained will then 
bind the polypeptides itself. In this manner, even a Sequence 
encoding only a fragment of the polypeptides can be used to 
generate antibodies binding the whole native polypeptides. 
Such antibodies can then be used to isolate the polypeptide 
from tissue expressing that polypeptide. 

0129. For preparation of monoclonal antibodies, any 
technique which provides antibodies produced by continu 
ous cell line cultures can be used. Examples include the 
hybridoma technique (Kohler and Milstein, 1975, Nature, 
256:495-497), the trioma technique, the human B-cell hybri 
doma technique (Kozbor et al., 1983, Immunology Today 
4:72), and the EBV-hybridoma technique to produce human 
monoclonal antibodies (Cole, et al., 1985, in Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 
77-96). 
0130 Techniques described for the production of single 
chain antibodies (U.S. Pat. No. 4.946,778) can be adapted to 
produce Single chain antibodies to immunogenic polypep 
tide products of this invention. Transgenic mice may also be 
used to generate antibodies. 
0131 The antibodies may also be employed to target 
colon cancer cells, for example, in a method of homing 
interaction agents which, when contacting colon cancer 
cells, destroy them. This is true Since the antibodies are 
Specific for the colon Specific polypeptides of the present 
invention. A linking of the interaction agent to the antibody 
would cause the interaction agent to be carried directly to the 
colon. 

0132) Antibodies of this type may also be used to do in 
Vivo imaging, for example, by labeling the antibodies to 
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facilitate Scanning of the pelvic area and the colon. One 
method for imaging comprises contacting any cancer cells of 
the colon to be imaged with an anti-colon Specific protein 
antibody labeled with a detectable marker. The method is 
performed under conditions such that the labeled antibody 
binds to the colon Specific polypeptides. In a specific 
example, the antibodies interact with the colon, for example, 
colon cancer cells, and fluoresce upon contact Such that 
imaging and Visibility of the colon are enhanced to allow a 
determination of the diseased or non-diseased State of the 
colon. 

0133. The present invention will be further described 
with reference to the following examples; however, it is to 
be understood that the present invention is not limited to 
Such examples. All parts or amounts, unless otherwise 
Specified, are by weight. 
0.134. In order to facilitate understanding of the following 
examples certain frequently occurring methods and/or terms 
will be described. 

0.135 “Plasmids” are designated by a lower case p pre 
ceded and/or followed by capital letters and/or numbers. The 
Starting plasmids herein are either commercially available, 
publicly available on an unrestricted basis, or can be con 
structed from available plasmids in accord with published 
procedures. In addition, equivalent plasmids to those 
described are known in the art and will be apparent to the 
ordinarily skilled artisan. 
0.136 “Digestion” of DNA refers to catalytic cleavage of 
the DNA with a restriction enzyme that acts only at certain 
Sequences in the DNA. The various restriction enzymes used 
herein are commercially available and their reaction condi 
tions, cofactors and other requirements were used as would 
be known to the ordinarily skilled artisan. For analytical 
purposes, typically 1 lug of plasmid or DNA fragment is used 
with about 2 units of enzyme in about 20 ul of buffer 
solution. For the purpose of isolating DNA fragments for 
plasmid construction, typically 5 to 50 tug of DNA are 
digested with 20 to 250 units of enzyme in a larger volume. 
Appropriate buffers and Substrate amounts for particular 
restriction enzymes are Specified by the manufacturer. Incu 
bation times of about 1 hour at 37 C. are ordinarily used, 
but may vary in accordance with the Supplier's instructions. 
After digestion the reaction is electrophoresed directly on a 
polyacrylamide gel to isolate the desired fragment. 
0.137 Size separation of the cleaved fragments is per 
formed using 8 percent polyacrylamide gel described by 
Goeddel, D. et al., Nucleic Acids Res., 8:4057 (1980). 
0.138 “Oligonucleotides” refers to either a single 
Stranded poly deoxynucleotide or two complementary 
polydeoxynucleotide Strands which may be chemically Syn 
thesized. Such synthetic oligonucleotides have no 5" phos 
phate and thus will not ligate to another oligonucleotide 
without adding a phosphate with an ATP in the presence of 
a kinase. A Synthetic oligonucleotide will legate to a frag 
ment that has not been dephosphorylated. 
0.139) “Ligation” refers to the process of forming phos 
phodiester bonds between two double stranded nucleic acid 
fragments (Maniatis, T, et al., Id., p. 146). Unless otherwise 
provided, ligation may be accomplished using known buff 
ers and conditions with 10 units of T4DNAligase (“ligase”) 
per 0.5ug of approximately equimolar amounts of the DNA 
fragments to be ligated. 
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0140. Unless otherwise stated,transformation was per 
formed as described in the method of Graham, F. and Van 
der Eb, A., Virology, 52:456-457 (1973). 

EXAMPLE 1. 

0141) Determination of Transcription of the Colon Spe 
cific Gene 

0142. To assess the presence or absence of active tran 
Scription of a colon Specific gene RNA, approximately 6 ml 
of venous blood is obtained with a standard venipuncture 
technique using heparinized tubes. Whole blood is mixed 
with an equal Volume of phosphate buffered Saline, which is 
then layered over 8 ml of Ficol (Pharmacia, Uppsala, 
Sweden) in a 15-ml polystyrene tube. The gradient is 
centrifuged at 1800xg for 20 min at 5 C. The lymphocyte 
and granulocyte layer (approximately 5 ml) is carefully 
aspirated and rediluted up to 50 ml with phosphate-buffered 
Saline in a 50-ml tube, which is centrifuged again at 1800xg 
for 20 min. at 5 C. The Supernatant is discarded and the 
pellet containing nucleated cells is used for RNA extraction 
using the RNazole B method as described by the manufac 
turer (Tel-Test Inc., Friendswood, Tex.). 
0143 To determine the quantity of mRNA from the gene 
of interest, a probe is designed with an identity to the mRNA 
Sequence transcribed from a human gene whose coding 
portion includes a DNA sequence of FIG. 1. This probe is 
mixed with the extracted RNA and the mixed DNA and RNA 
are precipitated with ethanol -70° C. for 15 minutes). The 
pellet is resuspended in hybridization buffer and dissolved. 
The tubes containing the mixture are incubated in a 72 C. 
water bath for 10-15 mins. to denature the DNA. The tubes 
are rapidly transferred to a water bath at the desired hybrid 
ization temperature. Hybridization temperature depends on 
the G+C content of the DNA. Hybridization is done for 3 
hrs. 0.3 ml of nuclease-S1 buffer is added and mixed well. 
50 ul of 4.0 M ammonium acetate and 0.1 M EDTA is added 
to Stop the reaction. The mixture is extracted with phenol/ 
chloroform and 20 tug of carrier tRNA is added and precipi 
tation is done with an equal Volume of isopropanol. The 
precipitate is dissolved in 40 ul of TE (pH 7.4) and run on 
an alkaline agarose gel. Following electrophoresis, the RNA 
is microSequenced to confirm the nucleotide Sequence. (See 
Favaloro, J. et al., Methods Enzymol., 65:718 (1980) for a 
more detailed review). 
0144. Two oligonucleotide primers are employed to 
amplify the sequence isolated by the above methods. The 5' 
primer is 20 nucleotides long and the 3' primer is a com 
plimentary sequence for the 3' end of the isolated mRNA. 
The primers are custom designed according to the isolated 
mRNA. The reverse transcriptase reaction and PCR ampli 
fication are performed Sequentially without interruption in a 
PerkinElmer 9600 PCR machine (Emeryville, Calif.). Four 
hundred ng total RNA in 20 til diethylpyrocarbonate-treated 
water are placed in a 65 C. water bath for 5 min. and then 
quickly chilled on ice immediately prior to the addition of 
PCR reagents. The 50- ul total PCR volume consisted of 2.5 
units Taq polymerase (Perkin-Elmer). 2 units avian myelo 
blastosis virus reverse transcriptase (Boehringer Mannheim, 
Indianapolis, Ind.); 200 uAM each of dCTP, dATP, dGTP 
and dTTP (Perkin Elmer); 18 pM each primer, 10 mM 
Tris-HCl; 50 mM KCl; and 2 mM MgCl (Perkin Elmer). 
PCR conditions are as follows: cycle 1 is 42 C. for 15 min 
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then 97° C. for 15s (1 cycle); cycle 2 is 95° C. for 1 min. 
60° C. for 1 min, and 72° C. for 30s (15 cycles); cycle 3 is 
95° C. for 1 min. 60° C. for 1 min., and 72 C. for 1 min. 
(10 cycles); cycle 4 is 95 C. for 1 min., 60° C. for 1 min., 
and 72°C. for 2 min. (8 cycles); cycle 5 is 72° C. for 15 min. 
(1 cycle); and the final cycle is a 4 C. hold until sample is 
taken out of the machine. The 50- ul PCR products are 
concentrated down to 10 ul with vacuum centrifugation, and 
a sample is then run on a thin 1.2% Tris-borate-EDTA 
agarose gel containing ethidium bromide. A band of 
expected Size would indicate that this gene is present in the 
tissue assayed. The amount of RNA in the pellet may be 
quantified in numerous ways, for example, it may be 
weighed. 

0145 Verification of the nucleotide sequence of the PCR 
products is done by microSequencing. The PCR product is 
purified with a Qiagen PCR Product Purification Kit 
(Qiagen, Chatsworth, Calif.) as described by the manufac 
turer. One tug of the PCR product undergoes PCR sequenc 
ing by using the Taq Dyedeoxy Terminator Cycle Sequenc 
ing kit in a Perkin-Elmer 9600 PCR machine as described by 
Applied BioSystems (Foster, Calif.). The Sequenced product 
is purified using Centri-Sep columns (Princeton Separations, 
Adelphia, N.J.) as described by the company. This product 
is then analyzed with an ABI model 373A DNA sequencing 
System (Applied BioSystems) integrated with a Macintosh 
IIci computer. 

EXAMPLE 2 

0146 Bacterial Expression and Purification of the Colon 
Specific Gene Protein and Use For Preparing a Monoclonal 
Antibody 
0147 The DNA sequence encoding a polypeptide of the 
present invention, ATCC #97129, is initially amplified using 
PCR oligonucleotide primers corresponding to the 5' 
Sequences of the processed protein (minus the Signal peptide 
Sequence) and the vector Sequences 3' to the gene. Addi 
tional nucleotides corresponding to the DNA sequence are 
added to the 5' and 3' sequences respectively. The 5' oligo 
nucleotide primer GCAGGATCCTGGCTTCCAGAAG 
CATG (BAMHI) (SEQID NO:3) may contain, for example, 
a restriction enzyme Site followed by nucleotides of coding 
Sequence Starting from the presumed terminal amino acid of 
the processed protein. The 3' sequence TACGGGTACCT 
TGCTCTATGGTCGGTAC (ASP718) (SEQ. ID NO: 4) 
may, for example, contain complementary Sequences to a 
restriction enzyme Site and also be followed by nucleotides 
of the nucleic acid Sequence encoding the protein of interest. 
The restriction enzyme sites correspond to the restriction 
enzyme Sites on a bacterial expression vector, for example, 
pOE-32 (Qiagen, Inc. Chatsworth, Calif.). PQE-32 encodes 
antibiotic. resistance (Amp'), a bacterial origin of replication 
(ori), an IPTG-regulatable promoter operator (P/O), a ribo 
Some binding site (RBS), a 6-His tag and restriction enzyme 
Sites. pCE-9 is then digested with the restriction enzymes 
corresponding to restriction enzyme Sites contained in he 
primer Sequences. The amplified Sequences are ligated into 
pOE-9 and inserted in frame with the Sequence encoding for 
the histidine tag and the RBS. The ligation mixture is then 
used to transform an E. coli Strain, for example, M15/rep 4 
(Qiagen) by the procedure described in Sambrook, J. et al., 
Molecular Cloning: A Laboratory Manual, Cold Spring 
Laboratory, Press, (1989). M15/rep4 contains multiple cop 
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ies of the plasmid pREP4, which expresses the lacI repressor 
and also confers kanamycin resistance (Kan'). Transfor 
mants are identified by their ability to grow on LB plates and 
ampicillin?kanamycin resistant colonies are Selected. Plas 
mid DNA is isolated and confirmed by restriction analysis. 
Clones containing the desired constructs are grown over 
night (O/N) in liquid culture in LB media supplemented with 
both Amp (100 ug/ml) and Kan (25 ug/ml). The O/N culture 
is used to inoculate a large culture at a ratio of 1:100 to 
1:250. The cells are grown to an optical density 600 
(O.D.') of between 0.4 and 0.6. IPTG (“Isopropyl-B-D- 
thiogalacto pyranoside') is then added to a final concentra 
tion of 1 mM. IPTG induces by inactivating the lacI repres 
Sor, clearing the P/O leading to increased gene expression. 
Cells are grown an extra 3 to 4 hours. Cells are then 
harvested by centrifugation. The cell pellet is solubilized in 
the chaotropic agent 6 Molar Guanidine HC1. After clarifi 
cation, Solubilized protein is purified from this Solution by 
chromatography on a Nickel-Chelate column under condi 
tions that allow for tight binding by proteins containing the 
6-His tag (Hochuli, E. et al., J. Chromatography 411:177 
184 (1984)). The protein is eluted from the column in 6 
molar guanidine HCl pH 5.0 and for the purpose of rena 
turation adjusted to 3 molar guanidine HCl, 100 mM sodium 
phosphate, 10 mmolar glutathione (reduced) and 2 mmolar 
glutathione (oxidized). After incubation in this Solution for 
12 hours the protein is dialyzed to 10 mmolar sodium 
phosphate. 
0.148. The protein purified in this manner may be used as 
an epitope to raise monoclonal antibodies specific to Such 
protein. The monoclonal antibodies generated against the 
polypeptide the isolated protein can be obtained by direct 
injection of the polypeptides into an animal or by adminis 
tering the polypeptides to an animal. The antibodies So 
obtained will then bind to the protein itself. Such antibodies 
can then be used to isolate the protein from tissue expressing 
that polypeptide by the use of an, for example, ELISA assay. 

EXAMPLE 3 

0149 Expression via Gene Therapy 
0150. Fibroblasts are obtained from a subject by skin 
biopsy. The resulting tissue is placed in tissue-culture 
medium and Separated into Small pieces. Small chunks of the 
tissue are placed on a Wet Surface of a tissue culture flask, 
approximately ten pieces are placed in each flask. The flask 
is turned upside down, closed tight and left at room tem 
perature over nights After 24 hours at room temperature, the 
flask is inverted and the chunks of tissue remain fixed to the 
bottom of the flask and fresh media (e.g., Ham's F12 media, 
with 10% FBS, penicillin and streptomycin, is added. This 
is then incubated at 37 C. for approximately one week. At 
this time, fresh media is added and Subsequently changed 
every Several days. After an additional two weeks in culture, 
a monolayer of fibroblasts emerge. The monolayer is 
trypsinized and Scaled into larger flaskS. 
0151 pMV-7 (Kirschmeier, P. T. et al, DNA, 7:219-25 
(1988) flanked by the -long terminal repeats of the Moloney 
murine sarcoma virus, is digested with EcoRI and HindIII 
and Subsequently treated with calf intestinal phosphatase. 
The linear vector is fractionated on agarose gel and purified, 
using glass beads. 
0152 The cDNA encoding a polypeptide of the present 
invention is amplified using PCR primers which correspond 
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to the 5' and 3' end sequences respectively. The 5' primer 
contains an EcoRI site and the 3' primer contains a HindIII 
Site. Equal quantities of the Moloney murine Sarcoma virus 
linear backbone and the EcoRI and HindIII fragment are 
added together, in the presence of T4 DNA ligase. The 
resulting mixture is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is 
used to transform bacteria HB101, which are then plated 
onto agar-containing kanamycin for the purpose of confirm 
ing that the vector had the gene of interest properly inserted. 
0153. The amphotropic pa317 or GP+am 12 packaging 
cells are grown in tissue culture to confluent density in 
Dulbecco's Modified Eagles Medium (DMEM) with 10% 
calf serum (CS), penicillin and streptomycin. The MSV 
vector containing the gene is then added to the media and the 
packaging cells are transduced with the vector. The pack 
aging cells now produce infectious viral particles containing 
the gene (the packaging cells are now referred to as producer 
cells). 
0154 Fresh media is added to the transduced producer 
cells, and Subsequently, the media is harvested from a 10 cm 
plate of confluent producer cells. The Spent media, contain 
ing the infectious viral particles, is filtered through a milli 
pore filter to remove detached producer cells and this media 
is then used to infect fibroblast cells. Media is removed from 
a Sub-confluent plate of fibroblasts and quickly replaced 
with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus 
is high, then virtually all fibroblasts will be infected and no 
Selection is required. If the titer is very low, then it is 
necessary to use a retroviral vector that has a Selectable 
marker, Such as neo or his. 

O155 The engineered fibroblasts are then injected into 
the host, either alone or after having been grown to conflu 
ence on cytodex 3 microcarrier beads. The fibroblasts now 
produce the protein product. 

EXAMPLE 4 

0156 Cloning and Expression of Colon Specific Gene 
Polypeptide Using the Baculovirus Expression System 

O157 The DNA sequence encoding the full length pro 
tein, ATCC #97129, was amplified using PCR oligonucle 
otide primers corresponding to the 5' and 3'Sequences of the 
gene. 

0158. The 5' primer has the sequence 5' ATCGGGATC 
CGCCATCATGGCTTCCAGAAGCATGCG (SEQ ID NO: 
5) and contains a BamHI restriction enzyme site (in bold) 
followed by 6 nucleotides resembling an efficient signal for 
the initiation of translation in eukaryotic cells (Kozak, M., J. 
Mol. Biol., 196:947-950 (1987) which was just behind the 
first 20 nucleotides of the colon specific gene (the initiation 
codon for translation “ATG” was underlined). 
0159. The 3' primer has the sequence 5'TACGGGTAC 
CTTGCTC TATGGTCGGTAC 3' (SEQ ID NO: 6) and 
contains the cleavage Site for the restriction endonuclease 
Asp718 and 5 nucleotides complementary to the 3' non 
translated Sequence of the colon Specific gene. The amplified 
Sequences were isolated from a 1% agarose gel using a 
commercially available kit (“Geneclean.” BIO 101 Inc., La 
Jolla, Calif.). The fragment was then digested with the 
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endonucleases BamHI and Asp718 and then purified again 
on a 1% agarose gel. This fragment was designated F2. 
0160 The vector pA2 (modification of pVL941 vector, 
discussed below) was used for the expression of the colon 
Specific protein using the baculovirus expression System (for 
review see: Summers, M. D. and Smith, G. E. 1987, A 
manual of methods for baculovirus vectors and insect cell 
culture procedures, Texas Agricultural Experimental Station 
Bulletin NO: 1555). This expression vector contains the 
Strong polyhedrin promoter of the Autographa californica 
nuclear polyhedrosis virus (AcMNPV) followed by the 
recognition sites for the restriction endonucleases BamHI 
and Asp718. The polyadenylation site of the simian virus 
(SV)40 was used for efficient polyadenylation. For an easy 
Selection of recombinant viruses the beta-galactosidase gene 
from E. coli was inserted in the same orientation as the 
polyhedrin promoter followed by the polyadenylation signal 
of the polyhedrin gene. The polyhedrin Sequences were 
flanked at both sides by viral sequences for the cell-mediated 
homologous recombination of cotransfected wild-type viral 
DNA. Many other baculovirus vectors could be used in 
place of pRG1 Such as pac373, pVL941 and pacIM1 
(Luckow, V. A. and Summers, M.D., Virology, 170:31-39). 
0.161 The plasmid was digested with the restriction 
enzymes and then dephosphorylated using calf intestinal 
phosphatase by procedures known in the art. The DNA was 
then isolated from a 1% agarose gel using the commercially 
available kit (“Geneclean” BIO 101 Inc., La Jolla, Calif.). 
This vector DNA was designated V2. 
0162 Fragment F2 and the dephosphorylated plasmid V2 
were ligated with T4 DNA ligase. DH5C. cells were then 
transformed and bacteria identified that contained the plas 
mid (pBac-colon Specific polypepitcle) with the colon spe 
cific gene using the enzymes BamHI and Asp718. The 
sequence of the cloned fragment was confirmed by DNA 
Sequencing. 
0163 5 ug of the plasmid pBac-colon specific gene was 
cotransfected with 1.0 ug of a commercially available lin 
earized baculovirus (“BaculoGoldTM baculovirus DNA", 
Pharmingen, San Diego, Calif.) using the lipofection method 
(Felgner et al. Proc. Natl. Acad. Sci. USA, 84:7413-7417 
(1987)). 
0164. 1 lug of BaculoGoldTM virus DNA and 5 lug of the 
plasmid pBac-colon Specific gene were mixed in a sterile 
well of a microtiter plate -containing 50 ul of Serum free 
Grace's medium (Life Technologies Inc., Gaithersburg, 
Md.). Afterwards 10 ul Lipofectin plus 90 ul Grace's 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 6 

<210> SEQ ID NO 1 
<211& LENGTH: 1114 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&22O > FEATURE 
<221 NAME/KEY: CDS 
<222> LOCATION: (111) . . (587) 
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medium were added, mixed and incubated for 15 minutes at 
room temperature. Then the transfection mixture was added 
dropwise to the Sf9 insect cells (ATCC CRL 1711) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium 
without serum. The plate was rocked back and forth to mix 
the newly added solution. The plate was then incubated for 
27 hours at 27°C. After 5 hours the transfection solution was 
removed from the plate and 1 ml of Graces insect medium 
supplemented with 10% fetal calf serum was added. The 
plate was put back into an incubator and cultivation contin 
ued at 27 C. for four days. 
0.165. After four days the Supernatant was collected and 
a plaque assay performed Similar as described by SummerS 
and Smith (Supra). As a modification an agarose gel with 
“Blue Gal” (Life Technologies Inc., Gaithersburg) was used 
which allows an easy isolation of blue stained plaques. (A 
detailed description of a “placque assay” can also be found in 
the user's guide for insect cell culture and baculoVirology 
distributed by Life Technologies Inc., Gaithersburg, page 
9-10). 
0166 Four days after the serial dilution, the viruses were 
added to the cells and blue Stained plaques were picked with 
the tip of an Eppendorf pipette. The agar containing the 
recombinant viruses was then resuspended in an Eppendorf 
tube containing 200 ul of Grace's medium. The agar was 
removed by a brief centrifugation and the Supernatant con 
taining the recombinant baculovirus was used to infect Sf9 
cells seeded in 35 mm dishes. Four days later the Superna 
tants of these culture dishes were harvested and then Stored 
at 4 C. 

0.167 Sf9 cells were grown in Grace's medium supple 
mented with 10% heat-inactivated FBS. The cells were 
infected with the recombinant baculovirus V-colon specific 
gene at a multiplicity of infection (MOI) of 2. Six hours later 
the medium was removed and replaced with SF900 II 
medium minus methionine and cysteine (Life Technologies 
Inc., Gaithersburg). 42 hours later 5 uCi of S-methionine 
and 5 uCi S cysteine (Amersham) were added. The colon 
Specific protein was purified from infected cells 72 hours 
post infection by cell lysis in hypotonic phosphate buffer and 
further purified by ion exchange chromatography, Size 
exclusion chromatography, and reverse phase chromatogra 
phy. 
0168 Numerous modifications and variations of the 
present invention were possible in light of the above teach 
ings and, therefore, within the Scope of the appended claims, 
the invention may be practiced otherwise than as particularly 
described. 
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-continued 

<400 SEQUENCE: 1 

gcac gaggcc aaacagattit gcagatcaag gagaaccoag gagtttcaaa gaag.cgctag 60 

taaggtotct gagatccttg cactagotac atccticaggg taggaggaag atg gct 116 
Met Ala 
1 

to c aga agc at g c gg citg citc cta ttg citg agc tigc ctd gcc aaa aca 164 
Ser Arg Ser Met Arg Lieu Lleu Lleu Lleu Lleu Ser Cys Lieu Ala Lys Thr 

5 10 15 

gga gtc ct g g gt gat atc atc at g aga ccc agc tigt gct cot gga togg 212 
Gly Val Lieu Gly Asp Ile Ile Met Arg Pro Ser Cys Ala Pro Gly Trp 

2O 25 30 

titt tac cac aag toc aat tdc tat ggit tac titc agg aag citg agg aac 260 
Phe Tyr His Lys Ser Asn. Cys Tyr Gly Tyr Phe Arg Lys Lieu Arg Asn 
35 40 45 50 

tgg tot gat gcc gag citc gag tot cag tot tac gga aac gga gcc cac 3O8 
Trp Ser Asp Ala Glu Lieu Glu Cys Glin Ser Tyr Gly Asn Gly Ala His 

55 60 65 

citg gCatct atc citg agt tta aag gala gC c agc acc ata gCa gag tac 356 
Leu Ala Ser Ile Leu Ser Lieu Lys Glu Ala Ser Thr Ile Ala Glu Tyr 

70 75 8O 

ata agt ggc tat cag aga agc cag cog at a togg att goc ct g cac gac 404 
Ile Ser Gly Tyr Glin Arg Ser Glin Pro Ile Trp Ile Gly Lieu. His Asp 

85 90 95 

cca cag aag agg cag cag tog cag togg att gat ggg gcc atg tat citg 452 
Pro Gln Lys Arg Glin Gln Trp Glin Trp Ile Asp Gly Ala Met Tyr Lieu 

1OO 105 110 

tac aga. tcc togg tot go aag to c at g g gt ggg aac aag cac togt gct 5 OO 
Tyr Arg Ser Trp Ser Gly Lys Ser Met Gly Gly Asn Lys His Cys Ala 
115 120 125 130 

gag at g agc toc aat aac aac titt tta act togg agc agc aac gala to c 548 
Glu Met Ser Ser Asn Asn Asn Phe Leu Thir Trp Ser Ser Asn Glu Cys 

135 140 145 

aac aag cqc caa cac titc ctd toc aag tac cqa coa tag agcaagaatc 597 
Asn Lys Arg Glin His Phe Lieu. Cys Lys Tyr Arg Pro 

150 155 

aag attctg.c taactcctg.c acagoccc.gt cotctitcctt totgctagoc tdgctaaatc 657 

tgct catt at titcagagggg aaacctagoa aactalagagt gataagggcc citact acact 717 

ggcttttitta ggcttagaga cagaaactitt agcattggcc cagtagtggc titctagotct 777 

aaatgtttgc ccc.gc.catcc ctittccacag tatccittctt coctoctocc citgtctotgg 837 

citgtc.tc.gag cagtctagaa gagtgcatct coagcctato aaa.cagotgg gttctttggcc 897 

ataagaagta aagatttgaa gacagaagga agaaacticag gagtaagctt citaga.ccc.ct 95.7 

tdagcttcta caccottctg. cccitctotcc attgcctg.ca coccacccoa gccactcaac 101.7 

to citgcttgt tttitcc tittg gccataggaa gqtttaccag tagaatcctt gctaggttga 1077 

tgttgggcc at acattcctitt aataaaccat tigtgtac 1114 

<210> SEQ ID NO 2 
&2 11s LENGTH 158 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 2 

Met Ala Ser Arg Ser Met Arg Lieu Lleu Lleu Lleu Lleu Ser Cys Lieu Ala 
1 5 10 15 
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Lys Thr Gly Val Lieu Gly Asp Ile Ile Met Arg Pro Ser Cys Ala Pro 
2O 25 30 

Gly Trp Phe Tyr His Lys Ser Asn. Cys Tyr Gly Tyr Phe Arg Lys Lieu 
35 40 45 

Arg Asn Trp Ser Asp Ala Glu Lieu Glu Cys Glin Ser Tyr Gly Asn Gly 
50 55 60 

Ala His Leu Ala Ser Ile Leu Ser Lieu Lys Glu Ala Ser Thr Ile Ala 
65 70 75 8O 

Glu Tyr Ile Ser Gly Tyr Glin Arg Ser Glin Pro Ile Trp Ile Gly Leu 
85 90 95 

His Asp Pro Glin Lys Arg Glin Glin Trp Gln Trp Ile Asp Gly Ala Met 
100 105 110 

Tyr Lieu. Tyr Arg Ser Trp Ser Gly Lys Ser Met Gly Gly Asn Lys His 
115 120 125 

Cys Ala Glu Met Ser Ser Asn Asn Asn Phe Leu Thir Trp Ser Ser Asn 
130 135 1 4 0 

Glu Cys Asn Lys Arg Gln His Phe Lieu. Cys Lys Tyr Arg Pro 
145 15 O 155 

<210> SEQ ID NO 3 
&2 11s LENGTH 26 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Contains a BamHI restriction enzyme site. 

<400 SEQUENCE: 3 

gcaggatcct ggctitccaga agcatg 26 

<210> SEQ ID NO 4 
&2 11s LENGTH 2.8 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Contains complementary sequences to an Asp718 

restriction enzyme site. 

<400 SEQUENCE: 4 

tacgggtacc ttgctotato gtcggtac 28 

<210 SEQ ID NO 5 
&2 11s LENGTH 36 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Contains a BamHI restriction enzyme site 
followed by 6 nucleotides resembling an efficient signal for the 
initiation of translation in eukaryotic cells. 

<400 SEQUENCE: 5 

atcgggat.cc gcc atcatgg citt.ccagaag catgcg 36 

<210> SEQ ID NO 6 
&2 11s LENGTH 2.8 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Contains complementary sequences to an Asp718 

restriction enzyme site. 
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-continued 

<400 SEQUENCE: 6 

tacgggtacc ttgctotato gtcggtac 

What is claimed is: 
1. An isolated polynucleotide comprising a member 

Selected from the group consisting of: 
(a) a polynucleotide encoding the polypeptide comprising 

amino acid 1 to amino acid 158 as set forth in SEQ ID 
NO: 2; 

(b) a polynucleotide which encodes a mature polypeptide 
encoded by the DNA contained in ATCC Deposit No. 
97129; 

(c) a polynucleotide capable of hybridizing to and which 
is at least 70% identical to the polynucleotide of (a) or 
(b); and 

(d) a polynucleotide fragment of the polynucleotide of (a), 
(b) or (c). 

2. The polynucleotide of claim 1 wherein the polynucle 
otide is DNA. 

3. The polynucleotide of claim 2 which encodes the 
polypeptide comprising amino acid 1 to 158 of SEQID NO: 
2. 

4. An isolated polynucleotide having at least 10 base pairs 
which hybridizes to and which has at least 70% identity to 
a member Selected from the group consisting of: 

(a) RNA-transcribed from a human gene, Said gene 
including DNA having at least a 90% identity to the 
DNA selected from the group consisting of SEQ ID 
NO: 1; and 

(b) DNA corresponding to the RNA of (a). 
5. A vector containing the DNA of claim 2. 
6. A host cell genetically engineered with the vector of 

claim 5. 
7. A process for producing a polypeptide comprising: 
expressing from the host cell of claim 6 the polypeptide 

encoded by said DNA. 
8. A process for producing cells capable of expressing a 

polypeptide comprising genetically engineering cells with 
the vector of claim 5. 

9. A polypeptide encoded by the polynucleotide of claim 
1 and comprising a member Selected from the group con 
sisting of (i) a polypeptide having the deduced amino acid 
Sequence of SEQ ID NO: 2 and fragments, analogs and 
derivatives thereof; atd (ii) a polypeptide encoded by the 
cDNA of ATCC Deposit No. 97129 and fragments, analogs 
and derivatives of Said polypeptide. 

10. An agonist for the polypeptide of claim 9. 
11. An antagonist against the polypeptide of claim 9. 

28 

12. A method for the treatment of a patient having need to 
inhibit a colon Specific gene protein comprising: 

administering to the patient a therapeutically effective 
amount of the antagonist of claim 11. 

13. The method of claim 12 wherein the antagonist is a 
polypeptide and the therapeutically effective amount of the 
antagonist is administered by providing to the patient DNA 
encoding Said polypeptide and expressing Said polypeptide 
in vivo. 

14. A method for the treatment of a patient having need of 
a colon Specific gene protein comprising: 

administering to the patient a therapeutically effective 
amount of the polypeptide of claim 9. 

15. The method of claim 14 wherein the therapeutically 
effective amount of the polypeptide is administered by 
providing to the patient DNA encoding Said polypeptide and 
expressing Said polypeptide in Vivo. 

16. A process of Screening compounds to identify antago 
nists to the polypeptide of claim 9, Said proceSS comprising: 

combining the polypeptide with elements which undergo 
Simultaneous oxidation and reduction in the presence of 
the compound to be Screened under conditions favor 
able to an oxidation reduction reaction; and 

determining the ability of the compound to inhibit the 
reaction. 

17. A process for diagnosing a disorder of the colon in a 
host comprising: 

determining transcription of a human gene in a Sample 
derived from non-colon tissue of a host, Said gene 
having a coding portion which includes DNA having at 
least 90% identity to DNA selected from the group 
consisting of the DNA of SEQ ID NO: 1, whereby said 
transcription indicates a disorder of the colon in-the 
host. 

18. The process of claim 17 wherein transcription is 
determined by detecting the presence of an altered level of 
RNA transcribed from said human gene. 

19. The process of claim 17 wherein transcription is 
determined by detecting the presence of an altered level of 
DNA complementary to the RNA transcribed from said 
human gene. 

20. The process of claim 17 wherein transcription is 
determined by detecting the presence of an altered level of 
an expression product of Said human gene. 

k k k k k 


