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(57) ABSTRACT 

The present invention features hurnan HX2004-6 polypep 
tide and nucleotide sequences encoding HX2004-6 polypep 
tides. In a particular aspect, the polynucleotide is the nucle 
otide sequence of SEQ ID NO: 1. In related aspects the 
invention features expression vectors and host cells com 
prising polynucleotides that encode a human HX2004-6 
polypeptide. The present invention also relates to antibodies 
that bind speci?cally to a human HX2004-6 polypeptide. 
Further provided are diagnostic and screening methods 
using HX2004-6 polynucleotides and antibodies speci?c for 
HX2004-6 polypeptides. 
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Figure 2A 

’ ATAGCACGACTGTGTATGCTCTGGAGGACTGAAAGGCTGTACAAGCCCTATGTATTTTTT 

TTCAAATATACATATGCATGGGTCTTGCTGCTGCCTCTTTTGCTGACTGTAATTGGACTT 
TGAAGCT'I'CGAAGTTATATCATAAAAATTTGTAACCTTTGTCTGAGAGAGAGCTCAGCTA 
AGCAATCACTTTCCACTTCTTTTCACAGGATAATATAAACGTTTTC'I‘TGAAAGCTTGTGA 
ACAGATTGGATTGAAAGAAGCCCAGCTTTTCCATCCTGGAGATCTACAGGATTTATCAAA 
TCGAGTCACTGTCAAGCAAGAAGAGACTGACAGGAGAGTGAAAAATGTTTTGATAACATT 

~ GTACTGGCTGGGAAGAAAAGCACAAAGCAACCCGTACTATAATGGTCCCCATCTTAATTT 

GAAAGCGTTTGAGAATCTTTTAGGACAAGCACTGACGAAGGCACTCGAAGACTCCAGCTT 
CCTGAAAAGAAGTGGCAGGGACAGTGGCTACGGTGACATCTGGTGTCCTGAACGTGGAGA 
ATTTCTTGCTCCTCCAAGGCACCATAAGAGAGAAGATTCCTTTGAAAGCTTGGACTCTTT 
GGGCTCGAGGTCATTGACAAGCTGCTCCTCTGATATCACGTTGAGAGGGGGGCGTGAAGG 

TTTTGAAAGTGACACAGATTCGGAATTTACATTCAAGECAGGATTATAATAAAGATGA 
TATGTCGTATCGAAGGATTTCGGCTGT'I‘GAGCCAAAGACTGCGTTAC'CC'I‘TCAATCGTTT 
TTTACCCAACAAAAGTAGACAGCCATCCTATGTACCAGCACCTCTGAGAAAGAAAAAGCC 
AGACAAACATGAGGATAACAGAAGAAGTTGGGCAAGCCCGGTTTATACAGAAGCAGATGG 
vAACATTTTCAAgAGTAAGTCCATGAG'I'GA'I‘GTCAGCGCAGAAGATGTTCAAAACTTGCG 
TCAGCTGCGTTACGAGGAGATGCAGAAAATAAAATCACAATTAAAAGAACAAGATCAGAA 
ATGGCAGGATGACCTTGCAAAATGGAAAGATCGTCGAAAAAGTTACACTTCAGATCTGCA 
GAAGAAAAAAGAAGAGAGAGAAGAAATTGAAAAGCAGGCACTTGAGAAGTCTAAGAGAAG 
CTC'I’AAGACG'I‘TTAAGGAAATGCTGCAGGACAGGGAATCCCAAAATCAAAAGTCTACAGT 

TCCGTCAAGAAGGAGAATGTATTCTTTTGATGATGTGCTGGAGGAAGGAAAGCGACCCCC 
TACAATGACTGTGTCAGAAGCAAGTTACCAGAGTGAGAGAGTAGAAGAGAAGGGAGCAAC 

TTATCCTTCAGAAATTCCCAAAGAAGATTCTACCACTTTTGCAAAAAGAGAGGACCGTGT 
AACAACTGAAATTCAGCTTCCTTCTCAAAGTCCTGTGGAAGAACAAAGCCCAGCCTCTTT ’ 

GTCTTCTC'I'GCGTTCACGGAGCACACAAATGGAATCAACTCGTGTTTCAGCTTCTCTCCC 
CAGAAG'I‘TACCGGAAAACTGATACAGTCAGGTTAACATCTGTGGTCACACCAAGACCCTT 

TGGCTC'I‘CAGACAAGGGGAATCTCATCACTCC-CCAGATCT'I'ACACGATGGATGATGCTTG 
GAAG'I‘ATAATGGAGATG'ITGAAGACATTAAGAGAACTCCAAACAATGTGGTCAGCACCCC 
TGCACCAAGCCCGGACG‘C'AAGCCAACTGGC'I‘TCAAGCTTATCIAGCCAGAAAGAGGTAGC 
AGCAACAGAAGAAGATGTGACAAGGCTGCCCTCTCCTACATCCCCCTTCTCATCTCTTTC 
CCAAGACCAGGCTGCCACTTC'I‘AAAGCCACATTGTCTTCCACATCTGGTCTTGATTTAAT 
GTCTGAATCTGGAGAAGGGGAAATCTCCCCACAAAGAGAAGTCTCAAGATCCCAGGATCA 
GTTCAGTGATATGAGAATCAGCATAAACCAGACGCCTGGGAAGAGTCTTGACTTTGGGTT 

TACAA'I‘AAAATGGGATATTCCTGGGATC'I‘TTCGTAGCATCAGTTGAAGCAGGTAGCCCAGC 
AGAATT'I‘TCTCAGCTACAAGTAGATGATGAAATTATTGCTATTAACAACACCAAGTTTTC 
ATATAACGATTCAAAAGAGTGGGAGGAAGCCATGGCTAAGGCTCAAGAAACTGGACACCT 
AGTGATGGATGTGAGGCGCTATGGAAAGGCTGGTTCACCTGAAACAAAGTGGATTGATGC 
AACTTCTGGAATTTACAACTCAGAAAAATCTTCAAATCTATCTGTAACAACTGATTTCTC 
CGAAAGCCTTCAGAGTTCTAATATTGAATCCAAAGAAATCAATGGAATTCATGATGAAAG 
CAATGCTTTTGAATCAAAAGCATCTGAATCCATTTCTTTGAAAAACTTAAAAAGGCGATC 

ACAATTTTTTGAACAAGGAAGCTCTGAT'I'CGGTGGTTCCTGATCTTCCAGTTCCAACCAT 
CAGTGCCCCGAGTCGCTGGGTGTGGGATCAAGAGGAGGAGCGGAAGCGGCAGGAGAGGTG 
GCAGAAGGAGCAGGACCGCCTACTGCAGGAAAAATATCAACGTGAGCAGGAGAAACTGAG 
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GGAAGAGTGGCAAAGGGCCAAACAGGAGGCAGAGAGAGAGAATTCCAAGTACTTGGATGA 
GGAACTGATGGTCCTAAGCTCAAACAGCATGTCTCTGACCACACGGGAGCCCTCTCTTGC 
CACCTGGGAAGCTACCTGGAGTGAAGGGTCCAAGTCTTCAGACAGAGAAGGAACCCGAGC 
AGGAGAAGAGGAGAGGAGACAGCCACAAGAGGAAGTTGTTCATGAGGACCAAGGAAAGAA . ‘ 

GCCGCAGGATCAGCTTGTTATTGAGAGAGAGAGGAAATGGGAGCAACAGCTTCAGGAAGA ’ 

GCAAGAGCAAAAGCGGCTTCAGGCTGAGGCTGAGGAGCAGAAGCGTCCTGCGGAGGAGCA 
GAAGCGCCAGGCAGAGATAGAGCGGGAAACATCAGTCAGAATATACCAGTACAGGAGGCC 
TGTTGATTCCTATGATATACCAAAGACAGAAGAAGCATCTTCAGGTTTTCTTCCTGGTGA 
CAGGAATAAATCCAGATCTACTACTGAACTGGATGATTACTCCACAAATAAAAATGGAAA 
CAATAAATATTTAGACCAAATTGGGAACACGACCTCTTCACAGAGGAGATCCAAGAAAGA 
ACAAGTACCATCAGGAGCAGAATTGGAGAGGCAACAAATCCTTCAGGAAATGAGGAAGAG 
AACACCCCTTCACAATGACAACAGCTGGATCCGACAGCGCAGTGCCAGTGTCAACAAAGA 

' GCCTGTTAGTCTTCCTGGGATCATGAGAAGAGGCGAATCTTTAGATAACCTGGACTCCCC 

CCGATCCAATTCTTGGAGACAGCCTCCTTGGCTCAATCAGCCCACAGGATTCTATGCTTC 
I TTCCTCTGTGCAAGACTTTAGTCGCCCACCACCTCAGCTGGTGTCCACATCAAACCGTGC 

CTACATGCGGAACCCCTCCTCCAGCGTGCCCCCACCTTCAGCTGGCTCCGTGAAGACCTC 
CACCACAGGTGTGGCCACCACACAGTCCCCCACCCCGAGAAGCCATTCCCCTTCAGCTTC 
ACAGTCAGGCTCTCAGCTGCGTAACAGGTCAGTCAGTGGGAAGCGCATATGCTCCTACTG 

CAATAACATTCTGGGCAAAGGAGCCvGCCATGATCATCGAGTCCCTGGGTCTTTGTTATCA 
TTTGCATTGTTTTAAGTGTGTTGCCTGTGAGTGTGACCTCGGAGGCTCTTCCTCAGGAGC 
TGAAGTCAGGAI CAGAAACCACCAACTGTACTGCAACGACTGCTATCTCAGATTCAAATC 
TGGACGGCCAACCGCCATGETGTAAGCCTCCATACGAAAGCACTGTTGCAGATAGAAG 
AAGAGGTGGTTGCTGCTCATGTAGATCTATAAATATGTGTTGTATGTCTTTTTTGCTTTT I 

TTTTTAAAAAAAAGAATAACTTTTTTTGCCTCTTTAGATTACATAGAAGCATTGTAGTCT 
TGGTAGAACCAGTATTTTTGTTGTTTATTTATAAGGTAATTGTGTGTGGGGAAAAGTGCA 
GTATTTACCTGTTGAATTCAGCATCTTGAGAGCACAAGGGAAAAAATAAGAACCTACGAA 
TATTTTTGAGGCAGATAATGATCTAGTTTGACTTTCTAGTTAGTGGTGTTTTGAAGAGGG 
TATTTTATTGTTTTTTAAAAAAAGGTTCTTAAACATTATTTGAAATAGTTAATATAAATA 
'CATAATTGCATTTGCTCTGTTTATTGTAATGTATTCTAAA'IITAATGCAGAACCATA'IGGA 
AAATTTCATTAAAATCTATCCCCAAATGTGCTTTCTGTATCCTTCCTTCTACCTATTATT 
’CTGATTTTTAAAAATGCAGTTAATGTACCATTTATTTGCTTGATGAAGGGAGCTCTATTT 
TCTTTACCAGAAATGTTGCTAAGTAATTCCCAATAGAAAGCTGCTTATTTTCATTAATGA 
AAAATAACCATGGTTTGTATACTAGAAGTCTTCTTCAGAAACTGGTGAGCCTTTCTGTTC 

AATTGCATTTGTAAATAAACTTGCTGATGCATTTAAAAAAAAAAAAAAAAAA (SEQ ID 
NOz'l) ' ' 
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ATAGCACGACTGTGTATGCTCTGGAGGACTGAAAGGCTGTACAAGCCCTATGTATTTTTT 
TTCAAATATACATATGCATGGGTCTTGCTGCTGCCTCTTTTGCTGACTGTAATTGGACTT 
TGAAGCTTCGAAGTTATATCATAAAAATTTGTAACCTTTGTCTGAGAGAGAGCTCAGCTA 
AGCAATCACTTTCCACTTCTTTTCACAGGATAATATAAACGTTTTCTTGAAAGCTTGTGA 

ACAGATTGGATTGAAAGAAGCCCAGCTTTTCCATCCTGGAGATCTACAGGATTTATCAAA ' 

TC‘GAGTCACTGTCAAGCAAGAAGAGACTGACAGGAGAGTGAAAAATGTTTTGATAACATT 
GTACTGGCTGGGAAGAAAAGCACAAAGCAACCCGTACTATAATGGTCCCCATCTTAATTT 
GAAAGCGTTTGAGAATCT'I‘TTAGGACAAGCACTGACGAAGGCACTCGAAGACTCCAGCTT 
CCTGAAAAGAAGTGGCAGGGACAGTGGCTACGGTGACATCTGGTGTCCTGAACGTGGAGA 
AT'I‘TCTTGCTCCTCCAAGGCACCATAAGAGAGAAGATTCCTTTGAAAGCTTGGACTCT'I'T 
GGGCTCGAGGTCATTGACAAGCTGCTCCTCTGATATCACGTTGAGAGGGGGGCGTGAAGG 

TTTTGAAAGTGACACAGATTCGGAATTTACATTCAAGEQCAGGATTATAATAAAGATGA 
TATGTCGTATCGAAGGATTTCGGCTGTTGAGCCAAAGACTGCGTTACCCTTCAATCGTTT v 

TTTACCCAACAAAAGTAGACAGCCATCCTATGTACCAGCACCTCTGAGAAAGAAAAAGCC 
AGACAAACATGAGGATAACAGAAGAAGTTGGGCAAGCCCGGTTTATACAGAAGCAGATGG 
AACATTTTCAAGactctttcaaaagatttatggtgagaatggGAGTAAGfI‘CCATGAGTGA 
TGTCAGCGCAGAAGA'I'GTTCAAAAC'I‘TGCGTCAGCTGCGTTACGAGGAGATGCAGAAAAT 

AAAATCACAATTAAAAGAACAAGATCAGAAATGGCAGGATGACCTTGCAAAATGGAAAGA 
'I‘CGTCGAAAAAGTTACACTTCAGATCTGCAGAAGAAAAAAGAAGAGAGAGAAGAAATTGA 
,AAAGCAGGCACTTGAGAAGTCTAAGAGAAGCTCTAAGACGTTTAAGGAAATGCTGCAGGA 
CAGGGAATCCCAAAATCAAAAGTCTACAGTTCCGTCAAGAAGGAGAATGTATTCTTTTGA 

TGATGTGCTGGAGGAAGGAAAGCGACCCCCTACAATGACTGTGTCAGAAGCAAGTTACCA 
GAGTGAGAGAGTAGAAGAGAAGGGAGCAACTTATCCTTCAGAAATTCCCAAAGAAGATTC 
TACCAC'I‘TTTGCAAAAAGAGAGGACCGTGTAACAACTGAAATTCAGCTTCCTTCTCAAAG 
TCCTGTGGAAGAACAAAGCCCAGCCTC'I‘T'I‘GTCT'I‘CTCTGCGTTCACGGAGCACACAAAT 

' GGAATCAACTCGTGTTTCAGCTTCTCTCCCCAGAAGTTACCGGAAAACTGATACAGTCAG 

GTTAACATCTGTGGTCACACCAAGACCCTTTGGCTCTCAGACAAGGGGAATCTCATCACT 
CCC‘CAGATCTTACACGATGGATGATGCTTGGAAGTATAATGGAGATGTTGAAGACA'I‘TAA 

V GAGAACTCCAAACAATGTGGTCAGCACCCCTGCACCAAGCCCGGACGCAAGCCAAG‘I‘GGC 

'I‘TCAAGCTTATCTAGCCAGAAAGAGGTAGCAGCAACAGAAGAAGATGTGACAAGGCTGCC 
CTCTCCTACA'I'CCCCCTTCTCATCTCTTTCCCAAGACCAGGCTGCCACTTCTAAAGCCAC 
ATTGTCTTCCACATCTGGTCTTGAT'ITAATGTCTGAATCTGGAGAAGGGGAAATCTCCCC 
ACAAAGAGAAGTCTCAAGATCCCAGGATCAGTTCAGTGA'I‘ATGAGAATCAGCATAAACCA 
GACGCCTGGGAAGAGTCTTGACTTTGGGTTTACAATAAAATGGGATATTCCTGGGA'I‘CTT 
CGTAGCATCAGTTGAAGCAGGTAGCCCAGCAGAATTTTCTCAGCTACAAGTAGATGATGA 
AATTATTGCTATTAACAACACCAAGTTTTCATATAACGATTCAAAAGAGTGGGAGGAAGC 
CATGGCTAAGGCTCAAGAAACTGGACACC'I'AGTGATGGATGTGAGGCGCTATGGAAAGGC 
TGGTTCACCTGAAACAAAGTGGATTGATGCAACTTCTGGAATTTACAACTCAGAAAAATC 
TTCAAATCTATCTGTAACAACTGATTTCTCCGAAAGCCT'I‘CAGAGTTCTAATATTGAATC 
CAAAGAAATCAATGGAATTCATGATGAAAGCAATGCTTTTGAATCAAAAGCATCTGAATC 
CATTTCTTTGAAAAACTTAAAAAGGCGATCACAATTTTTTGAACAAGGAAGCTCTGATTC 
GGTGGTTCCTGATCT'I‘CCAGTTCCAACCA'I‘CAG'I‘GCCCCGAGTCGCTGGGTGTGGGATCA 
AGAGGAGGAGCGGAAGCGGCAGGAGAGGTGGCAGAAGGAGCAGGACCGCCTACTGCAGGA 
AAAATATCAACGTGAGCAGGAGAAACTGAGGGAAGAGTGGCAAAGGGCCAAACAGGAGGC 
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AGAGAGAGAGAATTCCAAGTACTTGGATGAGGAACTGATGGTCCTAAGCTCAAACAGCAT 
GTCTCTGACCACACGGGAGCCCTCTCTTGCCACCTGGGAAGCTACCTGGAGTGAAGGGTC 
CAAGTCTTCAGACAGAGAAGGAACCCGAGCAGGAGAAGAGGAGAGGAGACAGCCACAAGA 
GGAAGTTGTTCATGAGGACCAAGGAAAGAAGCCGCAGGATCAGCTTGTTATTGAGAGAGA 
GAGGAAATGGGAGCAACAGCTTCAGGAAGAGCAAGAGCAAAAGCGGCTTCAGGCTGAGGC 

I TGAGGAGCAGAAGCGTCCTGCGGAGGAGCAGAAGCGCCAGGCAGAGATAGAGCGGGAAAC 
ATCAGTCAGAATATACCAGTACAGGAGGCC'I‘GTTGATTCCTATGATATACCAAAGACAGA 
AGAAGCATCTTCAGGTTTTCTTCCTGGTGACAGGAATAAATCCAGATCTACTACTGAACT 
GGATGATTACTCCACAAATAAAAATGGAAACAATAAATATTTAGACCAAATTGGGAACAC 
GACCTCTTCACAGAGGAGATCCAAGAAAGAACAAGTACCATCAGGAGCAGAATTGGAGAG 
GCAACAAATCCTTCAGGAAATGAGGAAGAGAACACCCCTTCACAATGACAACAGCTGGAT 
CCGACAGCGCAGTGCCAGTGTCAACAAAGAGCCTGTTAGTCTTCCTGGGATCATGAGAAG - 

AGGCGAATC'I'TTAGATAACCTGGACTCCCCCCGATCCAATTCTTGGAGACAGCCTCCTTG 
GCTCAATCAGCCCACAGGATTCTATGCTTCTTCCTCTGTGCAAGACTTTAGTCGCCCACC 

ACCTCAGCTGGTGTCCACATCAAACCGTGCCTACATGCGGAACCCCTCCTCCAGCG'I‘GCC 
CCCACCTTCAGCTGGCTCCGTGAAGACCTCCACCACAGGTGTGGCCACCACACAGTCCCC 
CACCCCGAGAAGCCATTCCCCTTCAGCTTCACAGTCAGGCTCTCAGCTGCGTAACAGGTC 

AGTCAGTGGGAAGCGCATATGCTCCTAC'I’GCAATAACATTCTGGGCAAAGGAGCCGCCAT 
GATCATCGAGTCCCTGGGTCTTTGTTATCATTTGCATTGTTTTAAGTGTGTTGCCTGTGA 
GTGTGACCTCGGAGGCTCTTCCTCAG‘GAGCTGAAGTCAGGATCAGAAACCACCAACTGTA _ _ 

CTGCAACGACTGCTATCTCAGATTCAAATCTGGACGGCCAACCGCCATGEQTGTAAGCC 
TCCATACGAAAGCACTGT'I'GCAGATAGAAGAAGAGGTGGT'I‘GCTGCTCATGTAGATCTAT 
AAATATGTGTTGTATGTCTTTTTTGCTTTTTTTTTAAAAAAAAGAATAACTTTTTTTGCC 
TCTTTAGATTACATAGAAGCATTGTAGTCTTGGTAGAACCAGTATTTTTGTTGTTTATTT 
ATAAGGTAATTGTGTGTGGGGAAAAGTGCAGTATTTACGTGTTGAATTCAGCATCTTGAG 

AGCACAAGGGAAAAAATAAGAACCTACGAATATTTTTGAGGCAGATAATGATCTAGTTTG 
ACTTTCTAGTTAGTGGTGTTTTGAAGAGGGTAI‘TTTATTGTTTTTTAAAAAAAGGTTCTT 
AAACAI‘TATTTGAAATAGTTAATATAAATACATAATTQGCATTTGCTCTGTTTATTGTAAT 
GTATTCTAAATTAATGCAGAACCATATGGAAAATTTCATTAAAATCTATCCCCAAAIG'I‘G 
CTTTCTGTATCCTTCCTTCTACCTATTATTCTGATTTTTAAAAATGCAGTTAATGTACCA 
TTTATTTGCTTGATGAAGGGAGCTCTATTTTCTTTACCAGAAATGTTGCTAAGTAATTCC 
CAATAGAAAGCTGC'I‘TATTTTCATTAATGAAAAATAACCATGGTTTGTATACTAGAAGTC 
TTCTTCAGAAACTGGTGAGCCTTTCTGTTCAATTGCATTTGTAAATAAACTTGCTGATGC 
ATTT (SEQ ID NO:3) 
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POLYNUCLEOTIDES DIFFERENTIALLY 
EXPRESSED IN ADENOCARCINOMAS, 

POLYPEPTIDES ENCODED THEREBY, AND 
METHODS OF USE THEREOF 

FIELD OF THE INVENTION 

[0001] The invention relates generally to novel polynucle 
otides, particularly those that are differentially expressed in 
cancer, in particular, pancreas, colon, and breast cancer. 

BACKGROUND OF THE INVENTION 

[0002] Pancreatic Cancer 

[0003] Cancer of the pancreas is the ?fth leading cause of 
cancer death in the United States. According to the American 
Cancer Society, approximately 28,000 people Will die of 
pancreatic cancer in the United States in 1998. The pancreas 
is a tongue-shaped glandular organ composed of both endo 
crine and exocrine gland portions, as Well as ducts that 
connect the pancreas to the bile duct and small intestine. The 
endocrine portion of the pancreas secretes hormones, such as 
insulin and glucagon, Which are involved in blood sugar 
regulation, into the bloodstream. The exocrine portion of the 
pancreas produces pancreatic enZymes involved in the 
digestion of fats and proteins; these enZymes are delivered 
to the bile duct and into the small intestine. 

[0004] Tumors of the endocrine pancreas have unique 
biological characteristics, and therapy is relatively effective. 
Neoplasms of the exocrine pancreas develop insidiously, 
and therapy is relatively ineffective. When considered by 
histological type, ductal cell adenocarcinomas are the most 
frequent type of exocrine pancreas tumors, accounting for 
approximately 82% of all tumors of the exocrine pancreas. 

[0005] Although early and accurate diagnosis can thus be 
extremely important in treatment success, conventional 
screening tests for detecting pancreatic cancer in asymptom 
atic persons are inadequate. Imaging procedures such as 
magnetic resonance imaging and computed tomography are 
too costly to use as routine screening tests, While more 
accurate tests such as endoscopic retrograde cholangiopan 
creatography (ERCP) and endoscopic ultrasound are inap 
propriate for screening asymptomatic patients due to their 
invasiveness. Abdominal ultrasonography is a noninvasive 
screening test, but there is little information on the ef?cacy 
of abdominal ultrasound as a screening test for pancreatic 
cancer in asymptomatic persons. In symptomatic patients 
With suspected disease it has a reported sensitivity of 
40-98% and a speci?city as high as 90-94%. Conventional 
ultrasonography is limited by visualiZation dif?culties in the 
presence of boWel gas or obesity and by its range of 
resolution (2-3 cm). Even tumors less than 2 cm in diameter 
are frequently associated With metastatic disease, thus lim 
iting the ability of ultrasound to detect early disease. 

[0006] Most persons With pancreatic malignancy have 
elevated levels of certain serologic markers such as CA19-9, 
peanut agglutinin, pancreatic oncofetal antigen, DU-PAN-2, 
carcinoembryonic antigen, alpha-fetoprotein, CA-50, SPan 
1, and tissue polypeptide antigen (Rhodes et al. (1990) 
Bailleres Clin. Gastroenterol. 4:833; Steinberg (1990) Am. J 
Gastroenterol. 85:350; Satake et al. (1990) Int. J. Pancrea 
t0l. 7:25; Satake (1991) Int. J. Pancreatol. 9:93). None of 
these markers is, hoWever, tumor speci?c or organ speci?c 
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(Satake (1991), supra). Elevations of various serologic 
markers also occur in signi?cant proportions of persons With 
benign gastrointestinal diseases or malignancies other than 
pancreatic cancer (Carter (1990) Gut 31:494; Rhodes et al. 
(1990), supra; Satake et al. (1990), supra; Satake (1991), 
supra). Most of these markers have been studied exclusively 
in high-risk populations, such as symptomatic patients With 
suspected pancreatic cancer. CA19-9 has probably achieved 
the Widest acceptance as a serodiagnostic test for pancreatic 
carcinoma in symptomatic patients, With an overall sensi 
tivity of approximately 80% (68-93%) and speci?city of 
90% (73-100%); sensitivity Was highest in patients With 
more advanced disease (Steinberg (1990), supra; Satake et 
al. (1990), supra). Among healthy subjects, CA19-9 has 
good speci?city (94-99%) (DelVillano et al. (1983) Clin. 
Chem. 29:549; Ritts et al. (1984) Int. J. Cancer 33:339; 
Fabris et al. (1988) Am. J. Gastroentrol 83:549) but never 
theless generates a large proportion of false-positive results 
due to the very loW prevalence of pancreatic cancer in the 
general population (Frebourg et al. (1988) Cancer 62:2287; 
Homma et al. (1991) Int. J. Pancreatol. 9:119). The predic 
tive value of a positive test could be improved if a popula 
tion at substantially higher risk could be identi?ed. 

[0007] Breast Cancer 

[0008] Breast cancer is the most common malignant neo 
plasm in Women WorldWide. This is also true in the United 
States, Where the annual incidence Was 104.6 neW cases per 
100,000 in 1989. The lifetime risk of breast cancer in the 
United States is estimated ato be about one case for every 
eight Women. Most breast cancers are invasive adenocarci 
nomas arising from the ductal lobular epithelial unit (Fisher 
(1975) Cancer 36:1), and the vast majority of patients have 
in?ltrating ductal carcinomas. Overall, breast cancer makes 
up 32 percent of all cancer in US. Women. The annual 
mortality rate from breast cancer has remained at about 27 
deaths per 100,000 for many years despite improvements in 
medical management (Cancer Treatment, 4th Ed. C. Haskell, 
ed. (1995) W.B. Saunders Co). Current treatments include 
surgical resection, ioniZing radiation therapy, systemic che 
motherapy, endocrine therapy, or a combination of the 
foregoing. 
[0009] Early diagnosis is of paramount importance in 
reducing mortality. Currently, screening and diagnostic 
methods include mammography and self-examination. Cer 
tain serum markers may be indicative of metastasis. Serial 
measurements of serum calcium and alkaline phosphatase 
are of established value for monitoring patients With knoWn 
metastatic disease. Carcinoembryonic antigen (CEA) has 
been used to assess the response of patients to chemo 
therapy. The role of other potential tumor markers, such as 
CA549 and CA15-3, is currently under investigation. 

[0010] Colorectal Cancer 

[0011] Colorectal cancer is a major health problem in most 
affluent countries. In the United States, it is the fourth most 
frequent site for a primary malignant neoplasm, With 
approximately 149,000 neW cases and 56,000 deaths 
expected in 1994. The vast majority of primary colorectal 
malignant neoplasms are epithelial adenocarcinbmas. Cur 
rent treatments include surgical resection, and single-agent 
and combination chemotherapy. 

[0012] Current screening and diagnostic methods include, 
for asymptomatic people, tests for occult blood in the stool 
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and screening ?exible sigmoidoscopy. For symptomatic 
patients, diagnostic tests include barium enema, colonos 
copy, and ultrasound. 

[0013] Inadequacies of conventional diagnostic methods 
for the above-mentioned cancers highlight the need for 
diagnostic and therapeutic methods and compositions, as 
Well as for a better understanding of the disease to provide 
the basis for more rationale and more quickly responsive 
therapy. The present invention addresses this need by pro 
viding nucleotide sequence that are differentially expressed 
in these diseases. 

[0014] Related Literature 

[0015] A human mRNA, designated “KIAA0858“, Was 
identi?ed in human brain tissue, and is described in Nagase 
et al. (1998) DNA Res. 5:355-364. The nucleotide sequence 
of KIAA0858 is provided under GenBank Accession No. 
AB020665. A human mRNA Was identi?ed in pancreas 
tissue, its predicted translation product encodes a Zinc-?nger 
domain-containing protein, and its sequence is provided 
under GenBank Accession No. U90654. 

SUMMARY OF THE INVENTION 

[0016] The present invention is based on the discovery of 
polynucleotides that represent a gene that is differentially 
expressed in restricted types of cancer cells, speci?cally, 
colon, breast, and pancreatic cancer cells, particularly can 
cerous colon, breast, and pancreatic ductal epithelial cells. 
The present invention features a human HX2004-6 polypep 
tide and nucleotide sequences encoding HX2004-6 polypep 
tides. In a particular aspect, the polynucleotide is the nucle 
otide sequence of SEQ ID NO:1 and SEQ ID NO:3. In 
addition, the invention features polynucleotide sequences 
that hybridiZe under stringent conditions to SEQ ID NO:1 or 
SEQ ID NO:3. In related aspects the invention features 
expression vectors and host cells comprising polynucle 
otides that encode a human HX2004-6 polypeptide. The 
present invention also provides antibodies that bind speci? 
cally to a human HX2004-6 polypeptide. 

[0017] The invention further provides methods using the 
polynucleotides and antibodies of the invention. The meth 
ods include methods for producing human HX2004-6 
polypeptides; methods for detecting the presence of an 
HX2004-6 polypeptide or an HX2004-6 polynucleotide in a 
biological sample; methods for detecting cells expressing 
HX2004-6; methods for identi?cation of individuals at risk 
for pancreatic, colon, or breast cancer by detecting alteration 
in HX2004-6 coding and regulatory sequences and 
HX2004-6 expression levels. 

[0018] Another object of the invention is to provide an 
isolated human HX2004-6 polypeptide-encoding polynucle 
otide for use in generation of non-human transgenic animal 
models for HX2004-6 gene function, particularly “knock 
in” HX2004-6 non-human transgenic animals characteriZed 
by excess or ectopic expression of the HX2004-6 gene. 

[0019] The invention further provides screening methods 
to identify agents that modulate expression of human 
HX2004-, for example, transcription and/or translation of a 
human HX2004-6 polynucleotide. Of particular interest are 
those compounds that reduce human HX2004-expression, 
Which compounds can be further evaluated for use in 
treating adenocarcinomas of breast, colon and pancreatic 
ductal epithelial cell origin. 
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[0020] These and other objects, advantages and features of 
the present invention Will become apparent to those persons 
skilled in the art upon reading the details of the invention 
more fully set forth beloW. 

[0021] The invention Will noW be described in further 
detail. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 depicts a sequencing gel autoradiograph of 
samples from a differential display assay. The arroW indi 
cates the message differentially expressed in primary cul 
tures of ductal epithelial cells from normal pancreas, and 
pancreas from individuals diagnosed With dysplasia of pan 
creatic cells, pancreatitis, and pancreatic cancer. 

[0023] FIGS. 2A-B depict the nucleotide sequence of 
HX2004-6 cDNA clone 1 (SEQ ID NO:1). For convenience, 
FIGS. 2A-B are referred to herein as “FIG. 2”. The initiation 
codon and stop codons, ATG and TGA, respectively, are 
shoWn, in bold and underlined. 

[0024] FIGS. 3A-B depict the nucleotide sequence of 
HX2004-6 cDNA clone 2 (SEQ ID NO:3. For convenience, 
FIGS. 3A-B are referred to herein as “FIG. 3”. The sequence 
Which is the 2004-6 probe (SEQ ID NO:5) is shoWn as a bold 
sequence. Within the 2004-6 sequence is the 30-nucleotide 
insertion (underlined and in loWer case letters) relative to 
SEQ ID NO:1. The initiation codon and stop codons, ATG 
and TGA, respectively, are shoWn, in bold and underlined. 

[0025] FIG. 4 depicts an autoradiograph of a human 
multiple tissue Northern blot probed With PCR-2004. RNA 
Was from the folloWing tissues: Lane 1, heart; Lane 2, brain; 
Lane 3, placenta; Lane 4, lung; Lane 5., liver; Lane 6, 
skeletal muscle; Lane 7, kidney; Lane 8, pancreas. 

[0026] FIG. 5 depicts an autoradiograph of a human 
multiple cancer cell line Northern blot probed With PCR 
2004. Cell lines Were as folloWs: Lane 1, HL-60 (promy 
elocytic leukemia); Lane 2, HeLa cell S3; Lane 3, K-562 
(chronic myelogenous leukemia); Lane 4, MOLT-4 (acute 
lymphoblastic leukemia); Lane 5, Raji (Burkitt’s lym 
phoma); Lane 6, SW480 (colorectal adenocarcinoma); Lane 
7, A549 (lung carcinoma); Lane 8, G361 (melanoma). 

[0027] FIG. 6 depicts an autoradiograph of a tumor 
mRNA Northern blot probed With the 2004-6 probe (upper 
panels) and, as a control, [3-actin (loWer panels). mRNA 
samples Were from breast tumor (Left-hand panels; Lanes 
marked “T”) and normal breast (Left-hand panels; Lane 
“N”) tissues, and colon tumor (Right-hand panels; Lanes 
marked “T”) and normal colon tissue (Right-hand panels; 
Lane “N”), as described in Example 4. 

[0028] FIG. 7 depicts and autoradiograph of a colon 
cancer cell line RNA blot probed With the 2004-6 probe. 

[0029] FIG. 8 is a graph shoWing the percentages of tumor 
and normal tissue samples expressing PCDl by in situ 
hybridiZation analysis. 

[0030] FIGS. 9A-9H (collectively referred to herein as 
FIG. 9) are a series of graphs shoWing HX2004-6 expres 
sion levels in tissues from eight colon cancer patients. N: 
normal colon tissue; PT: primary tumor colon tissue; MET: 
metastatic liver tissue. The expression data (on the Y axis) 
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are adjusted by [3-actin expression level and are thus relative 
values. All PCR reactions Were performed. in duplicate. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] Before the present nucleotide and polypeptide 
sequences are described, it is to be understood that this 
invention is not limited to the particular methodology, 
protocols, cell lines, vectors and reagents described as such 
may, of course, vary. It is also to be understood that the 
terminology used herein is for the purpose of describing 
particular embodiments only, and is not intended to limit the 
scope of the present invention Which Will be limited only by 
the appended claims. 

[0032] It must be noted that as used herein and in the 
appended claims, the singular forms “a”, “and”, and “the” 
include plural referents unless the context clearly dictates 
otherWise. Thus, for example, reference to “a host cell” 
includes a plurality of such host cells and reference to “the 
antibody” includes reference to one or more antibodies and 
equivalents thereof knoWn to those skilled in the art, and so 
forth. 

[0033] Unless de?ned otherWise, all technical and scien 
ti?c terms used herein have the same meaning as commonly 
understood to one of ordinary skill in the art to Which this 
invention belongs. Although any methods, devices and 
materials similar or equivalent to those described herein can 
be used in the practice or testing of the invention, the 
preferred methods, devices and materials are noW described. 

[0034] All publications mentioned herein are incorporated 
herein by reference for the purpose of describing and dis 
closing, for example, the cell lines, vectors, and methodolo 
gies Which are described in the publications Which might be 
used in connection With the presently described invention. 
The publications discussed herein are provided solely for 
their disclosure prior to the ?ling date of the present appli 
cation. Nothing herein is to be construed as an admission 
that the inventors are not entitled to antedate such disclosure 
by virtue of prior invention. 

[0035] De?nitions 

[0036] “Polynucleotide” as used herein refers to an oligo 
nucleotide, nucleotide, and fragments or portions thereof, as 
Well as to peptide nucleic acids (PNA), fragments, portions 
or antisense molecules thereof, and to DNA or RNA of 
genomic or synthetic origin Which can be single- or double 
stranded, and represent the sense or antisense strand. Where 
“polynucleotide” is used to refer to a speci?c polynucleotide 
sequence (eg a HX2004-6 polypeptide-encoding poly 
nucleotide), “polynucleotide” is meant to encompass poly 
nucleotides that encode a polypeptide that is functionally 
equivalent to the recited polypeptide, e.g., polynucleotides 
that are degenerate variants, or polynucleotides that encode 
biologically active variants or fragments of the recited 
polypeptide. Similarly, “polypeptide” as used herein refers 
to an oligopeptide, peptide, or protein. Where “polypeptide” 
is recited herein to refer to an amino acid sequence of a 
naturally-occurring protein molecule, “polypeptide” and 
like terms are not meant to limit the amino acid sequence to 
the complete, native amino acid sequence associated With 
the recited protein molecule. 

[0037] By “antisense polynucleotide” is mean a poly 
nucleotide having a nucleotide sequence complementary to 

Dec. 30, 2004 

a given polynucleotide sequence (e.g, a polynucleotide 
sequence encoding an HX2004-6 polypeptide) including 
polynucleotide sequences associated With the transcription 
or translation of the given polynucleotide sequence (e.g., a 
promoter of a polynucleotide encoding an HX2004-6 
polypeptide), Where the antisense polynucleotide is capable 
of hybridiZing to an HX2004-6 polypeptide-encoding poly 
nucleotide sequence. Of particular interest are antisense 
polynucleotides capable of inhibiting transcription and/or 
translation of an HX2004-6-encoding polynucleotide either 
in vitro or in vivo. 

[0038] “Peptide nucleic acid” as used herein refers to a 
molecule Which comprises an oligomer to Which an amino 
acid residue, such as lysine, and an amino group have been 
added. These small molecules, also designated anti-gene 
agents, stop transcript elongation by binding to their 
complementary (template) strand of nucleic acid (Nielsen et 
al. (1993) Anticancer Drug Des. 8:53-63). 

[0039] As used herein, “HX2004-6 polypeptide” refers to 
an amino acid sequence of a recombinant or nonrecombinant 
polypeptide having an amino acid sequence of i) a native 
HX2004-6 polypeptide, ii) a fragment of an HX2004-6 
polypeptide, iii) polypeptide analogs of an HX2004-6 
polypeptide, iv) variants of an HX2004-6 polypeptide, and 
v) an immunologically active fragment of an HX2004-6 
polypeptide. HX2004-6 polypeptides of the invention can be 
obtained from any species, e.g., mammalian or non-mam 
malian (e.g., reptiles, amphibians, avian (e.g., chicken)), 
particularly mammalian, including human, rodent (e.g., 
murine or rat), bovine, ovine, porcine, murine, or equine, 
preferably rat or human, from any source Whether natural, 
synthetic, semi-synthetic or recombinant. “Human 
HX2004-6 polypeptide” refers to the amino acid sequences 
of isolated human HX2004-6 polypeptide obtained from a 
human, and is meant to include all naturally-occurring 
allelic variants, and is not meant to limit the amino acid 
sequence to the complete, native amino acid sequence 
associated With the recited protein molecule. 

[0040] The term “immunologically active” de?nes the 
capability of the natural, recombinant or synthetic human 
HX2004-6 polypeptide, or any oligopeptide thereof, to 
induce a speci?c immune response in appropriate animals or 
cells and to bind With speci?c antibodies. 

[0041] As used herein, a “HX2004-6 associated disorder” 
is one that is associated With a neoplasm of pancreatic, 
colon, or breast cell, particularly an adenocarcinoma of one 
of these tissues, particularly a neoplasm of a ductal epithelial 
cell from one of these tissues. A “HX2004-6 associated 
disorder” is also one that is caused by, directly or indirectly, 
a neoplasm of one of the aforementioned cells. A 
“HX2004-6 associated disorder” is also a physiological 
condition or disease associated With altered HX2004-6 func 
tion (e. g., due to aberrant HX2004-6 expression, particularly 
overexpression of HX2004-6). 

[0042] “Overexpression” intends that an HX2004-6 
mRNA is found at levels at least about 1.5-fold, usually at 
least about 2-fold, normally at least about 5-fold, generally 
at least about 10-fold, and up to at least about 50-fold or 
higher When compared With a non-cancerous cell of the 
same cell type. In particular, the comparison is made 
betWeen a ductal epithelial cell to be tested and a non 
cancerous ductal epithelial cell, for example, a non-cancer 
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ous normal cell, or a dysplastic non-cancerous cell. The 
comparison can be made between tWo tissues, for example, 
if one is using in situ hybridization or another assay method 
Which alloWs some degree of discrimination among cell 
types in the tissue, as described in Example 5; hoWever, it 
may be preferable to make the comparison betWeen cells 
removed from their tissue source, as described in Example 
1. Whether an HX2004-6 polynucleotide is over-expressed 
in a given cell can be readily determined by those skilled in 
the art using knoWn methods, including, but not limited to, 
detection of HX2004-6 transcripts by hybridiZation With a 
polynucleotide that hybridiZes to a HX2004-6 polynucle 
otide, a polymerase chain reaction using speci?c oligonucle 
otide primers, in situ hybridiZation, by detection of encoded 
HX2004-6 polypeptide using an immunoassay, and the like. 

[0043] As used herein, “neoplastic cells” and “neoplasia” 
(used interchangeably herein With “tumor”, “cancer”, “can 
cerous cells”, and “carcinoma”) refers to cells Which exhibit 
relatively autonomous groWth, so that they exhibit an aber 
rant groWth phenotype characteriZed by a signi?cant loss of 
control of cell proliferation. Neoplastic cells can be benign 
or malignant, metastatic or non-metastatic. The term 
“adenocarcinoma” is one Well understood in the art, and 
denotes a tumor originating in glandular epithelium. 

[0044] A “host cell”, as used herein, denotes microorgan 
isms or eukaryotic cells or cell lines cultured as unicellular 
entities Which can be, or have been, used as recipients for 
recombinant vectors or other transfer polynucleotides, and 
include the progeny of the original cell Which has been 
transfected. It is understood that the progeny of a single cell 
may not necessarily be completely identical in morphology 
or in genomic or total DNA complement as the original 
parent, due to natural, accidental, or deliberate mutation. A 
host cell Which comprises a recombinant vector of the 
invention is a “recombinant host cell”. 

[0045] As used herein, “antigenic amino acid sequence” 
means an amino acid sequence that, either alone or in 
association With a carrier molecule, can elicit an antibody 
response in a mammal. 

[0046] A “variant” of a human HX2004-6 polypeptide is 
de?ned as an amino acid sequence that is altered by one or 
more amino acids. The variant can have “conservative” 
changes, Wherein a substituted amino acid has similar struc 
tural or chemical properties, e.g., replacement of leucine 
With isoleucine. More rarely, a variant can have “noncon 
servative” changes, e.g., replacement of a glycine With a 
tryptophan. Similar minor variations can also include amino 
acid deletions or insertions, or both. Guidance in determin 
ing Which and hoW many amino acid residues may be 
substituted, inserted or deleted Without abolishing biological 
or immunological activity can be found using computer 
programs Well knoWn in the art, for example, DNAStar 
softWare. 

[0047] A “deletion” is de?ned as a change in either amino 
acid or nucleotide sequence in Which one or more amino 

acid or nucleotide residues, respectively, are absent as 
compared to an amino acid sequence or nucleotide sequence 
of a naturally occurring HX2004-6 polypeptide. 

[0048] An “insertion” or “addition” is that change in an 
amino acid or nucleotide sequence Which has resulted in the 
addition of one or more amino acid or nucleotide residues, 
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respectively, as compared to an amino acid sequence or 
nucleotide sequence of a naturally occurring HX2004-6 
polypeptide. 

[0049] A “substitution” results from the replacement of 
one or more amino acids or nucleotides by different amino 
acids or nucleotides, respectively as compared to an amino 
acid sequence or nucleotide sequence of a naturally occur 
ring HX2004-6 polypeptide. 

[0050] The term “derivative” as used herein refers to the 
chemical modi?cation of a nucleic acid encoding a human 
HX2004-6 polypeptide or the encoded human HX2004-6 
polypeptide. Illustrative of such modi?cations Would be 
replacement of hydrogen by an alkyl, acyl, or amino group. 
A nucleic acid derivative Would encode a polypeptide Which 
retains essential biological characteristics of a natural 
HX2004-6 polypeptide. 

[0051] As used herein the term “isolated” is meant to 
describe a compound of interest (e.g., either a polynucle 
otide, a polypeptide, an antibody, or a cell) that is in an 
environment different from that in Which the compound 
naturally occurs. “Isolated” is meant to include compounds 
that are Within samples that are substantially enriched for the 
compound of interest and/or in Which the compound of 
interest is partially or substantially puri?ed. 

[0052] As used herein, the term “substantially puri?ed” 
refers to a compound (e.g., either a polynucleotide or a 
polypeptide) that is removed from its natural environment 
and is at least 60% free, preferably 75% free, and most 
preferably 90% free from other components With Which it is 
naturally associated. 

[0053] “Stringency” typically occurs in a range from about 
Tm-:5° C. (5° C. beloW the Tm of the probe) to about 20° 
C. to 25° C. beloW Tm. As Will be understood by those of 
skill in the art, stringency hybridiZation can be used to 
identify or detect identical polynucleotide sequences or to 
identify or detect similar or related polynucleotide 
sequences. 

[0054] The term “hybridization” as used herein shall 
include “any process by Which a strand of nucleic acid joins 
With a complementary strand through base pairing” 
(Coombs 1994 Dictionary of Biotechnology, Stockton Press, 
NeW York Ampli?cation as carried out in polymerase 
chain reaction technologies is described in Dieffenbach et al. 
1995, PCR Primer, a Laboratory Manual, Cold Spring 
Harbor Press, Plainview NY. 

[0055] By “transformation” is meant a permanent or tran 
sient genetic change, preferably a permanent genetic change, 
induced in a cell folloWing incorporation of neW DNA (i.e., 
DNA exogenous to the cell). Genetic change can be accom 
plished either by incorporation of the neW DNA into the 
genome of the host cell, or by transient or stable mainte 
nance of the neW DNA as an episomal element. Where the 
cell is a mammalian cell, a permanent genetic change is 
generally achieved by introduction of the DNA into the 
genome of the cell. 

[0056] By “construct” is meant a recombinant nucleic 
acid, generally recombinant DNA, that has been generated 
for the purpose of the expression of a speci?c nucleotide 
sequence(s), or is to be used in the construction of other 
recombinant nucleotide sequences. 
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[0057] A “transcriptional control region” (sometimes 
referred to as a “transcriptional regulatory region”) encom 
passes all the elements necessary for transcription, and may 
include elements necessary for transcription. Thus, a tran 
scriptional control region includes at least the promoter 
sequence, and may also include other regulatory sequences 
such as enhancers, and transcription factor binding sites. 

[0058] A “transcriptional control region heterologous to a 
coding region” is one that is not normally associated With the 
coding region in nature. 

[0059] “Operably linked” refers to a juxtaposition Wherein 
the components so described are in a relationship permitting 
them to function in their intended manner. For instance, a 
promoter is operably linked to a coding sequence if the 
promoter effects its transcription or expression. 

[0060] “Regulatory sequences” refer to those sequences 
normally associated With (for example Within 50 kb) of the 
coding region of a locus Which affect the expression of the 
gene (including transcription of the gene, and translation, 
splicing, stability, or the like of the messenger RNA). 
Regulatory sequences include, inter alia, promoters, enhanc 
ers, splice sites and polyadenylation sites. 

[0061] By “operatively inserted” is meant that a nucleotide 
sequence of interest is positioned adjacent a nucleotide 
sequence that directs transcription or transcription and trans 
lation of the introduced nucleotide sequence of interest (i.e., 
facilitates the production of, e.g., a polypeptide or a poly 
nucleotide encoded by an HX2004-6 sequence). 

[0062] The term “biological sample” encompasses a vari 
ety of sample types obtained from an organism and can be 
used in a diagnostic or monitoring assay. The term encom 
passes blood and other liquid samples of biological origin, 
solid tissue samples, such as a biopsy specimen or tissue 
cultures or cells derived therefrom and the progeny thereof. 
For particular methods described herein, such as diagnostic 
or screening methods, a biological sample of particular 
interest comprises ductal epithelial cells from pancreas, 
breast, and colon tissues. The term encompasses samples 
that have been manipulated in any Way after their procure 
ment, such as by treatment With reagents, solubiliZation, or 
enrichment for certain components. The term encompasses 
a clinical sample, and also includes cells in cell culture, cell 
supernatants, cell lysates, serum, plasma, biological ?uids, 
and tissue samples. 

[0063] By “individual” or “subject” or “patient” is meant 
any mammalian subject for Whom diagnosis or therapy is 
desired, particularly humans. Other subjects may include 
cattle, dogs, cats, guinea pigs, rabbits, rats, mice, horses, and 
so on. Of particular interest are subjects having an HX2004 
6-associated disorder that is amenable to treatment (e.g., to 
mitigate symptoms associated With the disorder) by modu 
lating expression of either-HX2004-6-encoding nucleic acid 
in a cell of the subject. 

[0064] The term “transgene” is used herein to describe 
genetic material Which has been or is about-to be arti?cially 
inserted into the genome of a mammalian, particularly a 
mammalian cell of a living animal. 

[0065] By “transgenic organism” is meant a non-human 
orgarnism (e.g., single-cell organisms (e.g., yeast), mammal, 
non-mammal (e.g., nematode or Dr0s0phila)) having a 

Dec. 30, 2004 

non-endogenous (i.e., heterologous) nucleic acid sequence 
present as an extrachromosomal element in a portion of its 
cells or stably integrated into its germ line DNA. 

[0066] By “transgenic animal” is meant a non-human 
animal, usually a mammal, having a non-endogenous (i.e., 
heterologous) nucleic acid sequence present as an extrach 
romosomal element in a portion of its cells or stably inte 
grated into its germ line DNA (i.e., in the genomic sequence 
of most or all of its cells). Heterologous nucleic acid is 
introduced into the germ line of such transgenic animals by 
genetic manipulation of, for example, embryos or embryonic 
stem cells of the host animal. 

[0067] A “knock-out” of a target gene means an alteration 
in the sequence of the gene that results in a decrease of 
function of the target gene, preferably such that target gene 
expression is undetectable or insigni?cant. A knock-out of 
an HX2004-6 gene means that function of the HX2004-6 
gene has been substantially decreased so that HX2004-6 
expression is not detectable or only present at insigni?cant 
levels. “Knock-out” transgenics of the invention can be 
transgenic animals having a heteroZygous knock-out of the 
HX2004-6 gene or a homoZygous knock-out of the 
HX2004-6 gene. “Knock-outs” also include conditional 
knock-outs, Where alteration of the target gene can occur 
upon, for example, exposure of the animal to a substance 
that promotes target gene alteration, introduction of an 
enZyme that promotes recombination at the target gene site 
(e.g., Cre in the Cre-lox system), or other method for 
directing the target gene alteration postnatally. 

[0068] A “knock-in” of a target gene means an alteration 
in a host cell genome that results in altered expression (e.g., 
increased (including ectopic) or decreased expression) of the 
target gene, e.g., by introduction of an additional copy of the 
target gene, or by operatively inserting a regulatory 
sequence that provides for enhanced expression of an endog 
enous copy of the target gene. “Knock-in” transgenics of the 
invention can be transgenic animals having a heteroZygous 
knock-in of the HX2004-6 gene or a homoZygous knock-in 
of the HX2004-6 gene. “Knock-ins” also encompass con 
ditional knock-ins. 

[0069] As used herein, the term “treatment” encompasses 
any treatment of any disease or condition in a mammal, 
particularly a human, and includes: a) preventing a disease, 
condition, or symptom of a disease or condition from 
occurring in a subject Which may be predisposed to the 
disease but has not yet been diagnosed as having it; b) 
inhibiting a disease, condition, or symptom of a disease or 
condition, e.g., causing regression of the disease and/or its 
symptoms. 

[0070] OvervieW of the Invention 

[0071] The present invention is based upon the identi? 
cation and isolation of a polynucleotide sequence encoding 
a human HX2004-6 polypeptide. Accordingly, the present 
invention encompasses such human HX2004-6 polypeptide 
encoding polynucleotides, as Well as human HX2004-6 
polypeptides encoded by such polynucleotides. Overexpres 
sion of HX2004-6 is linked to adenocarcinomas of pancreas, 
colon, and breast, particularly neoplasms of ductal epithelial 
cells of pancreas, colon, and breast. 

[0072] The present invention provides methods of detect 
ing an HX2004-6 polynucleotide or polypeptide in a bio 
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logical sample for diagnostic purposes. The invention also 
encompasses the use of the polynucleotides disclosed herein 
to facilitate identi?cation and isolation of polynucleotide 
and polypeptide sequences having homology to a human 
HX2004-6 polynucleotide and polypeptide of the invention. 
The human HX2004-6 polypeptides and polynucleotides of 
the invention are also useful in the identi?cation of human 
HX2004-6 polypeptide-binding compounds, particularly 
compounds Which speci?cally bind human HX2004-6 
polypeptide. Compounds Which speci?cally bind HX2004-6 
are useful in diagnostic assays to detect the presence of 
and/or measure a level of HX2004-6 polypeptide. In addi 
tion, the human HX2004-6 polypeptides, polynucleotides, 
and antibodies of the invention are useful in the diagnosis, 
prevention and treatment of disease associated With human 
HX2004-6 overexpression. 

[0073] The human HX2004-6 polypeptide-encoding poly 
nucleotides of the invention can also be used as a molecular 
probe With Which to determine the structure, location, and 
expression of the human HX2004-6 polypeptide and related 
polypeptides in mammals (including humans), and to inves 
tigate potential associations betWeen disease states or clini 
cal disorders and defects or alterations in human HX2004-6 
polypeptide structure, expression, or function. 

[0074] The human HX2004-6 polynucleotides and anti 
bodies speci?c for HX2004-6 -polypeptides are also useful 
in screening assays to identify substances Which modulate 
HX2004-6 expression in a cell. 

[0075] HX2004-6 Nucleic Acid 

[0076] The present invention provides isolated HX2004-6 
nucleic acids. These nucleic acids are useful in methods to 
produce HX2004-6 polypeptides, as Well as in diagnostic 
methods, including methods to detect an HX2004-6 mRNA 
in a biological sample, methods to identify polynucleotides 
having sequence similarity to HX2004-6 polynucleotides of 
the invention, methods to detect an alteration in HX2004-6 
polynucleotide sequence in a cell, and methods to identify 
substances Which modulate HX2004-6 mRNA and/or 
polypeptide levels in a cell. 

[0077] In some embodiments, an HX2004-6 polynucle 
otide of the invention has the sequence shoWn in SEQ ID 
NO: 1 (FIG. 2). In other embodiments, an HX2004-6 
polynucleotide has the sequence shoWn in nucleotides 
1-1724 of SEQ ID NO:1. In other embodiments, an 
HX2004-6 polynucleotide has the sequence shoWn in nucle 
otides 698-1724 of SEQ ID NO:1. In other embodiments, an 
HX2004-6 polynucleotide has the sequence shoWn in SEQ 
ID NO:3 (FIG. 3). In other embodiments, an HX2004-6 
polynucleotide has the sequence shoWn in nucleotides 
1-1754 of SEQ ID NO:3. In still other embodiments, an 
HX2004-6 polynucleotide has the sequence shoWn in nucle 
otides 728-1754 of SEQ ID NO:3. Also encompassed are the 
complement of any of the aforementioned sequences. Also 
encompassed by “HX2004-6 polynucleotide” are fragments 
of the aforementioned sequences. In one embodiment, a 
fragment of an HX2004-6 polynucleotide has the sequence 
of nucleotides 559 to 1107 of the sequence shoWn in SEQ ID 
NO:3, and shoWn in bold in FIG. 3. This sequence, Which 
is given as SEQ ID NO:5 is also the sequence of the 
polynucleotide probe referred to herein as “the 2004-6 
probe”. Further encompassed are polynucleotides that 
hybridiZe under stringent hybridiZation conditions With any 
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one of the aforementioned sequences, as described in detail 
herein. The invention also encompasses polypeptides 
encoded by any of the polynucleotide sequences described 
herein. 

[0078] The term “HX2004-6 gene” is encompassed in the 
term “HX2004-6 polynucleotide” and is used generically to 
designate HX2004-6 genes and their alternate forms. 
“HX2004-6 gene” is also intended to mean the open reading 
frame encoding speci?c HX2004-6 polypeptides, introns, 
and adjacent 5‘ and 3‘ non-coding nucleotide sequences 
involved in the regulation of expression, up to about 1 kb 
beyond the coding region, but possibly further in either 
direction. The DNA sequences encoding HX2004-6 may be 
cDNA or genomic DNA or a fragment thereof. The gene 
may be introduced into an appropriate vector for extrach 
romosomal maintenance or for integration into the host. 

[0079] The term “cDNA” as used herein is intended to 
include all nucleic acids that share the arrangement of 
sequence elements found in native mature mRNA species, 
Where sequence elements are exons (e.g., sequences encod 
ing open reading frames of the encoded polypeptide) and 3‘ 
and 5‘ non-coding regions. Normally mRNA species have 
contiguous exons, With the intervening introns removed by 
nuclear RNA splicing, to create a continuous open reading 
frame encoding the HX2004-6 polypeptide. 

[0080] While other genomic HX2004-6 sequences of 
other sources may have non-contiguous open reading frames 
(e.g., Where introns interrupt the protein coding regions), the 
human genomic HX2004-6 sequence has no introns inter 
rupting the coding sequence. A genomic sequence of interest 
comprises the nucleic acid present betWeen the initiation 
codon and the stop codon, as de?ned in the listed sequences, 
including all of the introns that are normally present in a 
native chromosome. It may further include the 3‘ and 5‘ 
untranslated regions found in the mature mRNA. It may 
further include speci?c transcriptional and translational 
regulatory sequences, such as promoters, enhancers, etc., 
including about 1 kb, but possibly more, of ?anking 
genomic DNA at either the 5‘ or 3‘ end of the transcribed 
region. The genomic DNA may be isolated as a fragment of 
100 kbp or smaller; and substantially free of ?anking. 
chromosomal sequence. 

[0081] The sequence of this 5‘ region, and further 5‘ 
upstream sequences and 3‘ doWnstream sequences, may be 
utiliZed for promoter elements, including enhancer binding 
sites, that provide for expression in tissues Where HX2004-6 
is expressed. The sequences of the HX2004-6 promoter 
elements of the invention can be based on the nucleotide 
sequences of any species (e.g., mammalian or non-mamma 
lian (e.g., reptiles, amphibians, avian (e.g., chicken)), par 
ticularly mammalian, including human, rodenti (e.g., murine 
or rat), bovine, ovine, porcine, murine, or equine, preferably 
rat or human) and can be isolated or produced from any 
source Whether natural, synthetic, semi-synthetic or recom 
binant. 

[0082] As shoWn in Example 5, overexpression of 
HX2004-6 is restricted to neoplasms of pancreas, breast, and 
colon, particularly neoplasms of ductal epithelial cells of 
these tissues. The tissue-restricted overexpression of 
HX2004-6 is useful for determining the pattern of expres 
sion, and for providing promoters that mimic the native 
pattern of expression. Naturally occurring polymorphisms in 
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the promoter region are useful for determining natural 
variations in expression, particularly those that may be 
associated With disease. Alternatively, mutations may be 
introduced into the promoter region to determine the effect 
of altering expression in experimentally de?ned systems. 
Methods for the identi?cation of speci?c DNA motifs 
involved in the binding of transcriptional factors are knoWn 
in the art, e.g. sequence similarity to knoWn binding motifs, 
gel retardation studies, etc. For examples, see Blackwell et 
al. 1995 Mol Med 1:194-205; Mortlock et al. 1996 Genome 
Res. 6: 327-33; and Joulin and Richard-Foy (1995) Eur J 
Biochem 232: 620-626. 

[0083] As shoWn in Example 5, HX2004-6 is overex 
pressed in certain cancer cells, namely pancreas, colon, and 
breast cancers, particularly adenocarcinomas, particularly 
cancerous ductal epithelial cells of these tissues. Accord 
ingly, in some embodiments, HX2004-6 polynucleotides are 
over-expressed in exocrine pancreatic, colorectal, and/or 
breast cancer cells, particularly adenocarcinomas, particu 
larly cancerous ductal epithelial cells of these cancers. 
“Overexpression” intends that an HX2004-6 mRNA is found 
at levels at least about 1.5-fold, normally at least about 
2-fold, usually at least about 5-fold, generally at least about 
10-fold, up to at least about 50-fold or higher When com 
pared With a non-cancerous cell of the same cell type. Those 
skilled in the art can readily determine Whether an 
HX2004-6 nucleic acid is overexpressed, using any knoWn 
method, including Northern blot analysis, in situ hybridiZa 
tion, and the like, using an HX2004-6 nucleic acid of the 
invention or fragment thereof. 

[0084] HX2004-6 regulatory sequences may be used to 
identify cis acting sequences required for transcriptional or 
translational regulation of HX2004-6 expression, especially 
in different tissues or stages of development, and to identify 
cis acting sequences and trans acting factors that regulate or 
mediate HX2004-6 expression. Such transcriptional or 
translational control regions may be operably linked to an 
HX2004-6 gene or other genes in order to promote expres 
sion of Wild type or altered HX2004-6 or other proteins of 
interest in cultured cells, or in embryonic, fetal or adult 
tissues, and for gene therapy. HX2004-6 transcriptional or 
translational control regions can also be used to identify 
extracellular signal molecules that regulate HX2004-6 pro 
moter activity, and thus regulate HX2004-6 expression. 

[0085] The nucleic acid compositions used in the subject 
invention may encode all or a part of the HX2004-6 
polypeptides as appropriate. SEQ ID NO:2 gives the amino 
acid translation of the nucleotide sequence given as SEQ ID 
NO:1. SEQ ID NO:4 gives the amino acid translation of the 
nucleotide sequence given as SEQ ID NO:3. In some 
embodiments, an HX2004-6 polynucleotide encodes a 
polypeptide having the amino acid sequence shoWn in SEQ 
ID NO:2. In other embodiments, an HX2004-6 polynucle 
otide encodes a polypeptide having the amino acid sequence 
shoWn as amino acids 1-342 of SEQ ID NO:2. In other 
embodiments, an HX2004-6 polynucleotide encodes a 
polypeptide having the amino acid sequence shoWn in SEQ 
ID NO:4. In other embodiments, an HX2004-6 polynucle 
otide encodes a polypeptide having the amino acid sequence 
given as amino acids 1-352 of SEQ ID NO:4. Also encom 
passed are HX2004-6 polynucleotides encoding variants, 
fragments and fusion proteins of the aforementioned 
polypeptides. Accordingly, the invention encompasses an 
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HX2004-6 polynucleotide Which encodes a polypeptide 
having an amino acid sequence of at least 5, usually at least 
about 15, usually at least about 30 or more contiguous amino 
acids of amino acids 1-342 of SEQ ID NO:2 or amino acids 
1-352 of SEQ ID NO:4; variants of an HX200-46 polypep 
tide, particularly variants having conservative amino acid 
substitutions of the aforementioned fragments; and fusion 
proteins comprising any one of the aforementioned frag 
ments and a heterologous polypeptide (i.e., a non-HX2004-6 
polypeptide). 

[0086] HX2004-6 nucleic acids can be obtained by chemi 
cal or biochemical synthesis, by recombinant DNA tech 
niques, or by isolating the nucleic acids from a biological 
source. Fragments may be obtained of the DNA sequence by 
chemically synthesiZing oligonucleotides in accordance 
With conventional methods, by restriction enZyme digestion, 
by ampli?cation (e.g., by a polymerase chain reaction), etc. 
For the most part, DNA fragments Will be of at least about 
ten contiguous nucleotides, usually at least about 15 nucle 
otides (nt), more usually at least about 18 nt to about 20 nt, 
more usually at least about 25 nt to about 50 nt. Such small 
DNA fragments are useful as primers for PCR, hybridiZation 
screening, etc. Larger DNA fragments, i.e. greater than 100 
nt are useful for production of the encoded polypeptide. For 
use in ampli?cation reactions, such as PCR, a pair of primers 
Will be used. The exact composition of the primer sequences 
is not critical to the invention, but for most applications the 
primers Will hybridiZe to the subject sequence under strin 
gent conditions, as knoWn in the art. It is preferable to 
choose a pair of primers that Will generate an ampli?cation 
product of at least about 50 nt, preferably at least about 100 
nt. Algorithms for the selection of primer sequences are 
generally knoWn, and are available in commercial softWare 
packages. Ampli?cation primers hybridiZe to complemen 
tary strands of DNA, and Will prime toWards each other. 

[0087] The HX2004-6 gene is isolated and obtained in 
substantial purity, generally as other than an intact mamma 
lian chromosome. Usually, the DNA Will be obtained sub 
stantially free of other nucleic acid sequences that do not 
include an HX2004-6 sequence or fragment thereof, gener 
ally being at least about 50%, usually at least about 90% 
pure and are typically “recombinant”, i.e. ?anked by one or 
more nucleotides With Which it is not normally associated on 
a naturally occurring chromosome. 

[0088] The DNA sequences are used in a variety of Ways. 
They can be used in methods to detect HX2004-6 mRNA in 
a biological sample, as described in more detail beloW. 

[0089] They may also be used as probes for identifying 
homologs of HX2004-6. Mammalian homologs have sub 
stantial sequence similarity to one another, ie at least 75%, 
usually at least 90%, more usually at least 95% sequence, 
identity. Sequence similarity is calculated based on a refer 
ence sequence, Which may be a subset of a larger sequence, 
such as a conserved motif, coding region, ?anking region, 
etc. Areference sequence Will usually be at least about 18 nt 
long, more usually at least about 30 nt long, and may extend 
to the complete sequence that is being compared. Algo 
rithms for sequence analysis are knoWn in the art, such as 
BLAST, described in Altschul et al. (1990) J M01. Biol. 
215:403-10. For the purposes of this invention, sequence 
identity is determined by the Smith-Waterman homology 
search algorithm as implemented in MPSRCH program 
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(Oxford Molecular). For the purposes of this invention, a 
preferred method of calculating percent identity is the 
Smith-Waterman algorithm, using the folloWing. Global 
DNA sequence identity must be greater than 65% as deter 
mined by the Smith-Waterman homology search algorithm 
as implemented in MPSRCH program (Oxford Molecular) 
using an af?ne gap search With the folloWing search param 
eters: gap open penalty, 12; and gap extension penalty, 1. 

[0090] Nucleic acids having sequence similarity are 
detected by hybridiZation under loW stringency conditions, 
for example, at 50° C. and 6><SSC (0.9 M saline/0.09 M 
sodium citrate) and remain bound When subjected to Wash 
ing at 55° C. in 1><SSC (0.15 M sodium chloride/0.015 M 
sodium citrate). Sequences sharing a high degree of nucle 
otide sequence identity may be determined by hybridiZation 
under high stringency conditions, for example, at 50° C. or 
higher and 0.1><SSC (15 mM saline/0.15 mM sodium cit 
rate). By using probes, particularly labeled probes of DNA 
sequences, one can isolate homologous or related genes. The 
source of homologous genes may be any species, eg 
primate species, particularly human; rodents, such as rats 
and mice, canines, felines, bovines, ovines, equines, yeast, 
Drosophila, Caenhorabditis, etc. 

[0091] The HX2004-6-encoding DNA may also be used to 
identify expression of the gene in a biological specimen. The 
manner in Which one probes cells for the presence of 
particular nucleotide sequences, as genomic DNA or RNA, 
is Well established in the literature and does not require 
elaboration here. mRNA may be isolated from a cell sample, 
or may be detected Without being ?rst isolated. mRNA may 
be ampli?ed by RT-PCR, using reverse transcriptase to form 
a complementary DNA strand, folloWed by polymerase 
chain reaction ampli?cation using primers speci?c for the 
subject DNA sequences. Alternatively, mRNA sample is 
separated by gel electrophoresis, transferred to a suitable 
support, e. g. nitrocellulose, nylon, etc., and then probed With 
a fragment of the subject DNA as a probe. Other techniques, 
such as oligonucleotide ligation assays, in situ hybridiZa 
tions, and hybridiZation to DNA probes arrayed on a solid 
chip may also ?nd use. Detection of mRNA hybridiZing to 
an HX2004-6 sequence is indicative of HX2004-6 gene 
expression in the sample. 

[0092] The HX2004-6 nucleic acid sequence may be 
modi?ed for a number of purposes, particularly Where they 
Will be used intracellularly, for example, by being joined to 
a nucleic acid cleaving agent, eg a chelated metal ion, such 
as iron or chromium for cleavage of the gene; or the like. 

[0093] The sequence of the HX2004-6 locus, including 
?anking promoter regions and coding regions, may be 
mutated in various Ways knoWn in the art to generate 
targeted changes in promoter strength, sequence of the 
encoded protein, etc. The DNA sequence or product of such 
a mutation Will be substantially similar to the sequences 
provided herein, i.e. Will differ by at least one nucleotide or 
amino acid, respectively, and may differ by at least tWo but 
generally not more than about ten nucleotides or amino 
acids. The sequence changes may be substitutions, insertions 
or deletions. Deletions may further include larger changes, 
such as deletions of a domain or exon. Other modi?cations 

of interest include epitope tagging, eg with the FLAG 
system, HA, etc. For studies of subcellular localiZation, 
fusion proteins With green ?uorescent proteins (GFP) may 
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be used. Such mutated genes may be used to study structure 
function relationships of HX2004-6 polypeptides With other 
polypeptides, or to alter properties of the proteins that affect 
their function or regulation. Such modi?ed HX2004-6 
sequences can be used, for example, to generate transgenic 
animals. 

[0094] Techniques for in vitro mutagenesis of cloned 
genes are knoWn. Examples of protocols for scanning muta 
tions may be found in Gustin et al., 1993 Biotechniques 
14122 ; Barany, 1985 Gene 371111-23; Colicelli et al., 1985 
Mol Gen Genet 1991537-9; and Prentki et al., 1984 Gene 
291303-13. Methods for site-speci?c mutagenesis can be 
found in Sambrook et al., 1989 Molecular Cloning: A 
Laboratory Manual, CSH Press, pp. 15.3-15.108; Weiner et 
al., 1993 Gene 126135-41; Sayers et al., 1992 Biotechniques 
131592-6; Jones and Winistorfer, 1992 Biotechniques 
121528-30; Barton et al., 1990 Nucleic Acids Res. 1817349 
55; Marotti and Tomich, 1989 Gene Anal. Tech. 6167-70; 
and Zhu 1989 Anal. Biochem. 1771120-4. 

[0095] Recombinant Vectors 

[0096] The present invention further provides recombi 
nant vectors comprising an HX2004-6 polynucleotide of the 
invention. Recombinant vectors are useful for propagation 
of the subject HX2004-6 polynucleotides (cloning vectors). 
They are also useful for effecting expression of an 
HX2004-6 polynucleotide in a cell. The choice of appropri 
ate vector is Well Within the skill of the art. A Wide variety 
of vectors, both cloning vectors and expression vectors, are 
knoWn to those skilled in the art, have been described in, 
inter alia, Current Protocols in Molecular Biology, M. 
Ausubel, et al., Eds. 1987, and updates), and can be used in 
the present invention. Many such vectors are available 
commercially. 

[0097] The subject polynucleotides are generally propa 
gated by placing an HX2004-6 polynucleotide in a vector. 
Viral and non-viral vectors can be used, including plasmids. 
The choice of plasmid Will depend on the type of cell in 
Which propagation is desired and the purpose of propaga 
tion. Certain vectors are useful for amplifying and making 
large amounts of the desired DNA sequence. 

[0098] Other vectors are suitable for expression in cells in 
culture (“expression vectors”). These vectors Will generally 
include regulatory sequences (“control sequences” or “con 
trol regions”) Which are necessary to effect the expression of 
an HX2004-6 polynucleotide to Which they are operably 
linked. Still other vectors are suitable for transfer and 
expression in cells in a Whole organism or person. 

[0099] Host Cells 

[0100] The present invention further provides isolated 
host cells comprising HX2004-6 polynucleotides of the 
invention. Suitable host cells include prokaryotes such as E. 
coli, B. subtilis, S. cerevisiae; and eukaryotic cells, including 
insect cells in combination With baculovirus vectors, yeast 
cells, such as Saccharomyces cerevisiae, or cells of a higher 
organism such as vertebrates, particularly mammals, e.g. 
COS 7 cells, may be used as the expression host cells. Host 
cells can be used for the purposes of propagating an 
HX2004-6 polynucleotide, for production of an HX2004-6 
polypeptide, or in a screening method as described beloW. 




























































