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(57) ABSTRACT 

Compositions and methods for the therapy and diagnosis of 
cancer, particularly breast cancer, are disclosed. Illustrative 
compositions comprise one or more breast tumor polypep 
tides, immunogenic portions thereof, polynucleotides that 
encode such polypeptides, antigen presenting cell that 
expresses such polypeptides, and T cells that are specific for 
cells expressing Such polypeptides. The disclosed composi 
tions are useful, for example, in the diagnosis, prevention 
and/or treatment of diseases, particularly breast cancer. 
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COMPOSITIONS AND METHODS FOR THE 
THERAPY AND DAGNOSIS OF BREAST CANCER 

TECHNICAL FIELD OF THE INVENTION 

0001. The present invention relates generally to therapy 
and diagnosis of cancer, Such as breast cancer. The invention 
is more specifically related to polypeptides, comprising at 
least a portion of a breast tumor protein, and to polynucle 
otides encoding Such polypeptides. Such polypeptides and 
polynucleotides are useful in pharmaceutical compositions, 
e.g., vaccines, and other compositions for the diagnosis and 
treatment of breast cancer. 

BACKGROUND OF THE INVENTION 

0002) 
0003) Breast cancer is a significant health problem for 
women in the United States and throughout the world. 
Although advances have been made in detection and treat 
ment of the disease, breast cancer remains the second 
leading cause of cancer-related deaths in women, affecting 
more than 180,000 women in the United States each year. 
For women in North America, the life-time odds of getting 
breast cancer are one in eight. 
0004 2. Description of the Related Art 

1. Field of the Invention 

0005 No vaccine or other universally successful method 
for the prevention or treatment of breast cancer is currently 
available. Management of the disease currently relies on a 
combination of early diagnosis (through routine breast 
screening procedures) and aggressive treatment, which may 
include one or more of a variety of treatments such as 
Surgery, radiotherapy, chemotherapy and hormone therapy. 
The course of treatment for a particular breast cancer is often 
selected based on a variety of prognostic parameters, includ 
ing an analysis of specific tumor markers. See, e.g., Porter 
Jordan and Lippman, Breast Cancer 8:73-100 (1994). How 
ever, the use of established markers often leads to a result 
that is difficult to interpret, and the high mortality observed 
in breast cancer patients indicates that improvements are 
needed in the treatment, diagnosis and prevention of the 
disease. 

0006. Accordingly, there is a need in the art for improved 
methods for the treatment and diagnosis of breast cancer. 
The present invention fulfills these needs and further pro 
vides other related advantages. 

SUMMARY OF THE INVENTION 

0007. In one aspect, the present invention provides poly 
nucleotide compositions comprising a sequence selected 
from the group consisting of 
0008 (a) sequences provided in SEQ ID NO:1-61, 
63-175, 178, 180, 182-468, 474, 476, 477, 479, 482, 484, 
486, 489-492, 504-506, 510-513, 520-533, 548-550, 564, 
566-569, and 576; 
0009 (b) complements of the sequences provided in SEQ 
ID NO:1-61, 63-175, 178, 180, 182-468, 474, 476, 477,479, 
482, 484, 486, 489-492, 504-506, 510-513, 520-533, 548 
550, 564, 566-569, and 576; 
0010 (c) sequences consisting of at least 20 contiguous 
residues of a sequence provided in SEQ ID NO:1-61. 
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63-175, 178, 180, 182-468, 474, 476, 477, 479, 482, 484, 
486, 489-492, 504-506, 510-513, 520-533, 548-550, 564, 
566-569, and 576; 

0011 (d) sequences that hybridize to a sequence provided 
in SEQ ID NO: 1-61, 63-175, 178, 180, 182-468, 474, 476, 
477, 479, 482, 484, 486, 489-492, 504-506, 510-513,520 
533, 548-550, 564, 566-569, and 576, under moderately 
stringent conditions; 
0012 (e) sequences having at least 75% identity to a 
sequence of SEQ ID NO:1-61, 63-175, 178, 180, 182-468, 
474, 476, 477, 479, 482, 484, 486, 489-492, 504-506, 
510-513,520-533, 548-550, 564, 566-569, and 576; 

0013 (f) sequences having at least 90% identity to a 
sequence of SEQ ID NO:1-61, 63-175, 178, 180, 182-468, 
474, 476, 477, 479, 482, 484, 486, 489-492, 504-506, 
510-513,520-533, 548-550, 564, 566-569, and 576; and 

0014 (g) degenerate variants of a sequence provided in 
SEQ ID NO: 1-61, 63-175, 178, 180, 182-468, 474, 476, 
477, 479, 482, 484, 486, 489-492, 504-506, 510-513,520 
533, 548-550, 564, 566-569, and 576. 

0015. In one preferred embodiment, the polynucleotide 
compositions of the invention are expressed in at least about 
20%, more preferably in at least about 30%, and most 
preferably in at least about 50% of breast tumors samples 
tested, at a level that is at least about 2-fold, preferably at 
least about 5-fold, and most preferably at least about 10-fold 
higher than that for normal tissues. 
0016. The present invention, in another aspect, provides 
polypeptide compositions comprising an amino acid 
sequence that is encoded by a polynucleotide sequence 
described above. 

0017. The present invention further provides polypeptide 
compositions comprising an amino acid sequence selected 
from the group consisting of sequences recited in SEQ ID 
NO:62, 176, 179, 181, 469-473, 475, 478, 483, 485, 487, 
488, 493-503, 507-509, 514-519, 534-547, 551-553, 565, 
570-573, and 577-627. 

0018. In certain preferred embodiments, the polypeptides 
and/or polynucleotides of the present invention are immu 
nogenic, i.e., they are capable of eliciting an immune 
response, particularly a humoral and/or cellular immune 
response, as further described herein. 

0019. The present invention further provides fragments, 
variants and/or derivatives of the disclosed polypeptide 
and/or polynucleotide sequences, wherein the fragments, 
variants and/or derivatives preferably have a level of immu 
nogenic activity of at least about 50%, preferably at least 
about 70% and more preferably at least about 90% of the 
level of immunogenic activity of a polypeptide sequence set 
forth in SEQID NO: 62, 176, 179, 181,469-473, 475, 478, 
483, 485, 487,488, 493-503, 507-509, 514-519, 534-547, 
551-553, 565, 570-573, and 577-627 or a polypeptide 
sequence encoded by a polynucleotide sequence set forth in 
SEQ ID NO: 1-61, 63-175, 178, 180, 182-468, 474, 476, 
477, 479, 482, 484, 486, 489-492, 504-506, 510-513,520 
533, 548-550, 564, 566-569, and 576. 

0020. The present invention further provides polynucle 
otides that encode a polypeptide described above, expres 
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sion vectors comprising Such polynucleotides and host cells 
transformed or transfected with Such expression vectors. 
0021 Within other aspects, the present invention pro 
vides pharmaceutical compositions comprising a polypep 
tide or polynucleotide as described above and a physiologi 
cally acceptable carrier. 

0022 Within a related aspect of the present invention, the 
pharmaceutical compositions, e.g., vaccine compositions, 
are provided for prophylactic or therapeutic applications. 
Such compositions generally comprise an immunogenic 
polypeptide or polynucleotide of the invention and an immu 
nostimulant. Such as an adjuvant. 
0023 The present invention further provides pharmaceu 

tical compositions that comprise: (a) an antibody or antigen 
binding fragment thereof that specifically binds to a 
polypeptide of the present invention, or a fragment thereof. 
and (b) a physiologically acceptable carrier. 
0024. Within further aspects, the present invention pro 
vides pharmaceutical compositions comprising: (a) an anti 
gen presenting cell that expresses a polypeptide as described 
above and (b) a pharmaceutically acceptable carrier or 
excipient. Illustrative antigen presenting cells include den 
dritic cells, macrophages, monocytes, fibroblasts and B 
cells. 

0025. Within related aspects, pharmaceutical composi 
tions are provided that comprise: (a) an antigen presenting 
cell that expresses a polypeptide as described above and (b) 
an immunostimulant. 

0026. The present invention further provides, in other 
aspects, fusion proteins that comprise at least one polypep 
tide as described above, as well as polynucleotides encoding 
Such fusion proteins, typically in the form of pharmaceutical 
compositions, e.g., Vaccine compositions, comprising a 
physiologically acceptable carrier and/or an immunostimu 
lant. The fusions proteins may comprise multiple immuno 
genic polypeptides or portions/variants thereof, as described 
herein, and may further comprise one or more polypeptide 
segments for facilitating the expression, purification and/or 
immunogenicity of the polypeptide(s). 

0027. The present invention further provides, in other 
aspects, fusion proteins that comprise at least one polypep 
tide as described above, as well as polynucleotides encoding 
Such fusion proteins. Exemplary fusion proteins according 
to the present invention comprise a first amino acid portion 
and a second amino acid portion wherein the first amino acid 
portion includes 9 or more contiguous amino acids from 
mammaglobin as depicted by amino acids 1-93 of SEQ ID 
NO:493 (SEQ ID NO:503); wherein the second amino acid 
portion includes 9 or more contiguous amino acids from 
B726Pas depicted by SEQID NO:475, SEQID NO:469, or 
SEQID NO: 176; and wherein the first amino acid portion is 
connected to either the amino terminal or carboxy-terminal 
end of the second amino acid portion. 
0028 Still further embodiments of the present invention 
provide fusion proteins wherein said first amino acid portion 
is selected from the group consisting of: IDELKECFLN 
QTDETLSNVE (SEQ ID NO:496; amino acids 59-78 of 
SEQ ID NO:493); TFNAIDELKECFLNQ (SEQ ID 
NO:497; amino acids 55-69 of SEQ ID NO:493); SQHCY 
AGSGCPLLENVISKTI (SEQ ID NO:498; amino acids 
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13-33 of SEQID NO:493); EYKELLOEFIDDNATTNAID 
(SEQ ID NO:499; amino acids 41-60 of SEQID NO:493); 
KLLMVLMLA (SEQ ID NO:500; amino acids 2-10 of SEQ 
ID NO:493); QEFIDDNATTNAI (SEQ ID NO:501; amino 
acids 47-59 of SEQID NO:493); LKECFLNQTDETL (SEQ 
ID NO:502; amino acids 62-74 of SEQID NO:493), and any 
one of the amino acid sequences set forth in SEQ ID 
NO:578-593. 

0029. Alternative embodiments provide fusion proteins 
wherein the second amino acid portion includes 9 or more 
contiguous amino acids encoded by (1) the combined 
upstream and downstream open reading frame (ORF) of 
B726P as depicted in SEQ ID NO:475; (2) the upstream 
ORF of B726P as depicted in SEQ ID NO:469; and (3) the 
downstream ORF of B726Pas depicted in SEQID NO:176. 
Fusion proteins according to the present invention may also 
comprise a second amino acid portion that includes 9 or 
more contiguous amino acids from the amino acid sequence 
depicted by amino acids 1-129 of SEQ ID NO:475. Still 
additional exemplary fusion proteins are depicted herein by 
SEQ ID NO:493, SEQ ID NO:494, and SEQ ID NO:495. 
0030) Fusion proteins are provided wherein the mamma 
globin amino acid portion is connected to the amino-termi 
nus of the B726P amino acid portion while other fusion 
proteins are provided wherein the mammaglobin amino acid 
portion is connected to the carboxy-terminus of the B726P 
amino acid portion. The connection between the mamma 
globin amino acid portion and the B726P portion may be a 
covalent bond. Additionally, a stretch of amino acids either 
unrelated or related to either mammaglobin and/or B726P 
may be incorporated between or either amino- or carboxy 
terminal to either the mammaglobin and/or B726P amino 
acid portion. 

0031. The present invention also provides isolated poly 
nucleotides that encode any of the fusion proteins that are 
specifically disclosed herein as well as those fusion proteins 
that may be accomplished with routine experimentation by 
the ordinarily skilled artisan. 
0032. Within further aspects, the present invention pro 
vides methods for stimulating an immune response in a 
patient, preferably a T cell response in a human patient, 
comprising administering a pharmaceutical composition 
described herein. The patient may be afflicted with breast 
cancer, in which case the methods provide treatment for the 
disease, or patient considered at risk for Such a disease may 
be treated prophylactically. 

0033 Within further aspects, the present invention pro 
vides methods for inhibiting the development of a cancer in 
a patient, comprising administering to a patient a pharma 
ceutical composition as recited above. The patient may be 
afflicted with breast cancer, in which case the methods 
provide treatment for the disease, or patient considered at 
risk for Such a disease may be treated prophylactically. 
0034. The present invention further provides, within 
other aspects, methods for removing tumor cells from a 
biological sample, comprising contacting a biological 
sample with T cells that specifically react with a polypeptide 
of the present invention, wherein the step of contacting is 
performed under conditions and for a time sufficient to 
permit the removal of cells expressing the protein from the 
sample. 
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0035. Within related aspects, methods are provided for 
inhibiting the development of a cancer in a patient, com 
prising administering to a patient a biological sample treated 
as described above. 

0.036 Methods are further provided, within other aspects, 
for stimulating and/or expanding T cells specific for a 
polypeptide of the present invention, comprising contacting 
T cells with one or more of: (i) a polypeptide as described 
above; (ii) a polynucleotide encoding Such a polypeptide; 
and/or (iii) an antigen presenting cell that expresses such a 
polypeptide; under conditions and for a time Sufficient to 
permit the stimulation and/or expansion of T cells. Isolated 
T cell populations comprising T cells prepared as described 
above are also provided. 
0037 Within further aspects, the present invention pro 
vides methods for inhibiting the development of a cancer in 
a patient, comprising administering to a patient an effective 
amount of a T cell population as described above. 
0038. The present invention further provides methods for 
inhibiting the development of a cancer in a patient, com 
prising the steps of: (a) incubating CD4 and/or CD8 T 
cells isolated from a patient with one or more of: (i) a 
polypeptide comprising at least an immunogenic portion of 
polypeptide disclosed herein; (ii) a polynucleotide encoding 
Such a polypeptide; and (iii) an antigen-presenting cell that 
expressed such a polypeptide; and (b) administering to the 
patient an effective amount of the proliferated T cells, and 
thereby inhibiting the development of a cancer in the patient. 
Proliferated cells may, but need not, be cloned prior to 
administration to the patient. 
0039. Within further aspects, the present invention pro 
vides methods for determining the presence or absence of a 
cancer, preferably a breast cancer, in a patient comprising: 
(a) contacting a biological sample obtained from a patient 
with a binding agent that binds to a polypeptide as recited 
above; (b) detecting in the sample an amount of polypeptide 
that binds to the binding agent; and (c) comparing the 
amount of polypeptide with a predetermined cut-off value, 
and therefrom determining the presence or absence of a 
cancer in the patient. Within preferred embodiments, the 
binding agent is an antibody, more preferably a monoclonal 
antibody. 

0040. The present invention also provides, within other 
aspects, methods for monitoring the progression of a cancer 
in a patient. Such methods comprise the steps of: (a) 
contacting a biological sample obtained from a patient at a 
first point in time with a binding agent that binds to a 
polypeptide as recited above; (b) detecting in the sample an 
amount of polypeptide that binds to the binding agent; (c) 
repeating steps (a) and (b) using a biological sample 
obtained from the patient at a Subsequent point in time; and 
(d) comparing the amount of polypeptide detected in step (c) 
with the amount detected in step (b) and therefrom moni 
toring the progression of the cancer in the patient. 
0041. The present invention further provides, within 
other aspects, methods for determining the presence or 
absence of a cancer in a patient, comprising the steps of: (a) 
contacting a biological sample obtained from a patient with 
an oligonucleotide that hybridizes to a polynucleotide that 
encodes a polypeptide of the present invention; (b) detecting 
in the sample a level of a polynucleotide, preferably mRNA, 
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that hybridizes to the oligonucleotide; and (c) comparing the 
level of polynucleotide that hybridizes to the oligonucleotide 
with a predetermined cut-off value, and therefrom determin 
ing the presence or absence of a cancer in the patient. Within 
certain embodiments, the amount of mRNA is detected via 
polymerase chain reaction using, for example, at least one 
oligonucleotide primer that hybridizes to a polynucleotide 
encoding a polypeptide as recited above, or a complement of 
such a polynucleotide. Within other embodiments, the 
amount of mRNA is detected using a hybridization tech 
nique, employing an oligonucleotide probe that hybridizes 
to a polynucleotide that encodes a polypeptide as recited 
above, or a complement of Such a polynucleotide. 

0042. In related aspects, methods are provided for moni 
toring the progression of a cancer in a patient, comprising 
the steps of: (a) contacting a biological sample obtained 
from a patient with an oligonucleotide that hybridizes to a 
polynucleotide that encodes a polypeptide of the present 
invention; (b) detecting in the sample an amount of a 
polynucleotide that hybridizes to the oligonucleotide; (c) 
repeating steps (a) and (b) using a biological sample 
obtained from the patient at a Subsequent point in time; and 
(d) comparing the amount of polynucleotide detected in step 
(c) with the amount detected in step (b) and therefrom 
monitoring the progression of the cancer in the patient. 

0043. Within further aspects, the present invention pro 
vides antibodies, such as monoclonal antibodies, that bind to 
a polypeptide as described above, as well as diagnostic kits 
comprising Such antibodies. Diagnostic kits comprising one 
or more oligonucleotide probes or primers as described 
above are also provided. 

0044) These and other aspects of the present invention 
will become apparent upon reference to the following 
detailed description and attached drawings. All references 
disclosed herein are hereby incorporated by reference in 
their entirety as if each was incorporated individually. 

BRIEF DESCRIPTION OF THE DRAWINGS 
AND SEQUENCE IDENTIFIERS 

004.5 FIG. 1 shows the results of a Northern blot of the 
clone SYN18C6 (SEQ ID NO:40). 
0046 FIG. 2 shows the results of an IFN-gamma 
ELISPOT assay demonstrating that the B726P-specific CTL 
clone recognizes and lyses breast tumor cell lines expressing 
B726P. 

0047 SEQID NO:1 is the determined cDNA sequence of 
JBT2. 

0.048 SEQID NO:2 is the determined cDNA sequence of 
JBT6. 

0049 SEQID NO:3 is the determined cDNA sequence of 
JBT7. 

0050 SEQID NO:4 is the determined cDNA sequence of 
JBT1 O. 

0051 SEQID NO:5 is the determined cDNA sequence of 
JBT13. 

0.052 SEQID NO:6 is the determined cDNA sequence of 
JBT 14. 
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0053) 
JBT15. 

0054) 
JBT1 6. 

0055) 
JBT17. 

0056 SEQ ID 
of JBT22. 

0057 SEQ ID 
of JBT25. 

0058 SEQ ID 
of JBT28. 

0059) SEQ ID 
of JBT32. 

0060 SEQ ID 
of JBT33. 

0061 SEQ ID 
of JBT34. 

0062 SEQ ID 
of JBT36. 

0063 SEQ ID 
of JBT37. 

0064.) SEQ ID 
of JBT51. 

0065) SEQ ID 
of JBTT1. 

0.066 SEQ ID 
of JBTTT. 

0067 SEQ ID 
of JBTT11. 

0068 SEQ ID 
of JBTT 14. 

0069 SEQ ID 
of JBTT18. 

0070 SEQ ID 
of JBTT19. 

0071 SEQ ID 
of JBTT2O. 

0072) SEQ ID 
of JBTT21. 

0073 SEQ ID 
of JBTT22. 

0074) SEQ ID 
of JBTT28. 

0075 SEQ ID 
of JBTT29. 

0076 SEQ ID 
of JBTT33. 

0077 SEQ ID 
of JBTT37. 

0078 SEQ ID 
of JBTT38. 

SEQID NO:7 is the determined cDNA sequence of 

SEQID NO:8 is the determined cDNA sequence of 

SEQID NO:9 is the determined cDNA sequence of 

NO:10 is the determined cDNA sequence 

NO:11 is the determined cDNA sequence 

NO:12 is the determined cDNA sequence 

NO:13 is the determined cDNA sequence 

NO:14 is the determined cDNA sequence 

NO:15 is the determined cDNA sequence 

NO:16 is the determined cDNA sequence 

NO:17 is the determined cDNA sequence 

NO:18 is the determined cDNA sequence 

NO:19 is the determined cDNA sequence 

NO:20 is the determined cDNA sequence 

NO:21 is the determined cDNA sequence 

NO:22 is the determined cDNA sequence 

NO:23 is the determined cDNA sequence 

NO:24 is the determined cDNA sequence 

NO:25 is the determined cDNA sequence 

NO:26 is the determined cDNA sequence 

NO:27 is the determined cDNA sequence 

NO:28 is the determined cDNA sequence 

NO:29 is the determined cDNA sequence 

NO:30 is the determined cDNA sequence 

NO:31 is the determined cDNA sequence 

NO:32 is the determined cDNA sequence 

0079 
of JBTT47. 

0080) 
of JBTT48. 

0081) 
of JBTTSO. 

0082 
of JBTT51. 

0083) 
of JBTT52. 

0084) 
of JBTT54. 

0085 
of SYN17F 4. 

0086) 
of SYN18C6 (also known as B709P). 
0087 
of SYN19A2. 

0088) 
of SYN19C8. 

0089) 
of SYN2OA12. 

0090) 
of SYN2OG6. 

0091) 
of SYN2OG6-2. 

0092) 
of SYN21B9. 

0093) 
of SYN21B9-2. 

0094) 
of SYN21C10. 

0095 
of SYN21 G10. 

0096) 
of SYN21 G10-2. 

0097 
of SYN21 G11. 

0098) 
of SYN21 G11-2. 

0099) 
of SYN21H8. 

0100 
of SYN22A1 O. 

0101 
of SYN22A10-2. 

0102) 
of SYN22A12. 

0103) 
of SYN22A2 (also referred to as B718P). 
0.104) 
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SEQ ID NO:33 is the determined cDNA sequence 

SEQ ID NO:34 is the determined cDNA sequence 

SEQ ID NO:35 is the determined cDNA sequence 

SEQ ID NO:36 is the determined cDNA sequence 

SEQ ID NO:37 is the determined cDNA sequence 

SEQ ID NO:38 is the determined cDNA sequence 

SEQ ID NO:39 is the determined cDNA sequence 

SEQ ID NO:40 is the determined cDNA sequence 

SEQ ID NO:41 is the determined cDNA sequence 

SEQ ID NO:42 is the determined cDNA sequence 

SEQ ID NO:43 is the determined cDNA sequence 

SEQ ID NO:44 is the determined cDNA sequence 

SEQ ID NO:45 is the determined cDNA sequence 

SEQ ID NO:46 is the determined cDNA sequence 

SEQ ID NO:47 is the determined cDNA sequence 

SEQ ID NO:48 is the determined cDNA sequence 

SEQ ID NO:49 is the determined cDNA sequence 

SEQ ID NO:50 is the determined cDNA sequence 

SEQ ID NO:51 is the determined cDNA sequence 

SEQ ID NO:52 is the determined cDNA sequence 

SEQ ID NO:53 is the determined cDNA sequence 

SEQ ID NO:54 is the determined cDNA sequence 

SEQ ID NO:55 is the determined cDNA sequence 

SEQ ID NO:56 is the determined cDNA sequence 

SEQ ID NO:57 is the determined cDNA sequence 

SEQ ID NO:58 is the determined cDNA sequence 
of SYN22B4. 
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0105 SEQ ID NO:59 is the determined cDNA sequence 
of SYN22C2. 

0106 SEQ ID NO:60 is the determined cDNA sequence 
of SYN22E10. 

0107 SEQ ID NO:61 is the determined cDNA sequence 
of SYN22F2. 

0108 SEQID NO:62 is a predicted amino acid sequence 
for SYN18C6 (also known as B709P). 
0109 SEQ ID NO:63 is the determined cDNA sequence 
of B723P. 

0110 SEQID NO:64 is the determined cDNA sequence 
for B724.P. 

0111 SEQ ID NO:65 is the determined cDNA sequence 
of B77OP 

0112 SEQID NO:66 is the determined cDNA sequence 
of B716P. 

0113 SEQID NO:67 is the determined cDNA sequence 
of B725P 

0114 SEQID NO:68 is the determined cDNA sequence 
of B717P 

0115 SEQID NO:69 is the determined cDNA sequence 
of B771 P. 

0116 SEQID NO:70 is the determined cDNA sequence 
of B722P 

0117 SEQID NO:71 is the determined cDNA sequence 
of B726P. 

0118 SEQID NO:72 is the determined cDNA sequence 
of B727P 

0119 SEQID NO:73 is the determined cDNA sequence 
of B728P. 

0120 SEQ ID NO:74-87 are the determined cDNA 
sequences of isolated clones which show homology to 
known sequences. 
0121 SEQ ID NO:88 is the determined cDNA sequence 
of 13053. 

0122) SEQ ID NO:89 is the determined cDNA sequence 
of 13057. 

0123 SEQ ID NO:90 is the determined cDNA sequence 
of 13059. 

0.124 SEQ ID NO:91 is the determined cDNA sequence 
of 13065. 

0125 SEQ ID NO:92 is the determined cDNA sequence 
of 13067. 

0126 SEQ ID NO:93 is the determined cDNA sequence 
of 13068. 

0127 SEQ ID NO:94 is the determined cDNA sequence 
of 13071. 

0128 SEQ ID NO:95 is the determined cDNA sequence 
of 13072. 

0129 SEQ ID NO:96 is the determined cDNA sequence 
of 13073. 
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0130 SEQ ID NO:97 is the determined cDNA sequence 
of 13075. 

0131 SEQ ID NO:98 is the determined cDNA sequence 
of 13078. 

0132) SEQ ID NO:99 is the determined cDNA sequence 
of 13079. 

0.133 SEQID NO:100 is the determined cDNA sequence 
of 13081. 

0134) SEQID NO:101 is the determined cDNA sequence 
of 13082. 

0135) SEQID NO:102 is the determined cDNA sequence 
of 13092. 

0.136 SEQID NO:103 is the determined cDNA sequence 
of 13097. 

0.137 SEQID NO:104 is the determined cDNA sequence 
of 13101. 

0138 SEQID NO:105 is the determined cDNA sequence 
of 13102. 

0139 SEQID NO:106 is the determined cDNA sequence 
of 13119. 

0140 SEQID NO:107 is the determined cDNA sequence 
of 13131. 

0141 SEQID NO:108 is the determined cDNA sequence 
Of 13133. 

0142) SEQID NO:109 is the determined cDNA sequence 
of 13135. 

0143 SEQID NO:110 is the determined cDNA sequence 
of 13139. 

0144). SEQID NO:111 is the determined cDNA sequence 
of 13140. 

0145 SEQID NO:112 is the determined cDNA sequence 
of 13146. 

0146 SEQID NO:113 is the determined cDNA sequence 
of 13147. 

0147 SEQID NO:114 is the determined cDNA sequence 
of 13148. 

0148 SEQID NO:115 is the determined cDNA sequence 
of 13149. 

0149 SEQID NO:116 is the determined cDNA sequence 
of 13151. 

0150 SEQID NO:117 is the determined cDNA sequence 
of 13051 

0151 SEQID NO:118 is the determined cDNA sequence 
of 13052 

0152 SEQID NO:119 is the determined cDNA sequence 
of 13055 

0153 SEQID NO:120 is the determined cDNA sequence 
of 13058 

0154 SEQID NO:121 is the determined cDNA sequence 
of 13062 

O155 SEQID NO:122 is the determined cDNA sequence 
of 13064 
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0156 SEQID NO:123 is the determined cDNA sequence 
of 1308O 

0157 SEQID NO.124 is the determined cDNA sequence 
of 13093 

0158 SEQID NO:125 is the determined cDNA sequence 
of 13094 

0159 SEQID NO:126 is the determined cDNA sequence 
of 13095 

0160 SEQID NO:127 is the determined cDNA sequence 
of 13096 

0161 SEQID NO:128 is the determined cDNA sequence 
of 13099 

0162 SEQID NO:129 is the determined cDNA sequence 
of 13100 

0163 SEQID NO:130 is the determined cDNA sequence 
of 13103 

0164 SEQID NO:131 is the determined cDNA sequence 
of 13106 

0165 SEQID NO:132 is the determined cDNA sequence 
of 13107 

0166 SEQID NO:133 is the determined cDNA sequence 
of 13108 

0167 SEQID NO:134 is the determined cDNA sequence 
Of 13121 

0168 SEQID NO:135 is the determined cDNA sequence 
of 13126 

0169 SEQID NO:136 is the determined cDNA sequence 
of 13129 

0170 SEQID NO:137 is the determined cDNA sequence 
of 13130 

0171 SEQID NO: 138 is the determined cDNA sequence 
of 13134 

0172 SEQID NO:139 is the determined cDNA sequence 
of 13141 

0173 SEQID NO:140 is the determined cDNA sequence 
of 13142 

0.174 SEQID NO:141 is the determined cDNA sequence 
of 14376 

0175 SEQID NO:142 is the determined cDNA sequence 
of 14377 

0176 SEQID NO:143 is the determined cDNA sequence 
of 14383 

0177 SEQID NO:144 is the determined cDNA sequence 
of 14384 

0178 SEQID NO:145 is the determined cDNA sequence 
of 14387 

0179 SEQID NO:146 is the determined cDNA sequence 
of 14392 

0180 SEQID NO:147 is the determined cDNA sequence 
of 14394 

0181 SEQID NO:148 is the determined cDNA sequence 
of 14398 
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0182 SEQID NO:149 is the determined cDNA sequence 
of 14401 

0183 SEQID NO:150 is the determined cDNA sequence 
of 14402 

0184 SEQID NO:151 is the determined cDNA sequence 
of 14405 

0185. SEQID NO:152 is the determined cDNA sequence 
of 14409 

0186 SEQID NO:153 is the determined cDNA sequence 
of 14412 

0187 SEQID NO:154 is the determined cDNA sequence 
of 14414 

0188 SEQID NO:155 is the determined cDNA sequence 
of 14415 

0189 SEQID NO:156 is the determined cDNA sequence 
of 14416 

0.190 SEQID NO:157 is the determined cDNA sequence 
of 14419 

0191 SEQID NO:158 is the determined cDNA sequence 
of 14426 

0.192 SEQID NO:159 is the determined cDNA sequence 
of 14427 

0193 SEQID NO:160 is the determined cDNA sequence 
of 14375 

0194 SEQID NO:161 is the determined cDNA sequence 
of 14378 

0.195 SEQID NO:162 is the determined cDNA sequence 
of 14379 

0196) SEQID NO:163 is the determined cDNA sequence 
of 14380 

0.197 SEQID NO:164 is the determined cDNA sequence 
of 14381 

0198 SEQID NO:165 is the determined cDNA sequence 
of 14382 

0199 SEQID NO:166 is the determined cDNA sequence 
of 14388 

0200 SEQID NO:167 is the determined cDNA sequence 
of 14399 

0201 SEQID NO:168 is the determined cDNA sequence 
of 14406 

0202 SEQID NO:169 is the determined cDNA sequence 
of 14407 

0203 SEQID NO:170 is the determined cDNA sequence 
of 14408 

0204 SEQID NO:171 is the determined cDNA sequence 
of 14417 

0205 SEQID NO:172 is the determined cDNA sequence 
of 14418 

0206 SEQID NO:173 is the determined cDNA sequence 
of 14423 

0207 SEQID NO:174 is the determined cDNA sequence 
of 14424 
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0208 SEQID NO:175 is the determined cDNA sequence 
of B726P-2O 

0209 SEQ ID NO:176 is the predicted amino acid 
sequence of B726P-20 (also referred to as B726P down 
stream ORF) 
0210 SEQ ID NO:177 is a PCR primer 
0211 SEQID NO:178 is the determined cDNA sequence 
of B726P-74 

0212 SEQ ID NO:179 is the predicted amino acid 
sequence of B726P-74 
0213 SEQID NO:180 is the determined cDNA sequence 
of B726P-79 

0214 SEQ ID NO:181 is the predicted amino acid 
sequence of B726P-79 
0215 SEQID NO:182 is the determined cDNA sequence 
of 19439.1, showing homology to the mammaglobin gene 
0216 SEQID NO:183 is the determined cDNA sequence 
of 19407.1, showing homology to the human keratin gene 
0217 SEQID NO:184 is the determined cDNA sequence 
of 19428.1, showing homology to human chromosome 17 
clone 

0218 SEQID NO:185 is the determined cDNA sequence 
of B808P (19408), showing no significant homology to any 
known gene 
0219 SEQID NO:186 is the determined cDNA sequence 
of 1946.0.1, showing no significant homology to any known 
gene 

0220 SEQID NO:187 is the determined cDNA sequence 
of 19419.1, showing homology to Ig kappa light chain 
0221) SEQID NO:188 is the determined cDNA sequence 
of 19411.1, showing homology to human alpha-1 collagen 
0222 SEQID NO:189 is the determined cDNA sequence 
of 19420.1, showing homology to mus musculus protein 
ase-3 

0223 SEQID NO:190 is the determined cDNA sequence 
of 19432.1, showing homology to human high motility 
group box 
0224 SEQID NO:191 is the determined cDNA sequence 
of 19412.1, showing homology to the human plasminogen 
activator gene 
0225 SEQID NO:192 is the determined cDNA sequence 
of 19415.1, showing homology to mitogen activated protein 
kinase 

0226 SEQID NO:193 is the determined cDNA sequence 
of 19409.1, showing homology to the chondroitin sulfate 
proteoglycan protein 

0227 SEQID NO:194 is the determined cDNA sequence 
of 19406.1, showing no significant homology to any known 
gene 

0228 SEQID NO:195 is the determined cDNA sequence 
of 19421.1, showing homology to human fibronectin 
0229 SEQID NO:196 is the determined cDNA sequence 
of 19426.1, showing homology to the retinoic acid receptor 
responder 3 
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0230 SEQID NO:197 is the determined cDNA sequence 
of 19425.1, showing homology to MyD88 mRNA 

0231 SEQID NO:198 is the determined cDNA sequence 
of 19424.1, showing homology to peptide transporter (TAP 
1) mRNA 
0232) SEQID NO:199 is the determined cDNA sequence 
of 19429.1, showing no significant homology to any known 
gene 

0233 SEQID NO:200 is the determined cDNA sequence 
of 19435.1, showing homology to human polymorphic epi 
thelial mucin 

0234 SEQID NO:201 is the determined cDNA sequence 
of B813P (19434.1), showing homology to human GATA-3 
transcription factor 

0235 SEQID NO:202 is the determined cDNA sequence 
of 19461.1, showing homology to the human AP-2 gene 

0236 SEQID NO:203 is the determined cDNA sequence 
of 1945.0.1, showing homology to DNA binding regulatory 
factor 

0237 SEQID NO:204 is the determined cDNA sequence 
of 19451.1, showing homology to Na/H exchange regula 
tory co-factor 

0238 SEQID NO:205 is the determined cDNA sequence 
of 19462.1, showing no significant homology to any known 
gene 

0239 SEQID NO:206 is the determined cDNA sequence 
of 19455.1, showing homology to human mRNA for histone 
HASZ 

0240 SEQID NO:207 is the determined cDNA sequence 
of 19459.1, showing homology to PAC clone 179N16 

0241 SEQID NO:208 is the determined cDNA sequence 
of 1946.4.1, showing no significant homology to any known 
gene 

0242 SEQID NO:209 is the determined cDNA sequence 
of 1941.4.1, showing homology to lipophilin B 

0243 SEQID NO:210 is the determined cDNA sequence 
of 19413.1, showing homology to chromosome 17 clone 
hRPK.209 J. 20 

0244 SEQID NO:211 is the determined cDNA sequence 
of 19416.1, showing no significant homology to any known 
gene 

0245 SEQID NO:212 is the determined cDNA sequence 
of 19437.1, showing homology to human clone 24976 
mRNA 

0246 SEQID NO:213 is the determined cDNA sequence 
of 19449.1, showing homology to mouse DNA for PG-M 
core protein 

0247 SEQID NO:214 is the determined cDNA sequence 
of 19446.1, showing no significant homology to any known 
gene 

0248 SEQID NO:215 is the determined cDNA sequence 
of 19452.1, showing no significant homology to any known 
gene 
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0249 SEQID NO:216 is the determined cDNA sequence 
of 19483.1, showing no significant homology to any known 
gene 

0250 SEQID NO:217 is the determined cDNA sequence 
of 19526.1, showing homology to human lipophilin C 
0251 SEQID NO:218 is the determined cDNA sequence 
of 19484.1, showing homology to the secreted cement gland 
protein XAG-2 
0252) SEQID NO:219 is the determined cDNA sequence 
of 19470.1, showing no significant homology to any known 
gene 

0253) SEQID NO:220 is the determined cDNA sequence 
of 19469.1, showing homology to the human HLA-DM gene 
0254 SEQID NO:221 is the determined cDNA sequence 
of 19482.1, showing homology to the human pS2 protein 
gene 

0255 SEQID NO:222 is the determined cDNA sequence 
of B805P (19468.1), showing no significant homology to 
any known gene 
0256 SEQID NO:223 is the determined cDNA sequence 
of 19467.1, showing homology to human thrombospondin 
mRNA 

0257 SEQID NO:224 is the determined cDNA sequence 
of 19498.1, showing homology to the CDC2 gene involved 
in cell cycle control 
0258 SEQID NO:225 is the determined cDNA sequence 
of 19506.1, showing homology to human clNA for TREB 
protein 

0259 SEQID NO:226 is the determined cDNA sequence 
of B806P (19505.1), showing no significant homology to 
any known gene 
0260 SEQID NO:227 is the determined cDNA sequence 
of 19486.1, showing homology to type I epidermal keratin 
0261 SEQID NO:228 is the determined cDNA sequence 
of 19510.1, showing homology to glucose transporter for 
glycoprotein 

0262 SEQID NO:229 is the determined cDNA sequence 
of 19512.1, showing homology to the human lysyl hydroxy 
lase gene 
0263 SEQID NO:230 is the determined cDNA sequence 
of 19511.1, showing homology to human palimotoyl-protein 
thioesterase 

0264 SEQID NO:231 is the determined cDNA sequence 
of 19508.1, showing homology to human alpha enolase 
0265 SEQID NO:232 is the determined cDNA sequence 
of B807P (19509.1), showing no significant homology to 
any known gene 
0266 SEQID NO:233 is the determined cDNA sequence 
of B809P (19520.1), showing homology to clone 102D24 on 
chromosome 11q13.31 
0267 SEQID NO:234 is the determined cDNA sequence 
of 19507.1, showing homology toprosome beta-subunit 

0268 SEQID NO:235 is the determined cDNA sequence 
of 19525.1, showing homology to human pro-urokinase 
precursor 
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0269 SEQID NO:236 is the determined cDNA sequence 
of 19513.1, showing no significant homology to any known 
gene 

0270 SEQID NO:237 is the determined cDNA sequence 
of 19517.1, showing homology to human PAC 128M19 
clone 

0271 SEQID NO:238 is the determined cDNA sequence 
of 1956.4.1, showing homology to human cytochrome P450 
IIB 

0272) SEQID NO:239 is the determined cDNA sequence 
of 19553.1, showing homology to human GABA-A receptor 
pi Subunit 

0273 SEQID NO:240 is the determined cDNA sequence 
of B811P (19575.1), showing no significant homology to 
any known gene 

0274 SEQID NO:241 is the determined cDNA sequence 
of B81OP (19560.1), showing no significant homology to 
any known gene 

0275 SEQID NO:242 is the determined cDNA sequence 
of 19588.1, showing homology to aortic carboxypetidase 
like protein 

0276 SEQID NO:243 is the determined cDNA sequence 
of 19551.1, showing homology to human BCL-1 gene 

0277 SEQID NO:244 is the determined cDNA sequence 
of 19567.1, showing homology to human proteasome-re 
lated mRNA 

0278 SEQID NO:245 is the determined cDNA sequence 
of B803P (19583.1), showing no significant homology to 
any known gene 

0279 SEQID NO:246 is the determined cDNA sequence 
of B812P (19587.1), showing no significant homology to 
any known gene 

0280 SEQID NO:247 is the determined cDNA sequence 
of B802P (19392.2), showing homology to human chromo 
some 17 

0281 SEQID NO:248 is the determined cDNA sequence 
of 19393.2, showing homology to human nicein B2 chain 

0282) SEQID NO:249 is the determined cDNA sequence 
of 19398.2, human MHC class II DQ alpha mRNA 
0283 SEQID NO:250 is the determined cDNA sequence 
of B804P (19399.2), showing homology to human Xp22 
BAC GSHB-184P14 

0284 SEQID NO:251 is the determined cDNA sequence 
of 19401.2, showing homology to human ikB kinase-b gene 

0285) SEQID NO:252 is the determined cDNA sequence 
of 20266, showing no significant homology to any known 
gene 

0286 SEQID NO:253 is the determined cDNA sequence 
of B826P (20270), showing no significant homology to any 
known gene 

0287 SEQID NO:254 is the determined cDNA sequence 
of 20274, showing no significant homology to any known 
gene 
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0288 SEQID NO:255 is the determined cDNA sequence 
of 20276, showing no significant homology to any known 
gene 

0289 SEQID NO:256 is the determined cDNA sequence 
of 20277, showing no significant homology to any known 
gene 

0290 SEQID NO:257 is the determined cDNA sequence 
of B823P (20280), showing no significant homology to any 
known gene 

0291 SEQID NO:258 is the determined cDNA sequence 
of B821P (20281), showing no significant homology to any 
known gene 

0292 SEQID NO:259 is the determined cDNA sequence 
of B824P (20294), showing no significant homology to any 
known gene 

0293 SEQID NO:260 is the determined cDNA sequence 
of 20303, showing no significant homology to any known 
gene 

0294 SEQID NO:261 is the determined cDNA sequence 
of B820P (20310), showing no significant homology to any 
known gene 

0295) SEQID NO:262 is the determined cDNA sequence 
of B825P (20336), showing no significant homology to any 
known gene 

0296 SEQID NO:263 is the determined cDNA sequence 
of B827P (20341), showing no significant homology to any 
known gene 

0297 SEQID NO:264 is the determined cDNA sequence 
of 20941, showing no significant homology to any known 
gene 

0298 SEQID NO:265 is the determined cDNA sequence 
of 20954, showing no significant homology to any known 
gene 

0299 SEQID NO:266 is the determined cDNA sequence 
of 20961, showing no significant homology to any known 
gene 

0300 SEQID NO:267 is the determined cDNA sequence 
of 20965, showing no significant homology to any known 
gene 

0301 SEQID NO:268 is the determined cDNA sequence 
of 20975, showing no significant homology to any known 
gene 

0302) SEQID NO:269 is the determined cDNA sequence 
of 20261, showing homology to Human p120 catenin 

0303 SEQ. ID NO:270 is the determined cDNA 
sequence of B822P (20262), showing homology to Human 
membrane glycoprotein 4F2 

0304 SEQID NO:271 is the determined cDNA sequence 
of 20265, showing homology to Human Na, K-ATPase 
Alpha 1 

0305 SEQID NO:272 is the determined cDNA sequence 
of 20267, showing homology to Human heart HS 90, partial 
cds 
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0306 SEQID NO:273 is the determined cDNA sequence 
of 20268, showing homology to Human mRNA GPI-an 
chored protein p137 
0307 SEQID NO:274 is the determined cDNA sequence 
of 20271, showing homology to Human cleavage stimula 
tion factor 77 kDa subunit 

0308 SEQID NO:275 is the determined cDNA sequence 
of 20272, showing homology to Human p190-B 
0309 SEQID NO:276 is the determined cDNA sequence 
of 20273, showing homology to Human ribophorin 
0310 SEQID NO:277 is the determined cDNA sequence 
of 20278, showing homology to Human ornithine amino 
transferase 

0311 SEQID NO:278 is the determined cDNA sequence 
of 20279, showing homology to Human S-adenosylmethion 
ine synthetase 
0312) SEQID NO:279 is the determined cDNA sequence 
of 20293, showing homology to Human X inactivation 
transcript 

0313 SEQID NO:280 is the determined cDNA sequence 
of 20300, showing homology to Human cytochrome p450 
0314 SEQID NO:281 is the determined cDNA sequence 
of 20305, showing homology to Human elongation factor-1 
alpha 

0315 SEQID NO:282 is the determined cDNA sequence 
of 20306, showing homology to Human epithelial ets pro 
tein 

0316 SEQID NO:283 is the determined cDNA sequence 
of 20307, showing homology to Human signal transducer 
mRNA 

0317 SEQID NO:284 is the determined cDNA sequence 
of 20313, showing homology to Human GABA-A receptor 
pi subunit mRNA 
0318 SEQID NO:285 is the determined cDNA sequence 
of 20317, showing homology to Human tyrosine phos 
phatase 

0319 SEQID NO:286 is the determined cDNA sequence 
of 20318, showing homology to Human cathepsine B pro 
teinase 

0320 SEQID NO:287 is the determined cDNA sequence 
of 20320, showing homology to Human 2-phosphopyruvate 
hydratase-alpha-enolase 

0321 SEQID NO:288 is the determined cDNA sequence 
of 20321, showing homology to Human E-cadherin 
0322 SEQID NO:289 is the determined cDNA sequence 
of 20322, showing homology to Human hsp86 
0323 SEQID NO:290 is the determined cDNA sequence 
of B828P (20326), showing homology to Human X inacti 
Vation transcript 
0324 SEQID NO:291 is the determined cDNA sequence 
of 20333, showing homology to Human chromatin regula 
tor, SMARCA5 

0325 SEQID NO:292 is the determined cDNA sequence 
of 20335, showing homology to Human sphingolipid acti 
vator protein 1 
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0326 SEQID NO:293 is the determined cDNA sequence 
of 20337, showing homology to Human hepatocyte growth 
factor activator inhibitor type 2 
0327 SEQID NO:294 is the determined cDNA sequence 
of 20338, showing homology to Human cell adhesion mol 
ecule CD44 

0328 SEQID NO:295 is the determined cDNA sequence 
of 20340, showing homology to Human nuclear factor 
(erythroid-derived)-like 1 

0329 SEQID NO:296 is the determined cDNA sequence 
of 20938, showing homology to Human vinculin mRNA 
0330 SEQID NO:297 is the determined cDNA sequence 
of 20939, showing homology to Human elongation factor 
EF-1-alpha 

0331 SEQID NO:298 is the determined cDNA sequence 
of 20940, showing homology to Human nestin gene 
0332 SEQID NO:299 is the determined cDNA sequence 
of 20942, showing homology to Human pancreatic ribonu 
clease 

0333 SEQID NO:300 is the determined cDNA sequence 
of 20943, showing homology to Human transcobalamin I 
0334 SEQID NO:301 is the determined cDNA sequence 
of 20944, showing homology to Human beta-tubulin 
0335) SEQID NO:302 is the determined cDNA sequence 
of 20946, showing homology to Human HS1 protein 

0336 SEQID NO:303 is the determined cDNA sequence 
of 20947, showing homology to Human cathepsin B 

0337 SEQID NO:304 is the determined cDNA sequence 
of 20948, showing homology to Human testis enhanced 
gene transcript 

0338 SEQID NO:305 is the determined cDNA sequence 
of 20949, showing homology to Human elongation factor 
EF-1-alpha 

0339 SEQID NO:306 is the determined cDNA sequence 
of 20950, showing homology to Human ADP-ribosylation 
factor 3 

0340 SEQID NO:307 is the determined cDNA sequence 
of 20951, showing homology to Human IFP53 or WRS for 
tryptophanyl-tRNA synthetase 

0341 SEQID NO:308 is the determined cDNA sequence 
of 20952, showing homology to Human cyclin-dependent 
protein kinase 
0342 SEQID NO:309 is the determined cDNA sequence 
of 20957, showing homology to Human alpha-tubulin iso 
form 1 

0343 SEQID NO:310 is the determined cDNA sequence 
of 20959, showing homology to Human tyrosine phos 
phatase-61 bp deletion 

0344 SEQID NO:311 is the determined cDNA sequence 
of 20966, showing homology to Human tyrosine phos 
phatase 

0345 SEQID NO:312 is the determined cDNA sequence 
of B830P (20976), showing homology to Human nuclear 
factor NF 45 
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0346 SEQID NO:313 is the determined cDNA sequence 
of B829P (20977), showing homology to Human delta-6 
fatty acid desaturase 
0347 SEQID NO:314 is the determined cDNA sequence 
of 20978, showing homology to Human nuclear aconitase 
0348 SEQID NO:315 is the determined cDNA sequence 
of clone 23176. 

0349 SEQID NO:316 is the determined cDNA sequence 
of clone 23140. 

0350 SEQID NO:317 is the determined cDNA sequence 
of clone 23166. 

0351 SEQID NO:318 is the determined cDNA sequence 
of clone 231 67. 

0352) SEQID NO:319 is the determined cDNA sequence 
of clone 23177. 

0353 SEQID NO:320 is the determined cDNA sequence 
of clone 23217. 

0354 SEQID NO:321 is the determined cDNA sequence 
of clone 23169. 

0355 SEQID NO:322 is the determined cDNA sequence 
of clone 23160. 

0356) SEQID NO:323 is the determined cDNA sequence 
of clone 23182. 

0357 SEQID NO:324 is the determined cDNA sequence 
of clone 23232. 

0358 SEQID NO:325 is the determined cDNA sequence 
of clone 23203. 

0359 SEQID NO:326 is the determined cDNA sequence 
of clone 23198. 

0360 SEQID NO:327 is the determined cDNA sequence 
of clone 23224. 

0361 SEQID NO:328 is the determined cDNA sequence 
of clone 23142. 

0362 SEQID NO:329 is the determined cDNA sequence 
of clone 23138. 

0363 SEQID NO:330 is the determined cDNA sequence 
of clone 23147. 

0364 SEQID NO:331 is the determined cDNA sequence 
of clone 23148. 

0365 SEQID NO:332 is the determined cDNA sequence 
of clone 23149. 

0366 SEQID NO:333 is the determined cDNA sequence 
of clone 23172. 

0367 SEQID NO:334 is the determined cDNA sequence 
of clone 23158. 

0368 SEQID NO:335 is the determined cDNA sequence 
of clone 23156. 

0369 SEQID NO:336 is the determined cDNA sequence 
of clone 23221. 

0370 SEQID NO:337 is the determined cDNA sequence 
of clone 23223. 
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0371 SEQID NO:338 is the determined cDNA sequence 
of clone 23155. 

0372) SEQID NO:339 is the determined cDNA sequence 
of clone 23225. 

0373 SEQID NO:340 is the determined cDNA sequence 
of clone 23226. 

0374 SEQID NO:341 is the determined cDNA sequence 
of clone 23228. 

0375 SEQID NO:342 is the determined cDNA sequence 
of clone 23229. 

0376 SEQID NO:343 is the determined cDNA sequence 
of clone 23231. 

0377 SEQID NO:344 is the determined cDNA sequence 
of clone 23154. 

0378 SEQID NO:345 is the determined cDNA sequence 
of clone 23157. 

0379 SEQID NO:346 is the determined cDNA sequence 
of clone 23153. 

0380 SEQID NO:347 is the determined cDNA sequence 
of clone 23159. 

0381 SEQID NO:348 is the determined cDNA sequence 
of clone 23152. 

0382 SEQID NO:349 is the determined cDNA sequence 
of clone 23161. 

0383 SEQID NO:350 is the determined cDNA sequence 
of clone 23162. 

0384 SEQID NO:351 is the determined cDNA sequence 
of clone 23163. 

0385) SEQID NO:352 is the determined cDNA sequence 
of clone 23164. 

0386 SEQID NO:353 is the determined cDNA sequence 
of clone 23165. 

0387 SEQID NO:354 is the determined cDNA sequence 
of clone 23151. 

0388 SEQID NO:355 is the determined cDNA sequence 
of clone 23150. 

0389 SEQID NO:356 is the determined cDNA sequence 
of clone 231 68. 

0390 SEQID NO:357 is the determined cDNA sequence 
of clone 23146. 

0391) SEQID NO:358 is the determined cDNA sequence 
of clone 23170. 

0392) SEQID NO:359 is the determined cDNA sequence 
of clone 23171. 

0393 SEQID NO:360 is the determined cDNA sequence 
of clone 23145. 

0394 SEQID NO:361 is the determined cDNA sequence 
of clone 23174. 

0395. SEQID NO:362 is the determined cDNA sequence 
of clone 23.175. 

0396 SEQID NO:363 is the determined cDNA sequence 
of clone 23144. 
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0397 SEQID NO:364 is the determined cDNA sequence 
of clone 231 78. 

0398 SEQID NO:365 is the determined cDNA sequence 
of clone 23179. 

0399 SEQID NO:366 is the determined cDNA sequence 
of clone 23180. 

04.00 SEQID NO:367 is the determined cDNA sequence 
of clone 23181. 

0401 SEQID NO:368 is the determined cDNA sequence 
of clone 23143 

0402 SEQID NO:369 is the determined cDNA sequence 
of clone 23183. 

0403 SEQID NO:370 is the determined cDNA sequence 
of clone 23184. 

04.04 SEQID NO:371 is the determined cDNA sequence 
of clone 23185. 

04.05 SEQID NO:372 is the determined cDNA sequence 
of clone 23186. 

04.06 SEQID NO:373 is the determined cDNA sequence 
of clone 23 187. 

04.07 SEQID NO:374 is the determined cDNA sequence 
of clone 23190. 

0408 SEQID NO:375 is the determined cDNA sequence 
of clone 23189. 

04.09 SEQID NO:376 is the determined cDNA sequence 
of clone 23202. 

0410 SEQID NO:378 is the determined cDNA sequence 
of clone 23191. 

0411 SEQID NO:379 is the determined cDNA sequence 
of clone 23188. 

0412 SEQID NO:380 is the determined cDNA sequence 
of clone 23194. 

0413 SEQID NO:381 is the determined cDNA sequence 
of clone 23196. 

0414 SEQID NO:382 is the determined cDNA sequence 
of clone 23195. 

0415 SEQID NO:383 is the determined cDNA sequence 
of clone 23193. 

0416) SEQID NO:384 is the determined cDNA sequence 
of clone 23199. 

0417 SEQID NO:385 is the determined cDNA sequence 
of clone 23200. 

0418 SEQID NO:386 is the determined cDNA sequence 
of clone 23192. 

0419 SEQID NO:387 is the determined cDNA sequence 
of clone 23201. 

0420 SEQID NO:388 is the determined cDNA sequence 
of clone 23141. 

0421 SEQID NO:389 is the determined cDNA sequence 
of clone 23139. 

0422 SEQID NO:390 is the determined cDNA sequence 
of clone 23204. 
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0423 SEQID NO:391 is the determined cDNA sequence 
of clone 23205. 

0424 SEQID NO:392 is the determined cDNA sequence 
of clone 23206. 

0425 SEQID NO:393 is the determined cDNA sequence 
of clone 23207. 

0426 SEQID NO:394 is the determined cDNA sequence 
of clone 23208. 

0427 SEQID NO:395 is the determined cDNA sequence 
of clone 23209. 

0428 SEQID NO:396 is the determined cDNA sequence 
of clone 23210. 

0429 SEQID NO:397 is the determined cDNA sequence 
of clone 23211. 

0430 SEQID NO:398 is the determined cDNA sequence 
of clone 23212. 

0431 SEQID NO:399 is the determined cDNA sequence 
of clone 23214. 

0432) SEQID NO:400 is the determined cDNA sequence 
of clone 23215. 

0433 SEQID NO:401 is the determined cDNA sequence 
of clone 23216. 

0434 SEQID NO:402 is the determined cDNA sequence 
of clone 23137. 

0435 SEQID NO:403 is the determined cDNA sequence 
of clone 23218. 

0436 SEQID NO:404 is the determined cDNA sequence 
of clone 23220. 

0437 SEQID NO:405 is the determined cDNA sequence 
of clone 19462. 

0438 SEQID NO:406 is the determined cDNA sequence 
of clone 19430. 

0439 SEQID NO:407 is the determined cDNA sequence 
of clone 19407. 

0440 SEQID NO:408 is the determined cDNA sequence 
of clone 19448. 

0441 SEQID NO:409 is the determined cDNA sequence 
of clone 19447. 

0442) SEQID NO:410 is the determined cDNA sequence 
of clone 19426. 

0443 SEQID NO:411 is the determined cDNA sequence 
of clone 19441. 

0444 SEQID NO:412 is the determined cDNA sequence 
of clone 19454. 

0445 SEQID NO:413 is the determined cDNA sequence 
of clone 19463. 

0446 SEQID NO:414 is the determined cDNA sequence 
of clone 19419. 

0447 SEQID NO:415 is the determined cDNA sequence 
of clone 19434. 

0448 SEQID NO:416 is the determined extended cDNA 
sequence of B820P. 
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0449 SEQID NO:417 is the determined extended cDNA 
sequence of B821 P. 
0450 SEQID NO:418 is the determined extended cDNA 
sequence of B822P. 
0451 SEQID NO:419 is the determined extended cDNA 
sequence of B823P. 
0452 SEQID NO:420 is the determined extended cDNA 
sequence of B824P. 
0453 SEQID NO:421 is the determined extended cDNA 
sequence of B825P. 
0454 SEQID NO:422 is the determined extended cDNA 
sequence of B826P. 
0455 SEQID NO:423 is the determined extended cDNA 
sequence of B827P. 
0456 SEQID NO:424 is the determined extended cDNA 
sequence of B828P. 
0457 SEQID NO:425 is the determined extended cDNA 
sequence of B829P. 
0458 SEQID NO:426 is the determined extended cDNA 
sequence of B830P. 
0459 SEQID NO:427 is the determined cDNA sequence 
of clone 266B4. 

0460 SEQID NO:428 is the determined cDNA sequence 
of clone 22892. 

0461 SEQID NO:429 is the determined cDNA sequence 
of clone 266G3. 

0462 SEQID NO:430 is the determined cDNA sequence 
of clone 22890. 

0463 SEQID NO:431 is the determined cDNA sequence 
of clone 264B4. 

0464 SEQID NO:432 is the determined cDNA sequence 
of clone 22883. 

0465 SEQID NO:433 is the determined cDNA sequence 
of clone 22882. 

0466 SEQID NO:434 is the determined cDNA sequence 
of clone 22880. 

0467 SEQID NO:435 is the determined cDNA sequence 
of clone 263G1. 

0468 SEQID NO:436 is the determined cDNA sequence 
of clone 263G6. 

0469 SEQID NO:437 is the determined cDNA sequence 
of clone 262B2. 

0470 SEQID NO:438 is the determined cDNA sequence 
of clone 262B6. 

0471) SEQID NO:439 is the determined cDNA sequence 
of clone 22869. 

0472) SEQID NO:440 is the determined cDNA sequence 
of clone 21374. 

0473 SEQID NO:441 is the determined cDNA sequence 
of clone 21362. 

0474 SEQID NO:442 is the determined cDNA sequence 
of clone 21349. 
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0475 SEQID NO:443 is the determined cDNA sequence 
of clone 21309. 

0476 SEQID NO:444 is the determined cDNA sequence 
of clone 21097. 

0477 SEQID NO:445 is the determined cDNA sequence 
of clone 21096. 

0478 SEQID NO:446 is the determined cDNA sequence 
of clone 21094. 

0479. SEQID NO:447 is the determined cDNA sequence 
of clone 21093. 

0480 SEQID NO:448 is the determined cDNA sequence 
of clone 21091. 

0481 SEQID NO:449 is the determined cDNA sequence 
of clone 21089. 

0482 SEQID NO:450 is the determined cDNA sequence 
of clone 21087. 

0483 SEQID NO:451 is the determined cDNA sequence 
of clone 21085. 

0484 SEQID NO:452 is the determined cDNA sequence 
of clone 21084. 

0485 SEQID NO:453 is a first partial cDNA sequence of 
clone 2BT1-40. 

0486 SEQ ID NO:454 is a second partial cDNA 
sequence of clone 2BT1-40. 
0487 SEQID NO:455 is the determined cDNA sequence 
of clone 21063. 

0488 SEQID NO:456 is the determined cDNA sequence 
of clone 21062. 

0489 SEQID NO:457 is the determined cDNA sequence 
of clone 21060. 

0490 SEQID NO:458 is the determined cDNA sequence 
of clone 21053. 

0491 SEQID NO:459 is the determined cDNA sequence 
of clone 21050. 

0492 SEQID NO:460 is the determined cDNA sequence 
of clone 21036. 

0493 SEQID NO:461 is the determined cDNA sequence 
of clone 21037. 

0494 SEQID NO:462 is the determined cDNA sequence 
of clone 21048. 

0495 SEQ ID NO:463 is a consensus DNA sequence of 
B726P (referred to as B726P-spliced seq. B726P). 
0496 SEQID NO:464 is the determined cDNA sequence 
of a second splice form of B726P (referred to as 
27490.seq B726P). 

0497 SEQID NO:465 is the determined cDNA sequence 
of a third splice form of B726P (referred to as 
27068.seq B726P). 

0498 SEQID NO:466 is the determined cDNA sequence 
of a second splice form of B726P (referred to as 
23113.seq B726P). 
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0499 SEQID NO:467 is the determined cDNA sequence 
of a second splice form of B726P (referred to as 
23103.seq B726P). 
0500 SEQID NO:468 is the determined cDNA sequence 
of a second splice form of B726P (referred to as 
19310.seq B726P). 
0501 SEQ ID NO:469 is the predicted amino acid 
sequence encoded by the upstream ORF of SEQID NO:463. 
0502 SEQ ID NO:470 is the predicted amino acid 
sequence encoded by SEQ ID NO:464. 
0503 SEQ ID NO:471 is the predicted amino acid 
sequence encoded by SEQ ID NO:465. 
0504 SEQ ID NO:472 is the predicted amino acid 
sequence encoded by SEQ ID NO:466. 
0505 SEQ ID NO:473 is the predicted amino acid 
sequence encoded by SEQ ID NO:467. 
0506 SEQID NO:474 is the determined cDNA sequence 
for an alternative splice form of B726P. 
0507 SEQ ID NO:475 is the amino acid sequence 
encoded by SEQ ID NO:474. 
0508 SEQID NO:476 is the isolated cDNA sequence of 
B72OP. 

0509 SEQID NO:477 is the cDNA sequence of a known 
keratin gene. 
0510 SEQ ID NO:478 is the amino acid sequence 
encoded by SEQ ID NO:477. 
0511 SEQID NO:479 is the determined cDNA sequence 
for clone 19465. 

0512 SEQ ID NO:480 and 481 are PCR primers. 
0513 SEQ ID NO:482 is the cDNA sequence for the 
expressed downstream ORF of B726P. 
0514 SEQID NO:483 is the amino acid sequence for the 
expressed recombinant downstream ORF of B726P. 
0515 SEQ ID NO:484 is the determined full-length 
cDNA sequence for B720P. 

0516 SEQ ID NO:485 is the amino acid sequence 
encoded by SEQ ID NO:484. 
0517 SEQID NO:486 is the determined cDNA sequence 
of a truncated form of B720P, referred to as B720P-tr. 

0518 SEQ ID NO:487 is the amino acid sequence of 
B72OP-tr. 

0519 SEQ ID NO:488 is the amino acid sequence of a 
naturally processed epitope of B726P recognized by B726P 
specific CTL. 

0520 SEQ ID NO:489 is a DNA sequence encoding the 
B726P epitope set forth in SEQ ID NO:488. 
0521 SEQ ID NO:490 is a DNA sequence encoding a 
fusion protein wherein mammaglobin is fused to the B726P 
combined upstream and downstream open reading frame 
(ORF) (the amino acid sequence of the B726P combined 
ORF is disclosed herein as SEQ ID NO:475 which is 
encoded by the DNA sequence of SEQ ID NO:474). 
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0522 SEQ ID NO:491 is a DNA sequence encoding a 
fusion protein wherein mammaglobin is fused to the B726P 
upstream ORF (the amino acid sequence of the B726P 
upstream ORF is disclosed herein as SEQID NO:469 which 
is encoded by the DNA sequence of SEQ ID NO:463). 
0523 SEQ ID NO:492 is a DNA sequence encoding a 
fusion protein wherein mammaglobin is fused to the B726P 
downstream ORF (the amino acid sequence of the B726P 
downstream ORF is disclosed herein as SEQ ID NO:176 
which is encoded by the DNA sequence of SEQ ID 
NO:175). 
0524) SEQ ID NO:493 is the amino acid sequence 
encoded by the DNA sequence of SEQ ID NO:490. 
0525) SEQ ID NO:494 is the amino acid sequence 
encoded by the DNA sequence of SEQ ID NO:491. 
0526 SEQ ID NO:495 is the amino acid sequence 
encoded by the DNA sequence of SEQ ID NO:492. 
0527 SEQ ID NO:496 is amino acids 59-78 of SEQ ID 
NO:493. 

0528) 
NO:493. 

0529) 
NO:493. 

0530) 
NO:493. 

0531) 
NO:493. 

0532) 
NO:493. 

0533) 
NO:493. 

0534) 
NO:493. 

0535) SEQID NO:504 is the full-length cDNA sequence 
for B718P. 

0536 SEQID NO:505 is the cDNA sequence of the open 
reading frame of B718P including stop codon. 
0537 SEQID NO:506 is the cDNA sequence of the open 
reading frame of B718P without stop codon. 
0538 SEQ ID NO:507 is the full-length amino acid 
sequence of B718P. 
0539 SEQ ID NO:508 represents amino acids 1-158 of 
SEQ ID NO:507. 
0540 SEQID NO:509 represents amino acids 159-243 of 
SEQ ID NO:509. 
0541 SEQ ID NO:510 is the entire cDNA sequence of 
the open reading frame, including stop codon, of a first 
variant of B723P, referred to as B723P-short. 

0542 SEQ ID NO:511 is the entire cDNA sequence of 
the open reading frame, without stop codon, of a first variant 
of B723P, referred to as B723P-short. 

0543 SEQ ID NO:512 is the entire cDNA sequence of 
the open reading frame, including stop codon, of a second 
variant of B723P, referred to as B723P-long. 

SEQ ID NO:497 is amino acids 55-69 of SEQ ID 

SEQ ID NO:498 is amino acids 13-33 of SEQ ID 

SEQ ID NO:499 is amino acids 41-60 of SEQ ID 

SEQ ID NO:500 is amino acids 2-10 of SEQ ID 

SEQ ID NO:501 is amino acids 47-59 of SEQ ID 

SEQ ID NO:502 is amino acids 62-74 of SEQ ID 

SEQ ID NO:503 is amino acids 1-93 of SEQ ID 
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0544 SEQ ID NO:513 is the entire cDNA sequence of 
the open reading frame, without stop codon, of a second 
variant of B723P, referred to as B723P-long. 
0545) SEQ ID NO:514 is the amino acid sequence of 
B723P-Short. 

0546) SEQ ID NO:515 is the amino acid sequence of 
B723P-long. 

0547 SEQ ID NO:516 is amino acids 1-197 of B723P 
short. 

0548 SEQ ID NO:517 is amino acids 1-232 of B723P 
long. 

0549 SEQID NO:518 is amino acids 198-243 of B723P 
short. 

0550 SEQID NO:519 is amino acids 218-243 of B723P 
short. 

0551 SEQ ID NO:520-533 are the DNA sequences of 
epitopes of B726P. 

0552) SEQID NO:534-547 are the amino acid sequences 
of epitopes of B726P. 

0553 SEQ ID NO:548 is the cDNA sequence of B726P 
Combined ORF coding region for expression in E. coli. 

0554 SEQ ID NO:549 is the cDNA sequence of B726P 
Upstream ORF coding region for expression in E. coli. 

0555 SEQ ID NO:550 is the cDNA sequence of B726P 
Downstream ORF coding region for expression in E. coli. 

0556 SEQ ID NO:551 is the amino acid sequence of 
B726P Downstream ORF encoded by the cDNA set forth in 
SEQ ID NO:550. 
0557 SEQ ID NO:552 is the amino acid sequence of 
B726P Upstream ORF with HIS, encoded by the cDNA set 
forth in SEQ ID NO:549. 
0558 SEQ ID NO:553 is the amino acid sequence of 
B726P Combined ORF correct, encoded by the cDNA set 
forth in SEQ ID NO:548. 
0559) SEQID NO:554-563 are PCR primers as described 
in Example 8. 

0560 SEQ ID NO:564 is the cDNA sequence for NY 
BR-1, an extended sequence of B726P. 
0561 SEQ ID NO:565 is the amino acid sequence for 
NY-BR-1, an extended sequence of B726P, and encoded by 
the nucleotide sequence set forth in SEQ ID NO:564. 
0562) SEQID NO:566 is the cDNA sequence for B726P 
XC coding region with changes. 

0563 SEQID NO:567 is the cDNA sequence for B726P 
XB clone 83686 with 2 changes from the published NY 
BR-1 sequence in SEQ ID NO:564. 

0564) SEQID NO:568 is the cDNA sequence for B726P 
XB clone 84330 with 4 changes from the published NY 
BR-1 sequence in SEQ ID NO:564. 

0565 SEQID NO:569 is the cDNA sequence for B726P 
XB clone 84328 with 3 changes from the published NY 
BR-1 sequence in SEQ ID NO:564. 
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0566 SEQ ID NO:570 is the amino acid sequence for 
B726PXB clone 84328, encoded by the sequence set forth 
in SEQ ID NO:569. 
0567 SEQ ID NO:571 is the amino acid sequence for 
B726PXB clone 84330, encoded by the sequence set forth 
in SEQ ID NO:568. 
0568 SEQ ID NO:572 is the amino acid sequence for 
B726PXB clone 83686, encoded by the sequence set forth 
in SEQ ID NO:567. 
0569 SEQ ID NO:573 is the amino acid sequence for 
B726P XC, encoded by the sequence set forth in SEQ ID 
NO:566. 

0570 SEQID NO:574-575 are PCR primers as described 
in Example 12. 
0571 SEQID NO:576 is the full-length cDNA sequence 
for NY-BR-11. 

0572) SEQ ID NO:577 is the full-length amino acid 
sequence for NY-BR-1.1, encoded by the nucleotide 
sequence set forth in SEQ ID NO:576. 
0573 SEQ ID NO:578 is amino acids 289-308 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by the 220A2.1 antibody. 

0574 SEQ ID NO:579 is amino acids 225-244 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by the 220A19.1 antibody. 
0575 SEQ ID NO:580 is amino acids 232-252 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by the 220A19.1 and the 220A43 antibodies. 
0576 SEQID NO:581 is amino acids 73-92 of the B726P 
downstream ORF and corresponds to the peptide recognized 
by the 220A94.1 antibody. 

0577 SEQ ID NO:582 is amino acids 145-164 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by the 220A151.1 and 220A86 antibodies. 
0578 SEQ ID NO:583 is amino acids 153-172 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by the 220A151.1 and 220A86 antibodies. 
0579 SEQID NO:584 is amino acids 1-20 of the B726P 
downstream ORF and corresponds to the peptide recognized 
by purified B726 polyclonal antibodies. 

0580 SEQID NO:585 is amino acids 9-28 of the B726P 
downstream ORF and corresponds to the peptide recognized 
by purified B726 polyclonal antibodies. 

0581 SEQID NO:586 is amino acids 17-36 of the B726P 
downstream ORF and corresponds to the peptide recognized 
by purified B726 polyclonal antibodies. 

0582 SEQID NO:587 is amino acids 24-44 of the B726P 
downstream ORF and corresponds to the peptide recognized 
by purified B726 polyclonal antibodies. 

0583 SEQ ID NO:588 is amino acids 97-116 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by purified B726 polyclonal antibodies. 

0584 SEQ ID NO:589 is amino acids 105-124 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by purified B726 polyclonal antibodies. 
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0585 SEQ ID NO:590 is amino acids 113-132 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by purified B726 polyclonal antibodies. 

0586 SEQ ID NO:591 is amino acids 121-140 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by purified B726 polyclonal antibodies. 

0587 SEQ ID NO:592 is amino acids 129-148 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by purified B726 polyclonal antibodies. 

0588 SEQ ID NO:593 is amino acids 137-156 of the 
B726P downstream ORF and corresponds to the peptide 
recognized by purified B726 polyclonal antibodies. 

0589 SEQ ID NO:594 is the amino acid sequence of 
peptide #2732 and corresponds to amino acids 1-20 of the 
B726P downstream ORF. 

0590 SEQ ID NO:595 is the amino acid sequence of 
peptide #2733 and corresponds to amino acids 11-30 of the 
B726P downstream ORF. 

0591 SEQ ID NO:596 is the amino acid sequence of 
peptide #2734 and corresponds to amino acids 21-40 of the 
B726P downstream ORF. 

0592) SEQ ID NO:597 is the amino acid sequence of 
peptide #2735 and corresponds to amino acids 31-50 of the 
B726P downstream ORF. 

0593 SEQ ID NO:598 is the amino acid sequence of 
peptide #2736 and corresponds to amino acids 41-60 of the 
B726P downstream ORF. 

0594 SEQ ID NO:599 is the amino acid sequence of 
peptide #2737 and corresponds to amino acids 51-70 of the 
B726P downstream ORF. 

0595 SEQ ID NO:600 is the amino acid sequence of 
peptide #2738 and corresponds to amino acids 61-80 of the 
B726P downstream ORF. 

0596 SEQ ID NO:601 is the amino acid sequence of 
peptide #2739 and corresponds to amino acids 71-90 of the 
B726P downstream ORF. 

0597 SEQ ID NO:602 is the amino acid sequence of 
peptide #2740 and corresponds to amino acids 81-100 of the 
B726P downstream ORF. 

0598 SEQ ID NO:603 is the amino acid sequence of 
peptide #2741 and 
B726P downstream 

corresponds to amino acids 91-110 of the 
ORF. 

0599 SEQ ID NO:604 is the amino acid sequence of 
peptide #2742 and corresponds to amino acids 101-120 of 
the B726P downstream ORF. 

0600 SEQ ID NO:605 is the amino acid sequence of 
peptide #2743 and corresponds to amino acids 111-130 of 
the B726P downstream ORF. 

0601 SEQ ID NO:606 is the amino acid sequence of 
peptide #2744 and corresponds to amino acids 121-140 of 
the B726P downstream ORF. 

0602 SEQ ID NO:607 is the amino acid sequence of 
peptide #2745 and corresponds to amino acids 130-151 of 
the B726P downstream ORF. 
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0603 SEQ ID NO:608 is the amino acid sequence of 
peptide #2746 and corresponds to amino acids 141-160 of 
the B726P downstream ORF. 

0604 SEQ ID NO:609 is the amino acid sequence of 
peptide #2747 and corresponds to amino acids 151-170 of 
the B726P downstream ORF. 

0605 SEQ ID NO:610 is the amino acid sequence of 
peptide #2748 and corresponds to amino acids 161-180 of 
the B726P downstream ORF. 

0606 SEQ ID NO:611 is the amino acid sequence of 
peptide #2749 and corresponds to amino acids 170-190 of 
the B726P downstream ORF. 

0607 SEQ ID NO:612 is the amino acid sequence of 
peptide #2750 and corresponds to amino acids 181-200 of 
the B726P downstream ORF. 

0608 SEQ ID NO:613 is the amino acid sequence of 
peptide #2751 and corresponds to amino acids 191-210 of 
the B726P downstream ORF. 

0609 SEQ ID NO:614 is the amino acid sequence of 
peptide #2752 and corresponds to amino acids 201-220 of 
the B726P downstream ORF. 

0610 SEQ ID NO:615 is the amino acid sequence of 
peptide #2753 and corresponds to amino acids 211-230 of 
the B726P downstream ORF. 

0611 SEQ ID NO:616 is the amino acid sequence of 
peptide #2765 and corresponds to amino acids 221-240 of 
the B726P downstream ORF. 

0612 SEQ ID NO:617 is the amino acid sequence of 
peptide #2766 and corresponds to amino acids 231-250 of 
the B726P downstream ORF. 

0613 SEQ ID NO:618 is the amino acid sequence of 
peptide #2767 and corresponds to amino acids 240-260 of 
the B726P downstream ORF. 

0614 SEQ ID NO:619 is the amino acid sequence of 
peptide #2768 and corresponds to amino acids 251-270 of 
the B726P downstream ORF. 

0615 SEQ ID NO:620 is the amino acid sequence of 
peptide #2769 and corresponds to amino acids 261-280 of 
the B726P downstream ORF. 

0616 SEQ ID NO:621 is the amino acid sequence of 
peptide #2770 and corresponds to amino acids 271-290 of 
the B726P downstream ORF. 

0617 SEQ ID NO:622 is the amino acid sequence of 
peptide #2771 and corresponds to amino acids 281-300 of 
the B726P downstream ORF. 

0618 SEQ ID NO:623 is the amino acid sequence of 
peptide #2772 and corresponds to amino acids 291-310 of 
the B726P downstream ORF. 

0619 SEQ ID NO:624 is the amino acid sequence of 
peptide #2773 and corresponds to amino acids 298-317 of 
the B726P downstream ORF. 

0620 SEQ ID NO:625 is the amino acid sequence of 
peptide #3535 of B726P. 
0621 SEQ ID NO:626 is the amino acid sequence of 
peptide #3536 of B726P. 
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0622 SEQ ID NO:627 is the amino acid sequence of 
peptide #3534 of B726P. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0623 The present invention is directed generally to com 
positions and their use in the therapy and diagnosis of 
cancer, particularly breast cancer. As described further 
below, illustrative compositions of the present invention 
include, but are not restricted to, polypeptides, particularly 
immunogenic polypeptides, polynucleotides encoding Such 
polypeptides, antibodies and other binding agents, antigen 
presenting cells (APCs) and immune system cells (e.g., T 
cells). 
0624 The practice of the present invention will employ, 
unless indicated specifically to the contrary, conventional 
methods of Virology, immunology, microbiology, molecular 
biology and recombinant DNA techniques within the skill of 
the art, many of which are described below for the purpose 
of illustration. Such techniques are explained fully in the 
literature. See, e.g., Sambrook, et al. Molecular Cloning: A 
Laboratory Manual (2nd Edition, 1989); Maniatis et al. 
Molecular Cloning: A Laboratory Manual (1982); DNA 
Cloning: A Practical Approach, vol. I & II (D. Glover, ed.); 
Oligonucleotide Synthesis (N. Gait, ed., 1984); Nucleic Acid 
Hybridization (B. Hames & S. Higgins, eds., 1985); Tran 
Scription and Translation (B. Hames & S. Higgins, eds., 
1984); Animal Cell Culture (R. Freshney, ed., 1986); Perbal, 
A Practical Guide to Molecular Cloning (1984). 
0625 All publications, patents and patent applications 
cited herein, whether supra or infra, are hereby incorporated 
by reference in their entirety. 
0626. As used in this specification and the appended 
claims, the singular forms “a,'an' and “the include plural 
references unless the content clearly dictates otherwise. 
Polypeptide Compositions 

99. 0627 As used herein, the term “polypeptide'“is used in 
its conventional meaning, i.e., as a sequence of amino acids. 
The polypeptides are not limited to a specific length of the 
product; thus, peptides, oligopeptides, and proteins are 
included within the definition of polypeptide, and such terms 
may be used interchangeably herein unless specifically 
indicated otherwise. This term also does not refer to or 
exclude post-expression modifications of the polypeptide, 
for example, glycosylations, acetylations, phosphorylations 
and the like, as well as other modifications known in the art, 
both naturally occurring and non-naturally occurring. A 
polypeptide may be an entire protein, or a Subsequence 
thereof. Particular polypeptides of interest in the context of 
this invention are amino acid Subsequences comprising 
epitopes, i.e., antigenic determinants substantially respon 
sible for the immunogenic properties of a polypeptide and 
being capable of evoking an immune response. 
0628 Particularly illustrative polypeptides of the present 
invention comprise those encoded by a polynucleotide 
sequence set forth in any one of SEQID NO: 1-61, 63-175, 
178, 180, 182-468, 474, 476, 477, 479, 482, 484, 486, 
489-492, 504-506, 510-513, 520-533, 548-550, 564, 566 
569, and 576, or a sequence that hybridizes under moder 
ately stringent conditions, or, alternatively, under highly 
stringent conditions, to a polynucleotide sequence set forth 
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in any one of SEQID NO: 1-61, 63-175, 178, 180, 182-468, 
474, 476, 477, 479, 482, 484, 486, 489-492, 504-506, 
510-513,520-533, 548-550, 564, 566-569, and 576. Certain 
other illustrative polypeptides of the invention comprise 
amino acid sequences as set forth in any one of SEQID NO: 
62, 176, 179, 181, 469-473, 475, 478, 483, 485, 487, 488, 
493-503, 507-509, 514-519, 534-547, 551-553, 565, 570 
573, and 577-627. 
0629. The polypeptides of the present invention are 
sometimes herein referred to as breast tumor proteins or 
breast tumor polypeptides, as an indication that their iden 
tification has been based at least in part upon their increased 
levels of expression in breast tumor samples. Thus, a “breast 
tumor polypeptide' or “breast tumor protein,” refers gener 
ally to a polypeptide sequence of the present invention, or a 
polynucleotide sequence encoding Such a polypeptide, that 
is expressed in a substantial proportion of breast tumor 
samples, for example preferably greater than about 20%, 
more preferably greater than about 30%, and most prefer 
ably greater than about 50% or more of breast tumor samples 
tested, at a level that is at least two fold, and preferably at 
least five fold, greater than the level of expression in normal 
tissues, as determined using a representative assay provided 
herein. A breast tumor polypeptide sequence of the inven 
tion, based upon its increased level of expression in tumor 
cells, has particular utility both as a diagnostic marker as 
well as a therapeutic target, as further described below. 
0630. In certain preferred embodiments, the polypeptides 
of the invention are immunogenic, i.e., they react detectably 
within an immunoassay (Such as an ELISA or T-cell Stimu 
lation assay) with antisera and/or T-cells from a patient with 
breast cancer. Screening for immunogenic activity can be 
performed using techniques well known to the skilled arti 
san. For example, Such screens can be performed using 
methods such as those described in Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988. In one illustrative example, a polypeptide 
may be immobilized on a solid Support and contacted with 
patient sera to allow binding of antibodies within the sera to 
the immobilized polypeptide. Unbound sera may then be 
removed and bound antibodies detected using, for example, 
'I-labeled Protein A. 

0631. As would be recognized by the skilled artisan, 
immunogenic portions of the polypeptides disclosed herein 
are also encompassed by the present invention. An "immu 
nogenic portion, as used herein, is a fragment of an 
immunogenic polypeptide of the invention that itself is 
immunologically reactive (i.e., specifically binds) with the 
B-cells and/or T-cell Surface antigen receptors that recognize 
the polypeptide. Immunogenic portions may generally be 
identified using well known techniques, such as those sum 
marized in Paul, Fundamental Immunology, 3rd ed., 243 
247 (Raven Press, 1993) and references cited therein. Such 
techniques include Screening polypeptides for the ability to 
react with antigen-specific antibodies, antisera and/or T-cell 
lines or clones. As used herein, antisera and antibodies are 
'antigen-specific’ if they specifically bind to an antigen (i.e., 
they react with the protein in an ELISA or other immunoas 
say, and do not react detectably with unrelated proteins). 
Such antisera and antibodies may be prepared as described 
herein, and using well-known techniques. 
0632. In one preferred embodiment, an immunogenic 
portion of a polypeptide of the present invention is a portion 
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that reacts with antisera and/or T-cells at a level that is not 
substantially less than the reactivity of the full-length 
polypeptide (e.g., in an ELISA and/or T-cell reactivity 
assay). Preferably, the level of immunogenic activity of the 
immunogenic portion is at least about 50%, preferably at 
least about 70% and most preferably greater than about 90% 
of the immunogenicity for the full-length polypeptide. In 
Some instances, preferred immunogenic portions will be 
identified that have a level of immunogenic activity greater 
than that of the corresponding full-length polypeptide, e.g., 
having greater than about 100% or 150% or more immu 
nogenic activity. 

0633. In certain other embodiments, illustrative immu 
nogenic portions may include peptides in, which an N-ter 
minal leader sequence and/or transmembrane domain have 
been deleted. Other illustrative immunogenic portions will 
contain a small N- and/or C-terminal deletion (e.g., 1-30 
amino acids, preferably 5-15 amino acids), relative to the 
mature protein. 
0634. In another embodiment, a polypeptide composition 
of the invention may also comprise one or more polypep 
tides that are immunologically reactive with T cells and/or 
antibodies generated against a polypeptide of the invention, 
particularly a polypeptide having an amino acid sequence 
disclosed herein, or to an immunogenic fragment or variant 
thereof. 

0635. In another embodiment of the invention, polypep 
tides are provided that comprise one or more polypeptides 
that are capable of eliciting T cells and/or antibodies that are 
immunologically reactive with one or more polypeptides 
described herein, or one or more polypeptides encoded by 
contiguous nucleic acid sequences contained in the poly 
nucleotide sequences disclosed herein, or immunogenic 
fragments or variants thereof, or to one or more nucleic acid 
sequences which hybridize to one or more of these 
sequences under conditions of moderate to high Stringency. 
0636. The present invention, in another aspect, provides 
polypeptide fragments comprising at least about 5, 10, 15. 
20, 25, 50, or 100 contiguous amino acids, or more, includ 
ing all intermediate lengths, of a polypeptide compositions 
set forth herein, such as those set forth in SEQ ID NO: 62, 
176, 179-181, 469-473, 475, 478, 483, 485, 487, 488, 
493-503, 507-509, 514-519, 534-547, 551-553, 565, 570 
573, and 577-627, or those encoded by a polynucleotide 
sequence set forth in a sequence of SEQ ID NO: 1-61, 
63-175, 178, 180, 182-468, 474, 476, 477, 479, 482, 484, 
486, 489-492, 504-506, 510-513, 520-533, 548-550, 564, 
566-569, and 576. 

0637. In another aspect, the present invention provides 
variants of the polypeptide compositions described herein. 
Polypeptide variants generally encompassed by the present 
invention will typically exhibit at least about 70%, 75%, 
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 
98%, or 99% or more identity (determined as described 
below), along its length, to a polypeptide sequences set forth 
herein. 

0638. In one preferred embodiment, the polypeptide frag 
ments and variants provide by the present invention are 
immunologically reactive with an antibody and/or T-cell that 
reacts with a full-length polypeptide specifically set for the 
herein. 
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0639. In another preferred embodiment, the polypeptide 
fragments and variants provided by the present invention 
exhibit a level of immunogenic activity of at least about 
50%, preferably at least about 70%, and most preferably at 
least about 90% or more of that exhibited by a full-length 
polypeptide sequence specifically set forth herein. 
0640 A polypeptide “variant, as the term is used herein, 

is a polypeptide that typically differs from a polypeptide 
specifically disclosed herein in one or more Substitutions, 
deletions, additions and/or insertions. Such variants may be 
naturally occurring or may be synthetically generated, for 
example, by modifying one or more of the above polypep 
tide sequences of the invention and evaluating their immu 
nogenic activity as described herein and/or using any of a 
number of techniques well known in the art. 
0641 For example, certain illustrative variants of the 
polypeptides of the invention include those in which one or 
more portions, such as an N-terminal leader sequence or 
transmembrane domain, have been removed. Other illustra 
tive variants include variants in which a Small portion (e.g., 
1-30 amino acids, preferably 5-15 amino acids) has been 
removed from the N- and/or C-terminal of the mature 
protein. 

0642. In many instances, a variant will contain conser 
vative substitutions. A "conservative substitution' is one in 
which an amino acid is Substituted for another amino acid 
that has similar properties, such that one skilled in the art of 
peptide chemistry would expect the secondary structure and 
hydropathic nature of the polypeptide to be substantially 
unchanged. As described above, modifications may be made 
in the structure of the polynucleotides and polypeptides of 
the present invention and still obtain a functional molecule 
that encodes a variant or derivative polypeptide with desir 
able characteristics, e.g., with immunogenic characteristics. 
When it is desired to alter the amino acid sequence of a 
polypeptide to create an equivalent, or even an improved, 
immunogenic variant or portion of a polypeptide of the 
invention, one skilled in the art will typically change one or 
more of the codons of the encoding DNA sequence accord 
ing to Table 1. 
0643 For example, certain amino acids may be substi 
tuted for other amino acids in a protein structure without 
appreciable loss of interactive binding capacity with struc 
tures such as, for example, antigen-binding regions of anti 
bodies or binding sites on substrate molecules. Since it is the 
interactive capacity and nature of a protein that defines that 
protein's biological functional activity, certain amino acid 
sequence Substitutions can be made in a protein sequence, 
and, of course, its underlying DNA coding sequence, and 
nevertheless obtain a protein with like properties. It is thus 
contemplated that various changes may be made in the 
peptide sequences of the disclosed compositions, or corre 
sponding DNA sequences which encode said peptides with 
out appreciable loss of their biological utility or activity. 

TABLE 1. 

Amino Acids Codons 

Alanine Ala A. GGA. GGG GGG GCU 

Cysteine Gys C UGC UGU 
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TABLE 1-continued 

Amino Acids Codons 

Aspartic acid Asp D GAC GAU 

Glutamic acid Glu E GAA GAG 

Phenylalanine Phe F UUG UUU 

Glycine Gly G GGA. GGG GGG GGU 

Histidine His H GAG CAU 

Isoleucine lie I AUA AUG AUU 

Lysine Lys K AAA AAG 

Leucine Lieu L UUA UUG CUA, CUC CUG CUU 

Methionine Met M AUG 

Asparagine Asn. N AAG AAU 

Proline Pro P CCA CCC CCG CCU 

Glutamine Gin Q CAA CAG 

Arginine Arg R AGA AGG CGA CGC CGG CGU 

Serine Ser S AGC AGU UCA, UCC UCG UGU 

Threonine Thr T ACA ACC ACG ACU 

Waline Wall W. GUA GUC GUG GUU 

Tryptophan Trp W UGG 

Tyrosine Tyr Y UAC UAU 

0644. In making such changes, the hydropathic index of 
amino acids may be considered. The importance of the 
hydropathic amino acid index in conferring interactive bio 
logic function on a protein is generally understood in the art 
(Kyte and Doolittle, 1982, incorporated herein by refer 
ence). It is accepted that the relative hydropathic character 
of the amino acid contributes to the secondary structure of 
the resultant protein, which in turn defines the interaction of 
the protein with other molecules, for example, enzymes, 
Substrates, receptors, DNA, antibodies, antigens, and the 
like. Each amino acid has been assigned a hydropathic index 
on the basis of its hydrophobicity and charge characteristics 
(Kyte and Doolittle, 1982). These values are: isoleucine 
(+4.5); valine (+4.2); leucine (+3.8); phenylalanine (+2.8); 
cysteine/cystine (+2.5); methionine (+1.9); alanine (+1.8); 
glycine (-0.4); threonine (-0.7); serine (-0.8); tryptophan 
(-0.9); tyrosine (-1.3); proline (-1.6); histidine (-3.2): 
glutamate (-3.5); glutamine (-3.5); aspartate (-3.5); aspar 
agine (-3.5); lysine (-3.9); and arginine (-4.5). 
0.645. It is known in the art that certain amino acids may 
be substituted by other amino acids having a similar hydro 
pathic index or score and still result in a protein with similar 
biological activity, i.e. still obtain a biological functionally 
equivalent protein. In making Such changes, the Substitution 
of amino acids whose hydropathic indices are within t2 is 
preferred, those within +1 are particularly preferred, and 
those within +0.5 are even more particularly preferred. It is 
also understood in the art that the substitution of like amino 
acids can be made effectively on the basis of hydrophilicity. 
U.S. Pat. No. 4,554,101 (specifically incorporated herein by 
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reference in its entirety), States that the greatest local average 
hydrophilicity of a protein, as governed by the hydrophilic 
ity of its adjacent amino acids, correlates with a biological 
property of the protein. 

0646). As detailed in U.S. Pat. No. 4,554,101, the follow 
ing hydrophilicity values have been assigned to amino acid 
residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0+1): 
glutamate (+3.0t1); serine (+0.3); asparagine (+0.2): 
glutamine (+0.2); glycine (O); threonine (-0.4); proline 
(-0.5+1); alanine (-0.5); histidine (-0.5); cysteine (-1.0); 
methionine (-1.3); valine (-1.5); leucine (-1.8); isoleucine 
(-1.8); tyrosine (-2.3); phenylalanine (-2.5); tryptophan 
(-3.4). It is understood that an amino acid can be substituted 
for another having a similar hydrophilicity value and still 
obtain a biologically equivalent, and in particular, an immu 
nologically equivalent protein. In Such changes, the Substi 
tution of amino acids whose hydrophilicity values are within 
+2 is preferred, those within +1 are particularly preferred, 
and those within +0.5 are even more particularly preferred. 
0647. As outlined above, amino acid substitutions are 
generally therefore based on the relative similarity of the 
amino acid side-chain substituents, for example, their hydro 
phobicity, hydrophilicity, charge, size, and the like. Exem 
plary Substitutions that take various of the foregoing char 
acteristics into consideration are well known to those of skill 
in the art and include: arginine and lysine; glutamate and 
aspartate; serine and threonine; glutamine and asparagine; 
and valine, leucine and isoleucine. 
0648. In addition, any polynucleotide may be further 
modified to increase stability in vivo. Possible modifications 
include, but are not limited to, the addition of flanking 
sequences at the 5' and/or 3' ends; the use of phosphorothio 
ate or 2 O-methyl rather than phosphodiesterase linkages in 
the backbone; and/or the inclusion of nontraditional bases 
Such as inosine, queosine and Wybutosine, as well as acetyl 
methyl-, thio- and other modified forms of adenine, cytidine, 
guanine, thymine and uridine. 

0649 Amino acid substitutions may further be made on 
the basis of similarity in polarity, charge, solubility, hydro 
phobicity, hydrophilicity and/or the amphipathic nature of 
the residues. For example, negatively charged amino acids 
include aspartic acid and glutamic acid; positively charged 
amino acids include lysine and arginine; and amino acids 
with uncharged polar head groups having similar hydrophi 
licity values include leucine, isoleucine and valine; glycine 
and alanine; asparagine and glutamine; and serine, threo 
nine, phenylalanine and tyrosine. Other groups of amino 
acids that may represent conservative changes include: (1) 
ala, pro, gly, glu, asp. gln, asn, ser, thr; (2) cys, ser, tyr, thr; 
(3) Val, ile, leu, met, ala, phe; (4) lys, arg, his; and (5) phe, 
tyr, trp, his. A variant may also, or alternatively, contain 
nonconservative changes. In a preferred embodiment, vari 
ant polypeptides differ from a native sequence by Substitu 
tion, deletion or addition of five amino acids or fewer. 
Variants may also (or alternatively) be modified by, for 
example, the deletion or addition of amino acids that have 
minimal influence on the immunogenicity, secondary struc 
ture and hydropathic nature of the polypeptide. 
0650) As noted above, polypeptides may comprise a 
signal (or leader) sequence at the N-terminal end of the 
protein, which co-translationally or post-translationally 
directs transfer of the protein. The polypeptide may also be 

Mar. 30, 2006 

conjugated to a linker or other sequence for ease of synthe 
sis, purification or identification of the polypeptide (e.g., 
poly-His), or to enhance binding of the polypeptide to a solid 
Support. For example, a polypeptide may be conjugated to 
an immunoglobulin Fc region. 

0651 When comparing polypeptide sequences, two 
sequences are said to be “identical” if the sequence of amino 
acids in the two sequences is the same when aligned for 
maximum correspondence, as described below. Compari 
Sons between two sequences are typically performed by 
comparing the sequences over a comparison window to 
identify and compare local regions of sequence similarity. A 
“comparison window' as used herein, refers to a segment of 
at least about 20 contiguous positions, usually 30 to about 
75, 40 to about 50, in which a sequence may be compared 
to a reference sequence of the same number of contiguous 
positions after the two sequences are optimally aligned. 
0652 Optimal alignment of sequences for comparison 
may be conducted using the Megalign program in the 
Lasergene suite of bioinformatics software (DNASTAR, 
Inc., Madison, Wis.), using default parameters. This pro 
gram embodies several alignment schemes described in the 
following references: Dayhoff, M. O. (1978) A model of 
evolutionary change in proteins—Matrices for detecting 
distant relationships. In Dayhoff, M.O. (ed.) Atlas of Protein 
Sequence and Structure, National Biomedical Research 
Foundation, Washington D.C. Vol. 5, Suppl. 3, pp. 345-358: 
Hein J. (1990) Unified Approach to Alignment and Phylo 
genes pp. 626-645 Methods in Enzymology vol. 183, Aca 
demic Press, Inc., San Diego, Calif.; Higgins, D. G. and 
Sharp, P. M. (1989) CABIOS 5:151-153; Myers, E. W. and 
Muller W. (1988) CABIOS 4:11-17; Robinson, E. D. (1971) 
Comb. Theor 11:105; Santou, N. Nes, M. (1987) Mol. Biol. 
Evol. 4:406-425: Sneath, P. H. A. and Sokal, R. R. (1973) 
Numerical Taxonomy—the Principles and Practice of 
Numerical Taxonomy, Freeman Press, San Francisco, Calif.; 
Wilbur, W. J. and Lipman, D. J. (1983) Proc. Natl. Acad, 
Sci., USA 80:726-730. 

0653 Alternatively, optimal alignment of sequences for 
comparison may be conducted by the local identity algo 
rithm of Smith and Waterman (1981) Add. APL. Math 2:482, 
by the identity alignment algorithm of Needleman and 
Wunsch (1970) J. Mol. Biol. 48:443, by the search for 
similarity methods of Pearson and Lipman (1988) Proc. 
Natl. Acad. Sci. USA 85: 2444, by computerized implemen 
tations of these algorithms (GAP, BESTFIT, BLAST, 
FASTA, and TFASTA in the Wisconsin Genetics Software 
Package, Genetics Computer Group (GCG), 575 Science 
Dr. Madison, Wis.), or by inspection. 
0654) One preferred example of algorithms that are suit 
able for determining percent sequence identity and sequence 
similarity are the BLAST and BLAST 2.0 algorithms, which 
are described in Altschul et al. (1977) Nucl. Acids Res. 
25:3389-3402 and Altschul et al. (1990) J. Mol. Biol. 
215:403-410, respectively. BLAST and BLAST 2.0 can be 
used, for example with the parameters described herein, to 
determine percent sequence identity for the polynucleotides 
and polypeptides of the invention. Software for performing 
BLAST analyses is publicly available through the National 
Center for Biotechnology Information. For amino acid 
sequences, a scoring matrix can be used to calculate the 
cumulative score. Extension of the word hits in each direc 
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tion are halted when: the cumulative alignment score falls 
off by the quantity X from its maximum achieved value; the 
cumulative score goes to Zero or below, due to the accumu 
lation of one or more negative-scoring residue alignments; 
or the end of either sequence is reached. The BLAST 
algorithm parameters W. T and X determine the sensitivity 
and speed of the alignment. 

0655. In one preferred approach, the “percentage of 
sequence identity” is determined by comparing two opti 
mally aligned sequences over a window of comparison of at 
least 20 positions, wherein the portion of the polypeptide 
sequence in the comparison window may comprise additions 
or deletions (i.e., gaps) of 20 percent or less, usually 5 to 15 
percent, or 10 to 12 percent, as compared to the reference 
sequences (which does not comprise additions or deletions) 
for optimal alignment of the two sequences. The percentage 
is calculated by determining the number of positions at 
which the identical amino acid residue occurs in both 
sequences to yield the number of matched positions, divid 
ing the number of matched positions by the total number of 
positions in the reference sequence (i.e., the window size) 
and multiplying the results by 100 to yield the percentage of 
sequence identity. 

0656. Within other illustrative embodiments, a polypep 
tide may be a fusion polypeptide that comprises multiple 
polypeptides as described herein, or that comprises at least 
one polypeptide as described herein and an unrelated 
sequence, such as a known tumor protein. A fusion partner 
may, for example, assist in providing T helper epitopes (an 
immunological fusion partner), preferably T helper epitopes 
recognized by humans, or may assist in expressing the 
protein (an expression enhancer) at higher yields than the 
native recombinant protein. Certain preferred fusion part 
ners are both immunological and expression enhancing 
fusion partners. Other fusion partners may be selected so as 
to increase the solubility of the polypeptide or to enable the 
polypeptide to be targeted to desired intracellular compart 
ments. Still further fusion partners include affinity tags, 
which facilitate purification of the polypeptide. 
0657 Fusion polypeptides may generally be prepared 
using standard techniques, including chemical conjugation. 
Preferably, a fusion polypeptide is expressed as a recombi 
nant polypeptide, allowing the production of increased lev 
els, relative to a non-fused polypeptide, in an expression 
system. Briefly, DNA sequences encoding the polypeptide 
components may be assembled separately, and ligated into 
an appropriate expression vector. The 3' end of the DNA 
sequence encoding one polypeptide component is ligated, 
with or without a peptide linker, to the 5' end of a DNA 
sequence encoding the second polypeptide component so 
that the reading frames of the sequences are in phase. This 
permits translation into a single fusion polypeptide that 
retains the biological activity of both component polypep 
tides. 

0658) A peptide linker sequence may be employed to 
separate the first and second polypeptide components by a 
distance sufficient to ensure that each polypeptide folds into 
its secondary and tertiary structures. Such a peptide linker 
sequence is incorporated into the fusion polypeptide using 
standard techniques well known in the art. Suitable peptide 
linker sequences may be chosen based on the following 
factors: (1) their ability to adopt a flexible extended confor 
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mation; (2) their inability to adopt a secondary structure that 
could interact with functional epitopes on the first and 
second polypeptides; and (3) the lack of hydrophobic or 
charged residues that might-react with the polypeptide func 
tional epitopes. Preferred peptide linker sequences contain 
Gly, ASn and Ser residues. Other near neutral amino acids, 
Such as Thrand Ala may also be used in the linker sequence. 
Amino acid sequences which may be usefully employed as 
linkers include those disclosed in Maratea et al., Gene 
40:39-46, 1985; Murphy et al., Proc. Natl. Acad. Sci. USA 
83:8258-8262, 1986; U.S. Pat. No. 4,935,233 and U.S. Pat. 
No.4,751,180. The linker sequence may generally be from 1 
to about 50 amino acids in length. Linker sequences are not 
required when the first and second polypeptides have non 
essential N-terminal amino acid regions that can be used to 
separate the functional domains and prevent steric interfer 
CCC. 

0659 The ligated DNA sequences are operably linked to 
Suitable transcriptional or translational regulatory elements. 
The regulatory elements responsible for expression of DNA 
are located only 5' to the DNA sequence encoding the first 
polypeptides. Similarly, stop codons required to end trans 
lation and transcription termination signals are only present 
3' to the DNA sequence encoding the second polypeptide. 
0660 The fusion polypeptide can comprise a polypeptide 
as described herein together with an unrelated immunogenic 
protein, Such as an immunogenic protein capable of eliciting 
a recall response. Examples of such proteins include tetanus, 
tuberculosis and hepatitis proteins (see, for example, Stoute 
et al. New Engl. J. Med., 336:86-91, 1997). 
0661. In one preferred embodiment, the immunological 
fusion partner is derived from a Mycobacterium sp., Such as 
a Mycobacterium tuberculosis-derived Ra12 fragment. Ra12 
compositions and methods for their use in enhancing the 
expression and/or immunogenicity of heterologous poly 
nucleotide/polypeptide sequences is described in U.S. Patent 
Application 60/158,585, the disclosure of which is incorpo 
rated herein by reference in its entirety. Briefly, Ra12 refers 
to a polynucleotide region that is a Subsequence of a 
Mycobacterium tuberculosis MTB32A nucleic acid. 
MTB32A is a serine protease of 32 KD molecular weight 
encoded by a gene in virulent and avirulent strains of M. 
tuberculosis. The nucleotide sequence and amino acid 
sequence of MTB32A have been described (for example, 
U.S. Patent Application 60/158,585; see also, Skeiky et al., 
Infection and Immun. (1999) 67:3998-4007, incorporated 
herein by reference). C-terminal fragments of the MTB32A 
coding sequence express at high levels and remain as a 
soluble polypeptides throughout the purification process. 
Moreover, Ra12 may enhance the immunogenicity of het 
erologous immunogenic polypeptides with which it is fused. 
One preferred Ra12 fusion polypeptide comprises a 14KD 
C-terminal fragment corresponding to amino acid residues 
192 to 323 of MTB32A. Other preferred Ra12 polynucle 
otides generally comprise at least about 15 consecutive 
nucleotides, at least about 30 nucleotides, at least about 60 
nucleotides, at least about 100 nucleotides, at least about 200 
nucleotides, or at least about 300 nucleotides that encode a 
portion of a Ra12 polypeptide. Ra12 polynucleotides may 
comprise a native sequence (i.e., an endogenous sequence 
that encodes a Ra12 polypeptide or a portion thereof) or may 
comprise a variant of Such a sequence. Ra12 polynucleotide 
variants may contain one or more substitutions, additions, 
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deletions and/or insertions such that the biological activity 
of the encoded fusion polypeptide is not substantially dimin 
ished, relative to a fusion polypeptide comprising a native 
Ra12 polypeptide. Variants preferably exhibit at least about 
70% identity, more preferably at least about 80% identity 
and most preferably at least about 90% identity to a poly 
nucleotide sequence that encodes a native Ra12 polypeptide 
or a portion thereof. 

0662. Within other preferred embodiments, an immuno 
logical fusion partner is derived from protein D, a Surface 
protein of the gram-negative bacterium Haemophilus influ 
enza B (WO 91/18926). Preferably, a protein D derivative 
comprises approximately the first third of the protein (e.g., 
the first N-terminal 100-110 amino acids), and a protein D 
derivative may be lipidated. Within certain preferred 
embodiments, the first 109 residues of a Lipoprotein D 
fusion partner is included on the N-terminus to provide the 
polypeptide with additional exogenous T-cell epitopes and 
to increase the expression level in E. coli (thus functioning 
as an expression enhancer). The lipid tail ensures optimal 
presentation of the antigen to antigen presenting cells. Other 
fusion partners include the non-structural protein from influ 
enzae virus, NS1 (hemaglutinin). Typically, the N-terminal 
81 amino acids are used, although different fragments that 
include T-helper epitopes may be used. 

0663. In another embodiment, the immunological fusion 
partner is the protein known as LYTA, or a portion thereof 
(preferably a C-terminal portion). LYTA is derived from 
Streptococcus pneumoniae, which synthesizes an N-acetyl 
L-alanine amidase known as amidase LYTA (encoded by the 
LytA gene; Gene 43:265-292, 1986). LYTA is an autolysin 
that specifically degrades certain bonds in the peptidoglycan 
backbone. The C-terminal domain of the LYTA protein is 
responsible for the affinity to the choline or to some choline 
analogues such as DEAE. This property has been exploited 
for the development of E. coli C-LYTA expressing plasmids 
useful for expression of fusion proteins. Purification of 
hybrid proteins containing the C-LYTA fragment at the 
amino terminus has been described (see Biotechnology 
10:795-798, 1992). Within a preferred embodiment, a repeat 
portion of LYTA may be incorporated into a fusion polypep 
tide. A repeat portion is found in the C-terminal, region 
starting at residue 178. A particularly preferred repeat por 
tion incorporates residues 188-305. 

0664 Yet another illustrative embodiment involves 
fusion polypeptides, and the polynucleotides encoding them, 
wherein the fusion partner comprises a targeting signal 
capable of directing a polypeptide to the endosomal/lysoso 
mal compartment, as described in U.S. Pat. No. 5,633,234. 
An immunogenic polypeptide of the invention, when fused 
with this targeting signal, will associate more efficiently with 
MHC class II molecules and thereby provide enhanced in 
vivo stimulation of CD4 T-cells specific for the polypep 
tide. 

0665 Polypeptides of the invention are prepared using 
any of a variety of well known synthetic and/or recombinant 
techniques, the latter of which are further described below. 
Polypeptides, portions and other variants generally less than 
about 150 amino acids can be generated by synthetic means, 
using techniques well known to those of ordinary skill in the 
art. In one illustrative example, Such polypeptides are syn 
thesized using any of the commercially available Solid-phase 
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techniques, such as the Merrifield Solid-phase synthesis 
method, where amino acids are sequentially added to a 
growing amino acid chain. See Merrifield, J. Am. Chem. Soc. 
85:2149-2146, 1963. Equipment for automated synthesis of 
polypeptides is commercially available from Suppliers such 
as Perkin Elmer/Applied BioSystems Division (Foster City, 
Calif.), and may be operated according to the manufacturers 
instructions. 

0.666. In general, polypeptide compositions (including 
fusion polypeptides) of the invention are isolated. An "iso 
lated polypeptide is one that is removed from its original 
environment. For example, a naturally-occurring protein or 
polypeptide is isolated if it is separated from some or all of 
the coexisting materials in the natural system. Preferably, 
Such polypeptides are also purified, e.g., are at least about 
90% pure, more preferably at least about 95% pure and most 
preferably at least about 99% pure. 
Polynucleotide Compositions 
0667 The present invention, in other aspects, provides 
polynucleotide compositions. The terms “DNA and “poly 
nucleotide' are used essentially interchangeably herein to 
refer to a DNA molecule that has been isolated free of total 
genomic DNA of a particular species. “Isolated, as used 
herein, means that a polynucleotide is Substantially away 
from other coding sequences, and that the DNA molecule 
does not contain large portions of unrelated coding DNA, 
Such as large chromosomal fragments or other functional 
genes or polypeptide coding regions. Of course, this refers 
to the DNA molecule as originally isolated, and does not 
exclude genes or coding regions later added to the segment 
by the hand of man. 
0668. As will be understood by those skilled in the art, 
the polynucleotide compositions of this invention can 
include genomic sequences, extra-genomic and plasmid 
encoded sequences and Smaller engineered gene segments 
that express, or may be adapted to express, proteins, 
polypeptides, peptides and the like. Such segments may be 
naturally isolated, or modified synthetically by the hand of 
a. 

0669. As will be also recognized by the skilled artisan, 
polynucleotides of the invention may be single-stranded 
(coding or antisense) or double-stranded, and may be DNA 
(genomic, cDNA or synthetic) or RNA molecules. RNA 
molecules may include HnRNA molecules, which contain 
introns and correspond to a DNA molecule in a one-to-one 
manner, and mRNA molecules, which do not contain 
introns. Additional coding or non-coding sequences may, but 
need not, be present within a polynucleotide of the present 
invention, and a polynucleotide may, but need not, be linked 
to other molecules and/or support materials. 
0670 Polynucleotides may comprise a native sequence 

(i.e., an endogenous sequence that encodes a polypeptide? 
protein of the invention or a portion thereof) or may com 
prise a sequence that encodes a variant or derivative, pref 
erably and immunogenic variant or derivative, of Such a 
Sequence. 

0671 Therefore, according to another aspect of the 
present invention, polynucleotide compositions are provided 
that comprise some or all of a polynucleotide sequence set 
forth in any one of SEQ ID NO: 1-61, 63-175, 178, 180, 
182-468, 474, 476, 477, 479, 482, 484, 486, 489–492, 
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504-506, 510-513, 520-533, 548-550, 564, 566-569, and 
576, complements of a polynucleotide sequence set forth in 
any one of SEQ ID NO: 1-61, 63-175, 178, 180, 182-468, 
474, 476, 477, 479, 482, 484, 486, 489-492, 504-506, 
510-513, 520-533, 548-550, 564, 566-569, and 576, and 
degenerate variants of a polynucleotide sequence set forth in 
any one of SEQ ID NO: 1-61, 63-175, 178, 180, 182-468, 
474, 476, 477, 479, 482, 484, 486, 489-492, 504-506, 
510-513, 520-533, 548-550, 564, 566-569, and 576. In 
certain preferred embodiments, the polynucleotide 
sequences set forth herein encode immunogenic polypep 
tides, as described above. 

0672. In other related embodiments, the present invention 
provides polynucleotide variants having Substantial identity 
to the sequences disclosed herein in SEQ ID NO: 1-61. 
63-175, 178, 180, 182-468, 474, 476, 477, 479, 482, 484, 
486, 489-492-504-506, 510-513, 520-533, 548-550, 564, 
566-569, and 576, for example those comprising at least 
70% sequence identity, preferably at least 75%, 80%, 85%, 
90%. 95%, 96%, 97%, 98%, or 99% or higher, sequence 
identity compared to a polynuclebtide sequence of this 
invention using the methods described herein, (e.g., BLAST 
analysis using standard parameters, as described below). 
One skilled in this art will recognize that these values can be 
appropriately adjusted to determine corresponding identity 
of proteins encoded by two nucleotide sequences by taking 
into account codon degeneracy, amino acid similarity, read 
ing frame positioning and the like. 

0673 Typically, polynucleotide variants will contain one 
or more Substitutions, additions, deletions and/or insertions, 
preferably Such that the immunogenicity of the polypeptide 
encoded by the variant polynucleotide is not substantially 
diminished relative to a polypeptide encoded by a poly 
nucleotide sequence specifically set forth herein). The term 
“variants' should also be understood to encompasses 
homologous genes of Xenogenic origin. 

0674) In additional embodiments, the present invention 
provides polynucleotide fragments comprising various 
lengths of contiguous stretches of sequence identical to or 
complementary to one or more of the sequences disclosed 
herein. For example, polynucleotides are provided by this 
invention that comprise at least about 10, 15, 20, 30, 40, 50. 
75, 100, 150, 200, 300, 400, 500 or 1000 or more contiguous 
nucleotides of one or more of the sequences disclosed herein 
as well as all intermediate lengths there between. It will be 
readily understood that “intermediate lengths, in this con 
text, means any length between the quoted values, such as 
16, 17, 18, 19, etc.; 21, 22, 23, etc.; 30, 31, 32, etc.; 50, 51, 
52, 53, etc.; 100, 101, 102, 103, etc.; 150, 151,152, 153, etc.: 
including all integers through 200-500: 500-1,000, and the 
like. 

0675. In another embodiment of the invention, poly 
nucleotide compositions are provided that are capable of 
hybridizing under moderate to high stringency conditions to 
a polynucleotide sequence provided herein, or a fragment 
thereof, or a complementary sequence thereof. Hybridiza 
tion techniques are well known in the art of molecular 
biology. For purposes of illustration, suitable moderately 
stringent conditions for testing the hybridization of a poly 
nucleotide of this invention with other polynucleotides 
include prewashing in a solution of 5xSSC, 0.5% SDS, 1.0 
mM EDTA (pH 8.0); hybridizing at 50° C.-60° C., 5xSSC, 
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overnight; followed by washing twice at 65° C. for 20 
minutes with each of 2x, 0.5x and 0.2xSSC containing 0.1% 
SDS. One skilled in the art will understand that the strin 
gency of hybridization can be readily manipulated. Such as 
by altering the salt content of the hybridization solution 
and/or the temperature at which the hybridization is per 
formed. For example, in another embodiment, suitable 
highly stringent hybridization conditions include those 
described above, with the exception that the temperature of 
hybridization is increased, e.g., to 60-65° C. or 65-70° C. 
0676 In certain preferred embodiments.-the polynucle 
otides described above, e.g., polynucleotide variants, frag 
ments and hybridizing sequences, encode polypeptides that 
are immunologically cross-reactive with a polypeptide 
sequence specifically set forth herein. In other preferred 
embodiments, such polynucleotides encode polypeptides 
that have a level of immunogenic activity of at least about 
50%, preferably at least about 70%, and more preferably at 
least about 90% of that for a polypeptide sequence specifi 
cally set forth herein. 
0677. The polynucleotides of the present invention, or 
fragments thereof, regardless of the length of the coding 
sequence itself, may be combined with other DNA 
sequences, such as promoters, polyadenylation signals, addi 
tional restriction enzyme sites, multiple cloning sites, other 
coding segments, and the like. Such that their overall length 
may vary considerably. It is therefore contemplated that a 
nucleic acid fragment of almost any length may be 
employed, with the total length preferably being limited by 
the ease of preparation and use in the intended recombinant 
DNA protocol. For example, illustrative polynucleotide seg 
ments with total lengths of about 10,000, about 5000, about 
3000, about 2,000, about 1,000, about 500, about 200, about 
100, about 50 base pairs in length, and the like, (including 
all intermediate lengths) are contemplated to be useful in 
many implementations of this invention. 
0678 When comparing polynucleotide sequences, two 
sequences are said to be “identical if the sequence of 
nucleotides in the two sequences is the same when aligned 
for maximum correspondence, as described below. Com 
parisons between two sequences are typically performed by 
comparing the sequences over a comparison window to 
identify and compare local regions of sequence similarity. A 
“comparison window' as used herein, refers to a segment of 
at least about 20 contiguous positions, usually 30 to about 
75, 40 to about 50, in which a sequence may be compared 
to a reference sequence of the same number of contiguous 
positions after the two sequences are optimally aligned. 
0679. Optimal alignment of sequences for comparison 
may be conducted using the Megalign program in the 
Lasergene suite of bioinformatics software (DNASTAR, 
Inc., Madison, Wis.), using default parameters. This pro 
gram embodies several alignment schemes described in the 
following references: Dayhoff, M. O. (1978) A model of 
evolutionary change in proteins—Matrices for detecting 
distant relationships. In Dayhoff, M.O. (ed.) Atlas of Protein 
Sequence and Structure, National Biomedical Research 
Foundation, Washington D.C. Vol. 5, Suppl. 3, pp. 345-358: 
Hein J. (1990) Unified Approach to Alignment and Phylo 
genes pp. 626-645 Methods in Enzymology vol. 183, Aca 
demic Press, Inc., San Diego, Calif.; Higgins, D. G. and 
Sharp, P. M. (1989) CABIOS 5:151-153; Myers, E. W. and 
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Muller W. (1988) CABIOS 4:11-17; Robinson, E. D. (1971) 
Comb. Theor 11:105; Santou, N. Nes, M. (1987) Mol. Biol. 
Evol. 4:406-425: Sneath, P. H. A. and Sokal, R. R. (1973) 
Numerical Taxonomy—the Principles and Practice of 
Numerical Taxonomy, Freeman Press, San Francisco, Calif.; 
Wilbur, W. J. and Lipman, D. J. (1983) Proc. Natl. Acad, 
Sci., USA 80:726-730. 

0680 Alternatively, optimal alignment of sequences for 
comparison may be conducted by the local identity algo 
rithm of Smith and Waterman (1981) Add. APL. Math 2:482, 
by the identity alignment algorithm of Needleman and 
Wunsch (1970) J. Mol. Biol. 48:443, by the search for 
similarity methods of Pearson and Lipman (1988) Proc. 
Natl. Acad. Sci. USA 85: 2444, by computerized implemen 
tations of these algorithms (GAP, BESTFIT, BLAST, 
FASTA, and TFASTA in the Wisconsin Genetics Software 
Package, Genetics Computer Group (GCG), 575 Science 
Dr. Madison, Wis.), or by inspection. 

0681. One preferred example of algorithms that are suit 
able for determining percent sequence identity and sequence 
similarity are the BLAST and BLAST 2.0 algorithms, which 
are described in Altschul et al. (1977) Nucl. Acids Res. 
25:3389-3402 and Altschul et al. (1990) J. Mol. Biol. 
215:403-410, respectively. BLAST and BLAST 2.0 can be 
used, for example with the parameters described herein, to 
determine percent sequence identity for the polynucleotides 
of the invention. Software for performing BLAST analyses 
is publicly available through the National Center for Bio 
technology Information. In one illustrative example, cumu 
lative scores can be calculated using, for nucleotide 
sequences, the parameters M (reward score for a pair of 
matching residues; always >0) and N (penalty score for 
mismatching residues; always <0). Extension of the word 
hits in each direction are halted when: the cumulative 
alignment score falls off by the quantity X from its maxi 
mum achieved value; the cumulative score goes to Zero or 
below, due to the accumulation of one or more negative 
scoring residue alignments; or the end of either sequence is 
reached. The BLAST algorithm parameters W. T and X 
determine the sensitivity and speed of the alignment. The 
BLASTN program (for nucleotide sequences) uses as 
defaults a wordlength (W) of 11, and expectation (E) of 10, 
and the BLOSUM62 scoring matrix (see Henikoff and 
Henikoff (1989) Proc. Natl. Acad. Sci. USA 89:10915) 
alignments, (B) of 50, expectation (E) of 10, M=5, N=4 and 
a comparison of both Strands. 

0682 Preferably, the “percentage of sequence identity” is 
determined by comparing two optimally aligned sequences 
over a window of comparison of at least 20 positions, 
wherein the portion of the polynucleotide sequence in the 
comparison window may comprise additions or deletions 
(i.e., gaps) of 20 percent or less, usually 5 to 15 percent, or 
10 to 12 percent, as compared to the reference sequences 
(which does not comprise additions or deletions) for optimal 
alignment of the two sequences. The percentage is calcu 
lated by determining the number of positions at which the 
identical nucleic acid bases occurs in both sequences to yield 
the number of matched positions, dividing the number of 
matched positions by the total number of positions in the 
reference sequence (i.e., the window size) and multiplying 
the results by 100 to yield the percentage of sequence 
identity. 
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0.683. It will be appreciated by those of ordinary skill in 
the art that, as a result of the degeneracy of the genetic code, 
there are many nucleotide sequences that encode a polypep 
tide as described herein. Some of these polynucleotides bear 
minimal homology to the nucleotide sequence of any native 
gene. Nonetheless, polynucleotides that vary due to differ 
ences in codon usage are specifically contemplated by the 
present invention. Further, alleles of the genes comprising 
the polynucleotide sequences provided herein are within the 
Scope of the present invention. Alleles are endogenous genes 
that are altered as a result of one or more mutations, such as 
deletions, additions and/or substitutions of nucleotides. The 
resulting mRNA and protein may, but need not, have an 
altered structure or function. Alleles may be identified using 
standard techniques (such as hybridization, amplification 
and/or database sequence comparison). 

0684. Therefore, in another embodiment of the invention, 
a mutagenesis approach, such as site-specific mutagenesis, is 
employed for the preparation of immunogenic variants and/ 
or derivatives of the polypeptides described herein. By this 
approach, specific modifications in a polypeptide sequence 
can be made through mutagenesis of the underlying poly 
nucleotides that encode them. These techniques provides a 
straightforward approach to prepare and test sequence vari 
ants, for example, incorporating one or more of the forego 
ing considerations, by introducing one or more nucleotide 
sequence changes into the polynucleotide. 

0685 Site-specific mutagenesis allows the production of 
mutants through the use of specific oligonucleotide 
sequences which encode the DNA sequence of the desired 
mutation, as well as a sufficient number of adjacent nucle 
otides, to provide a primer sequence of Sufficient size and 
sequence complexity to form a stable duplex on both sides 
of the deletion junction being traversed. Mutations may be 
employed in a selected polynucleotide sequence to improve, 
alter, decrease, modify, or otherwise change the properties of 
the polynucleotide itself, and/or alter the properties, activity, 
composition, stability, or primary sequence of the encoded 
polypeptide. 

0686. In certain embodiments of the present invention, 
the inventors contemplate the mutagenesis of the disclosed 
polynucleotide sequences to alter one or more properties of 
the encoded polypeptide, such as the immunogenicity of a 
polypeptide vaccine. The techniques of site-specific 
mutagenesis are well-known in the art, and are widely used 
to create variants of both polypeptides and polynucleotides. 
For example, site-specific mutagenesis is often used to alter 
a specific portion of a DNA molecule. In such embodiments, 
a primer comprising typically about 14 to about 25 nucle 
otides or so in length is employed, with about 5 to about 10 
residues on both sides of the junction of the sequence being 
altered. 

0687. As will be appreciated by those of skill in the art, 
site-specific mutagenesis techniques have often employed a 
phage vector that exists in both a single stranded and double 
stranded form. Typical vectors useful in site-directed 
mutagenesis include vectors such as the M13 phage. These 
phage are readily commercially-available and their use is 
generally well-known to those skilled in the art. Double 
Stranded plasmids are also routinely employed in site 
directed mutagenesis that eliminates the step of transferring 
the gene of interest from a plasmid to a phage. 
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0688. In general, site-directed mutagenesis in accordance 
herewith is performed by first obtaining a single-stranded 
vector or melting apart of two strands of a double-stranded 
vector that includes within its sequence a DNA sequence 
that encodes the desired peptide. An oligonucleotide primer 
bearing the desired mutated sequence is prepared, generally 
synthetically. This primer is then annealed with the single 
stranded vector, and subjected to DNA polymerizing 
enzymes such as E. coli polymerase I Klenow fragment, in 
order to complete the synthesis of the mutation-bearing 
strand. Thus, a heteroduplex is formed wherein one strand 
encodes the original non-mutated sequence and the second 
strand bears the desired mutation. This heteroduplex vector 
is then used to transform appropriate cells, such as E. coli 
cells, and clones are selected which include recombinant 
vectors bearing the mutated sequence arrangement. 

0689. The preparation of sequence variants of the 
selected peptide-encoding DNA segments using site-di 
rected mutagenesis provides a means of producing poten 
tially useful species and is not meant to be limiting as there 
are other ways in which sequence variants of peptides and 
the DNA sequences encoding them may be obtained. For 
example, recombinant vectors encoding the desired peptide 
sequence may be treated with mutagenic agents, such as 
hydroxylamine, to obtain sequence variants. Specific details 
regarding these methods and protocols are found in the 
teachings of Maloy et al., 1994; Segal, 1976; Prokop and 
Bajpai, 1991: Kuby, 1994; and Maniatis et al., 1982, each 
incorporated herein by reference, for that purpose. 
0690. As used herein, the term "oligonucleotide directed 
mutagenesis procedure” refers to template-dependent pro 
cesses and vector-mediated propagation which result in an 
increase in the concentration of a specific nucleic acid 
molecule relative to its initial concentration, or in an 
increase in the concentration of a detectable signal. Such as 
amplification. As used herein, the term "oligonucleotide 
directed mutagenesis procedure' is intended to refer to a 
process that involves the template-dependent extension of a 
primer molecule. The term template dependent process 
refers to nucleic acid synthesis of an RNA or a DNA 
molecule wherein the sequence of the newly synthesized 
strand of nucleic acid is dictated by the well-known rules of 
complementary base pairing (see, for example, Watson, 
1987). Typically, vector mediated methodologies involve the 
introduction of the nucleic acid fragment into a DNA or 
RNA vector, the clonal amplification of the vector, and the 
recovery of the amplified nucleic acid fragment. Examples 
of such methodologies are provided by U.S. Pat. No. 4,237, 
224, specifically incorporated herein by reference in its 
entirety. 

0691. In another approach for the production of polypep 
tide variants of the present invention, recursive sequence 
recombination, as described in U.S. Pat. No. 5,837,458, may 
be employed. In this approach, iterative cycles of recombi 
nation and screening or selection are performed to “evolve' 
individual polynucleotide variants of the invention having, 
for example, enhanced immunogenic activity. 

0692. In other embodiments of the present invention, the 
polynucleotide sequences provided herein can be advanta 
geously used as probes or primers for nucleic acid hybrid 
ization. As such, it is contemplated that nucleic acid seg 
ments that comprise a sequence region of at least about 15 
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nucleotide long contiguous sequence that has the same 
sequence as, or is complementary to, a 15 nucleotide long 
contiguous sequence disclosed herein will find particular 
utility. Longer contiguous identical or complementary 
sequences, e.g., those of about 20, 30, 40, 50, 100, 200, 500, 
1000 (including all intermediate lengths) and even up to full 
length sequences will also be of use in certain embodiments. 
0.693. The ability of such nucleic acid probes to specifi 
cally hybridize to a sequence of interest will enable them to 
be of use in detecting the presence of complementary 
sequences in a given sample. However, other uses are also 
envisioned. Such as the use of the sequence information for 
the preparation of mutant species primers, or primers for use 
in preparing other genetic constructions. 
0694 Polynucleotide molecules having sequence regions 
consisting of contiguous nucleotide stretches of 10-14. 
15-20, 30, 50, or even of 100-200 nucleotides or so (includ 
ing intermediate lengths as well), identical or complemen 
tary to a polynucleotide sequence disclosed herein, are 
particularly contemplated as hybridization probes for use in, 
e.g., Southern and Northern blotting. This would allow a 
gene product, or fragment thereof, to be analyzed, both in 
diverse cell types and also in various bacterial cells. The 
total size of fragment, as well as the size of the comple 
mentary stretch(es), will ultimately depend on the intended 
use or application of the particular nucleic acid segment. 
Smaller fragments will generally find use in hybridization 
embodiments, wherein the length of the contiguous comple 
mentary region may be varied, such as between about 15 and 
about 100 nucleotides, but larger contiguous complementa 
rity stretches may be used, according to the length comple 
mentary sequences one wishes to detect. 
0695) The use of a hybridization probe of about 15-25 
nucleotides in length allows the formation of a duplex 
molecule that is both stable and selective. Molecules having 
contiguous complementary sequences over stretches greater 
than 15 bases in length are generally preferred, though, in 
order to increase stability and selectivity of the hybrid, and 
thereby improve the quality and degree of specific hybrid 
molecules obtained. One will generally prefer to design 
nucleic acid molecules having gene-complementary 
stretches of 15 to 25 contiguous nucleotides, or even longer 
where desired. 

0696 Hybridization probes may be selected from any 
portion of any of the sequences disclosed herein. All that is 
required is to review the sequences set forth herein, or to any 
continuous portion of the sequences, from about 15-25 
nucleotides in length up to and-including the full length 
sequence, that one wishes to utilize as a probe or primer. The 
choice of probe and primer sequences may be governed by 
various factors. For example, one may wish to employ 
primers from towards the termini of the total sequence. 
0697 Small polynucleotide segments or fragments may 
be readily prepared by, for example, directly synthesizing 
the fragment by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. Also, frag 
ments may be obtained by application of nucleic acid 
reproduction technology, such as the PCRTM technology of 
U.S. Pat. No. 4,683.202 (incorporated herein by reference), 
by introducing selected sequences into recombinant vectors 
for recombinant production, and by other recombinant DNA 
techniques generally known to those of skill in the art of 
molecular biology. 
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0698. The nucleotide sequences of the invention may be 
used for their ability to selectively form duplex molecules 
with complementary stretches of the entire gene or gene 
fragments of interest. Depending on the application envi 
Sioned, one will typically desire to employ varying condi 
tions of hybridization to achieve varying degrees of selec 
tivity of probe towards target sequence. For applications 
requiring high selectivity, one will typically desire to employ 
relatively stringent conditions to form the hybrids, e.g., one 
will select relatively low salt and/or high temperature con 
ditions, such as provided by a salt concentration of from 
about 0.02 M to about 0.15 M salt at temperatures of from 
about 50° C. to about 70° C. Such selective conditions 
tolerate little, if any, mismatch between the probe and the 
template or target Strand, and would be particularly Suitable 
for isolating related sequences. 
0699. Of course, for some applications, for example, 
where one desires to prepare mutants employing a mutant 
primer Strand hybridized to an underlying template, less 
stringent (reduced stringency) hybridization conditions will 
typically be needed in order to allow formation of the 
heteroduplex. In these circumstances, one may desire to 
employ salt conditions such as those of from about 0.15 M 
to about 0.9 M salt, at temperatures ranging from about 20° 
C. to about 55° C. Cross-hybridizing species can thereby be 
readily identified as positively hybridizing signals with 
respect to control hybridizations. In any case, it is generally 
appreciated that conditions can be rendered more stringent 
by the addition of increasing amounts of formamide, which 
serves to destabilize the hybrid duplex in the same manner 
as increased temperature. Thus, hybridization conditions can 
be readily manipulated, and thus will generally be a method 
of choice depending on the desired results. 
0700 According to another embodiment of the present 
invention, polynucleotide compositions comprising anti 
sense oligonucleotides are provided. Antisense oligonucle 
otides have been demonstrated to be effective and targeted 
inhibitors of protein syntheses, and, consequently, provide a 
therapeutic approach by which a disease can be treated by 
inhibiting the synthesis of proteins that contribute to the 
disease. The efficacy of antisense oligonucleotides for inhib 
iting protein synthesis is well established. For example, the 
synthesis of polygalactauronase and the muscarine type 2 
acetylcholine receptor are inhibited by antisense oligonucle 
otides directed to their respective mRNA sequences (U.S. 
Pat. No. 5,739,119 and U.S. Pat. No. 5,759,829). Further, 
examples of antisense inhibition have been demonstrated 
with the nuclear protein cyclin, the multiple drug resistance 
gene (MDG1), ICAM-1, E-selectin, STK-1, striatal GABAA 
receptor and human EGF (Jaskulski et al., Science. Jun. 10, 
1988:240(4858): 1544–6: Vasanthakumar and Ahmed, Can 
cer Commun. 1989; 1(4):225-32: Peris et al., Brain Res Mol 
Brain Res. Jun. 15, 1998:57(2):310-20; U.S. Pat. No. 5,801, 
154; U.S. Pat. No. 5,789,573: U.S. Pat. No. 5,718,709 and 
U.S. Pat. No. 5,610,288). Antisense constructs have also 
been described that inhibit and can be used to treat a variety 
of abnormal cellular proliferations, e.g. cancer (U.S. Pat. No. 
5,747,470; U.S. Pat. No. 5,591.317 and U.S. Pat. No. 
5,783,683). 
0701. Therefore, in certain embodiments, the present 
invention provides oligonucleotide sequences that comprise 
all, or a portion of any sequence that is capable of specifi 
cally binding to polynucleotide sequence described herein, 
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or a complement thereof. In one embodiment, the antisense 
oligonucleotides comprise DNA or derivatives thereof. In 
another embodiment, the oligonucleotides comprise RNA or 
derivatives thereof. In a third embodiment, the oligonucle 
otides are modified DNAs comprising a phosphorothioated 
modified backbone. In a fourth embodiment, the oligonucle 
otide sequences comprise peptide nucleic acids or deriva 
tives thereof. In each case, preferred compositions comprise 
a sequence region that is complementary, and more prefer 
ably Substantially-complementary, and even more prefer 
ably, completely complementary to one or more portions of 
polynucleotides disclosed herein. Selection of antisense 
compositions specific for a given gene sequence is based 
upon analysis of the chosen target sequence and determina 
tion of secondary structure, T, binding energy, and relative 
stability. Antisense compositions may be selected based 
upon their relative inability to form dimers, hairpins, or 
other secondary structures that would reduce or prohibit 
specific binding to the target mRNA in a host cell. Highly 
preferred target regions of the mRNA, are those which are 
at or near the AUG translation initiation codon, and those 
sequences which are substantially complementary to 5' 
regions of the mRNA. These secondary structure analyses 
and target site selection considerations can be performed, for 
example, using V.4 of the OLIGO primer analysis software 
and/or the BLASTN 2.0.5 algorithm software (Altschul et 
al., Nucleic Acids Res. 1997, 25(17):3389-402). 
0702. The use of an antisense delivery method employing 
a short peptide vector, termed MPG (27 residues), is also 
contemplated. The MPG peptide contains a hydrophobic 
domain derived from the fusion sequence of HIV gp41 and 
a hydrophilic domain from the nuclear localization sequence 
of SV40 T-antigen (Morris et al., Nucleic Acids Res. Jul. 15, 
1997:25(14):2730-6). It has been demonstrated that several 
molecules of the MPG peptide coat the antisense oligonucle 
otides and can be delivered into cultured mammalian cells in 
less than 1 hour with relatively high efficiency (90%). 
Further, the interaction with MPG strongly increases both 
the stability of the oligonucleotide to nuclease and the ability 
to cross the plasma membrane. 
0703. According to another embodiment of the invention, 
the polynucleotide compositions described herein are used 
in the design and preparation of ribozyme molecules for 
inhibiting expression of the tumor polypeptides and proteins 
of the present invention in tumor cells. Ribozymes are 
RNA-protein complexes that cleave nucleic acids in a site 
specific fashion. Ribozymes have specific catalytic domains 
that possess endonuclease activity (Kim and Cech, Proc Natl 
Acad Sci USA. 1987 December;84(24):8788-92; Forster 
and Symons, Cell. Apr. 24, 1987:49(2):211-20). For 
example, a large number of ribozymes accelerate phospho 
ester transfer reactions with a high degree of specificity, 
often cleaving only one of several phosphoesters in an 
oligonucleotide substrate (Cech et al., Cell. 1981 Decem 
ber:27(3 Pt 2):487-96; Michel and Westhof, J Mol Biol. Dec. 
5, 1990:216(3):585-610; Reinhold-Hurek and Shub, Nature. 
May 14, 1992:357(6374):173-6). This specificity has been 
attributed to the requirement that the substrate bind via 
specific base-pairing interactions to the internal guide 
sequence (IGS) of the ribozyme prior to chemical reac 
tion. 

0704 Six basic varieties of naturally-occurring enzy 
matic RNAs are known presently. Each can catalyze the 
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hydrolysis of RNA phosphodiester bonds in trans (and thus 
can cleave other RNA molecules) under physiological con 
ditions. In general, enzymatic nucleic acids act by first 
binding to a target RNA. Such binding occurs through the 
target binding portion of a enzymatic nucleic acid which is 
held in close proximity to an enzymatic portion of the 
molecule that acts to cleave the target RNA. Thus, the 
enzymatic nucleic acid first recognizes and then binds a 
target RNA through complementary base-pairing, and once 
bound to the correct site, acts enzymatically to cut the target 
RNA. Strategic cleavage of such a target RNA will destroy 
its ability to direct synthesis of an encoded protein. After an 
enzymatic nucleic acid has bound and cleaved its RNA 
target, it is released from that RNA to search for another 
target and can repeatedly bind and cleave new targets. 

0705 The enzymatic nature of a ribozyme is advanta 
geous over many technologies, such as antisense technology 
(where a nucleic acid molecule simply binds to a nucleic 
acid target to block its translation) since the concentration of 
ribozyme necessary to affect a therapeutic treatment is lower 
than that of an antisense oligonucleotide. This advantage 
reflects the ability of the ribozyme to act enzymatically. 
Thus, a single ribozyme molecule is able to cleave many 
molecules of target RNA. In addition, the ribozyme is a 
highly specific inhibitor, with the specificity of inhibition 
depending not only on the base pairing mechanism of 
binding to the target RNA, but also on the mechanism of 
target RNA cleavage. Single mismatches, or base-substitu 
tions, near the site of cleavage can completely eliminate 
catalytic activity of a ribozyme. Similar mismatches in 
antisense molecules do not prevent their action (Woolfetal. 
Proc Natl Acad Sci USA. Aug. 15, 1992:89(16):7305-9). 
Thus, the specificity of action of a ribozyme is greater than 
that of an antisense oligonucleotide binding the same RNA 
site. 

0706 The enzymatic nucleic acid molecule may be 
formed in a hammerhead, hairpin, a hepatitis 8 virus, group 
I intron or RNasePRNA (in association with an RNA guide 
sequence) or Neurospora VS RNA motif. Examples of 
hammerhead motifs are described by Rossi et al. Nucleic 
Acids Res. Sep. 11, 1992:20(17):4559-65. Examples of 
hairpin motifs are described by Hampel et al. (Eur. Pat. Appl. 
Publ. No. EP 0360257), Hampel and Tritz, Biochemistry 
Jun. 13, 1989:28(12):4929-33; Hampel et al., Nucleic Acids 
Res. Jan. 25, 1990:18(2):299-304 and U.S. Pat. No. 5,631, 
359. An example of the hepatitis 8 virus motif is described 
by Perrotta and Been, Biochemistry. Dec. 1, 
1992:31 (47): 11843-52; an example of the RNaseP motif is 
described by Guerrier-Takada et al., Cell. 1983 Decem 
ber:35(3 Pt 2):849-57; Neurospora VS RNA ribozyme motif 
is described by Collins (Saville and Collins, Cell. May 18, 
1990:61(4):685-96; Saville and Collins, Proc Natl Acad Sci 
USA. Oct. 1, 1991:88(19):8826-30; Collins and Olive, Bio 
chemistry. Mar. 23, 1993:32(11):2795-9); and an example of 
the Group I intron is described in (U.S. Pat. No. 4,987,071). 
All that is important in an enzymatic nucleic acid molecule 
of this invention is that it has a specific Substrate binding site 
which is complementary to one or more of the target gene 
RNA regions, and that it have nucleotide sequences within 
or Surrounding that Substrate binding site which impart an 
RNA cleaving activity to the molecule. Thus the ribozyme 
constructs need not be limited to specific motifs mentioned 
herein. 
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0707 Ribozymes may be designed as described in Int. 
Pat. Appl. Publ. No. WO 93/23569 and Int. Pat. Appl. Publ. 
No. WO94/02595, each specifically incorporated herein by 
reference) and synthesized to be tested in vitro and in vivo, 
as described. Such ribozymes can also be optimized for 
delivery. While specific examples are provided, those in the 
art will recognize that equivalent RNA targets in other 
species can be utilized when necessary. 

0708 Ribozyme activity can be optimized by altering the 
length of the ribozyme binding arms, or chemically synthe 
sizing ribozymes with modifications that prevent their deg 
radation by serum ribonucleases (see e.g., Int. Pat. Appl. 
Publ. No. WO 92/07065; Int. Pat. Appl. Publ. No. WO 
93/15187: Int. Pat. Appl. Publ. No. WO 91/03162: Eur. Pat. 
Appl. Publ. No. 921 10298.4; U.S. Pat. No. 5,334,711; and 
Int. Pat. Appl. Publ. No. WO 94/13688, which describe 
various chemical modifications that can be made to the Sugar 
moieties of enzymatic RNA molecules), modifications 
which enhance their efficacy in cells, and removal of stem II 
bases to shorten RNA synthesis times and reduce chemical 
requirements. 

0709 Sullivan et al. (Int. Pat. Appl. Publ. No. WO 
94/02595) describes the general methods for delivery of 
enzymatic RNA molecules. Ribozymes may be administered 
to cells by a variety of methods known to those familiar to 
the art, including, but not restricted to, encapsulation in 
liposomes, by iontophoresis, or by incorporation into other 
vehicles, such as hydrogels, cyclodextrins, biodegradable 
nanocapsules, and bioadhesive microspheres. For some indi 
cations, ribozymes may be directly delivered ex vivo to cells 
or tissues with or without the aforementioned vehicles. 
Alternatively, the RNA/vehicle combination may be locally 
delivered by direct inhalation, by direct injection or by use 
of a catheter, infusion pump or stent. Other routes of delivery 
include, but are not limited to, intravascular, intramuscular, 
Subcutaneous or joint injection, aerosol inhalation, oral 
(tablet or pill form), topical, systemic, ocular, intraperitoneal 
and/or intrathecal delivery. More detailed descriptions of 
ribozyme delivery and administration are provided in Int. 
Pat. Appl. Publ. No. WO94/02595 and Int. Pat. Appl. Publ. 
No. WO93/23569, each specifically incorporated herein by 
reference. 

0710 Another means of accumulating high concentra 
tions of a ribozyme(s) within cells is to incorporate the 
ribozyme-encoding sequences into a DNA expression vec 
tor. Transcription of the ribozyme sequences are driven from 
a promoter for eukaryotic RNA polymerase I (pol I), RNA 
polymerase II (pol II), or RNA polymerase III (pol III). 
Transcripts from pol II or pol III promoters will be expressed 
at high levels in all cells; the levels of a given pol II promoter 
in a given cell type will depend on the nature of the gene 
regulatory sequences (enhancers, silencers, etc.) present 
nearby. Prokaryotic RNA polymerase promoters may also be 
used; providing that the prokaryotic RNA polymerase 
enzyme is expressed in the appropriate cells Ribozymes 
expressed from Such promoters have been shown to function 
in mammalian cells. Such transcription units can be incor 
porated into a variety of vectors for introduction into mam 
malian cells, including but not restricted to, plasmid DNA 
vectors, viral DNA vectors (such as adenovirus or adeno 
associated vectors), or viral RNA vectors (such as retroviral, 
semliki forest virus, sindbis virus vectors). 
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0711. In another embodiment of the invention, peptide 
nucleic acids (PNAs) compositions are provided. PNA is a 
DNA mimic in which the nucleobases are attached to a 
pseudopeptide backbone (Good and Nielsen, Antisense 
Nucleic Acid Drug Dev. 1997 7(4) 431–37). PNA is able to 
be utilized in a number methods that traditionally have used 
RNA or DNA. Often PNA sequences perform better in 
techniques than the corresponding RNA or DNA sequences 
and have utilities that are not inherent to RNA or DNA. A 
review of PNA including methods of making, characteristics 
of, and methods of using, is provided by Corey (Trends 
Biotechnol 1997 June;15(6):224-9). As such, in certain 
embodiments, one may prepare PNA sequences that are 
complementary to one or more portions of the ACE mRNA 
sequence, and Such PNA compositions may be used to 
regulate, alter, decrease, or reduce the translation of ACE 
specific mRNA, and thereby alter the level of ACE activity 
in a host cell to which such PNA compositions have been 
administered. 

0712 PNAS have 2-aminoethyl-glycine linkages replac 
ing the normal phosphodiester backbone of DNA (Nielsen et 
al., Science Dec. 6, 1991:254(5037): 1497-500; Hanvey et 
al., Science. Nov. 27, 1992:258(5087): 1481-5: Hyrup and 
Nielsen, Bioorg Med Chem. 1996 January;4(1):5-23). This 
chemistry has three important consequences: firstly, in con 
trast to DNA or phosphorothioate oligonucleotides, PNAS 
are neutral molecules; secondly, PNAS are achiral, which 
avoids the need to develop a stereoselective synthesis; and 
thirdly, PNA synthesis uses standard Boc or Fmoc protocols 
for Solid-phase peptide synthesis, although other methods, 
including a modified Merrifield method, have been used. 
0713 PNA monomers or ready-made oligomers are com 
mercially available from PerSeptive Biosystems (Framing 
ham, Mass.). PNA syntheses by either Boc or Fmoc proto 
cols are straightforward using manual or automated 
protocols (Norton et al., Bioorg Med Chem. 1995 
April:3(4):437-45). The manual protocol lends itself to the 
production of chemically modified PNAS or the simulta 
neous synthesis of families of closely related PNAS. 
0714 As with peptide synthesis, the success of a particu 
lar PNA synthesis will depend on the properties of the 
chosen sequence. For example, while in theory PNAs can 
incorporate any combination of nucleotide bases, the pres 
ence of adjacent purines can lead to deletions of one or more 
residues in the product. In expectation of this difficulty, it is 
Suggested that, in producing PNAS with adjacent purines, 
one should repeat the coupling of residues likely to be added 
inefficiently. This should be followed by the purification of 
PNAS by reverse-phase high-pressure liquid chromatogra 
phy, providing yields and purity of product similar to those 
observed during the synthesis of peptides. 

0715 Modifications of PNAs for a given application may 
be accomplished by coupling amino acids during solid 
phase synthesis or by attaching compounds that contain a 
carboxylic acid group to the exposed N-terminal amine. 
Alternatively, PNAS can be modified after synthesis by 
coupling to an introduced lysine or cysteine. The ease with 
which PNAS can be modified facilitates optimization for 
better solubility or for specific functional requirements. 
Once synthesized, the identity of PNAS and their derivatives 
can be confirmed by mass spectrometry. Several studies 
have made and utilized modifications of PNAS (for example, 
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Norton et al., Bioorg Med Chem. 1995 April:3(4):437-45: 
Petersen et al., J Pept Sci. 1995 May-June;1(3):175-83: 
Orum et al., Biotechniques. 1995 September 19(3):472-80; 
Footer et al., Biochemistry. Aug. 20, 1996:35(33):10673-9: 
Griffith et al., Nucleic Acids Res. Aug. 11, 
1995:23(15):3003-8: Pardridge et al., Proc Natl Acad Sci 
USA. Jun. 6, 1995:92(12):5592-6: Boffa et al., Proc Natl 
Acad Sci USA. Mar. 14, 1995:92(6):1901-5: Gambacorti 
Passerini et al., Blood. Aug. 15, 1996:88(4): 1411-7: Armit 
age et al., Proc Natl Acad Sci USA. Nov. 11, 
1997:94(23):12320-5: Seeger et al., Biotechniques. 1997 
September:23(3):512-7). U.S. Pat. No. 5,700,922 discusses 
PNA-DNA-PNA chimeric molecules and their uses in diag 
nostics, modulating protein in organisms, and treatment of 
conditions susceptible to therapeutics. 
0716 Methods of characterizing the antisense binding 
properties of PNAS are discussed in Rose (Anal Chem. Dec. 
15. 1993:65(24):3545-9) and Jensen et al. (Biochemistry. 
Apr. 22, 1997:36(16):5072-7). Rose uses capillary gel elec 
trophoresis to determine binding of PNAS to their comple 
mentary oligonucleotide, measuring the relative binding 
kinetics and Stoichiometry. Similar types of measurements 
were made by Jensen et al. using BIAcoreTM technology. 
0717. Other applications of PNAS that have been 
described and will be apparent to the skilled artisan include 
use in DNA strand invasion, antisense inhibition, mutational 
analysis, enhancers of transcription, nucleic acid purifica 
tion, isolation of transcriptionally active genes, blocking of 
transcription factor binding, genome cleavage, biosensors, 
in situ hybridization, and the like. 
Polynucleotide Identification Characterization and Expres 
sion 

0718 Polynucleotides compositions of the present inven 
tion may be identified, prepared and/or manipulated using 
any of a variety of well established techniques (see gener 
ally, Sambrook et al., Molecular Cloning: A Laboratory 
Manual, Cold Spring Harbor Laboratories, Cold Spring 
Harbor, N.Y., 1989, and other like references). For example, 
a polynucleotide may be identified, as described in more 
detail below, by screening a microarray of cDNAs for 
tumor-associated expression (i.e., expression that is at least 
two fold greater in a tumor than in normal tissue, as 
determined using a representative assay provided herein). 
Such screens may be performed, for example, using the 
microarray technology of Affymetrix, Inc. (Santa Clara, 
Calif.) according to the manufacturers instructions (and 
essentially as described by Schena et al., Proc. Natl. Acad. 
Sci. USA 93:10614-10619, 1996 and Heller et al., Proc. Natl. 
Acad. Sci. USA 94:2150-2155, 1997). Alternatively, poly 
nucleotides may be amplified from cDNA prepared from 
cells expressing the proteins described herein, such as tumor 
cells. 

0719. Many template dependent processes ate available 
to amplify a target sequences of interest present in a sample. 
One of the best known amplification methods is the poly 
merase chain reaction (PCRTM) which is described in detail 
in U.S. Pat. Nos. 4,683, 195, 4,683.202 and 4,800,159, each 
of which is incorporated herein by reference in its entirety. 
Briefly, in PCRTM, two primer sequences are prepared which 
are complementary to regions on opposite complementary 
Strands of the target sequence. An excess of deoxynucleoside 
triphosphates is added to a reaction mixture along with a 
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DNA polymerase (e.g., Taq polymerase). If the target 
sequence is present in a sample, the primers will bind to the 
target and the polymerase will cause the primers to be 
extended along the target sequence by adding on nucle 
otides. By raising and lowering the temperature of the 
reaction mixture, the extended primers will dissociate from 
the target to form reaction products, excess primers will bind 
to the target and to the reaction product and the process is 
repeated. Preferably reverse transcription and PCRTM ampli 
fication procedure may be performed in order to quantify the 
amount of mRNA amplified. Polymerase chain reaction 
methodologies are well known in the art. 
0720 Any of a number of other template dependent 
processes, many of which are variations of the PCRTM 
amplification technique, are readily known and available in 
the art. Illustratively, Some Such methods include the ligase 
chain reaction (referred to as LCR), described, for example, 
in Eur. Pat. Appl. Publ. No. 320,308 and U.S. Pat. No. 
4,883,750; Qbeta Replicase, described in PCT Intl. Pat. 
Appl. Publ. No. PCT/US87/00880; Strand Displacement 
Amplification (SDA) and Repair Chain Reaction (RCR). 
Still other amplification methods are described in Great 
Britain Pat. Appl. No. 2 202 328, and in PCT Intl. Pat. Appl. 
Publ. No. PCT/US89/01025. Other nucleic acid amplifica 
tion procedures include transcription-based amplification 
systems (TAS) (PCT Intl. Pat. Appl. Publ. No. WO 
88/10315), including nucleic acid sequence based amplifi 
cation (NASBA) and 3SR.Eur. Pat. Appl. Publ. No. 329,822 
describes a nucleic acid amplification process involving 
cyclically synthesizing single-stranded RNA (“ssRNA), 
ssDNA, and double-stranded DNA (dsDNA). PCT Intl. Pat. 
Appl. Publ. No. WO 89/06700 describes a nucleic acid 
sequence amplification scheme based on the hybridization of 
a promoter/primer sequence to a target single-stranded DNA 
(“ssDNA) followed by transcription of many RNA copies 
of the sequence. Other amplification methods such as 
“RACE (Frohman, 1990), and “one-sided PCR" (Ohara, 
1989) are also well-known to those of skill in the art. 
0721 An amplified portion of a polynucleotide of the 
present invention may be used to isolate a full length gene 
from a suitable library (e.g., a tumor cDNA library) using 
well known techniques. Within such techniques, a library 
(cDNA or genomic) is screened using one or more poly 
nucleotide probes or primers suitable for amplification. 
Preferably, a library is size-selected to include larger mol 
ecules. Random primed libraries may also be preferred for 
identifying 5' and upstream regions of genes. Genomic 
libraries are preferred for obtaining introns and extending 5' 
Sequences. 

0722 For hybridization techniques, a partial sequence 
may be labeled (e.g., by nick-translation or end-labeling 
with 'p) using well known techniques. A bacterial or 
bacteriophage library is then generally screened by hybrid 
izing filters containing denatured bacterial colonies (or 
lawns containing phage plaques) with the labeled probe (see 
Sambrook et al., Molecular Cloning. A Laboratory Manual, 
Cold Spring Harbor Laboratories, Cold Spring Harbor, N.Y., 
1989). Hybridizing colonies or plaques are selected and 
expanded, and the DNA is isolated for further analysis. 
cDNA clones may be analyzed to determine the amount of 
additional sequence by, for example, PCR using a primer 
from the partial sequence and a primer from the vector. 
Restriction maps and partial sequences may be generated to 

28 
Mar. 30, 2006 

identify one or more overlapping clones. The complete 
sequence may then be determined using standard tech 
niques, which may involve generating a series of deletion 
clones. The resulting overlapping sequences can then 
assembled into a single contiguous sequence. A full length 
cDNA molecule can be generated by ligating Suitable frag 
ments, using well known techniques. 
0723 Alternatively, amplification techniques, such as 
those described above, can be useful for obtaining a full 
length coding sequence from a partial cDNA sequence. One 
such amplification technique is inverse PCR (see Triglia et 
al., Nucl. Acids Res. 16:8186, 1988), which uses restriction 
enzymes to generate a fragment in the known region of the 
gene. The fragment is then circularized by intramolecular 
ligation and used as a template for PCR with divergent 
primers derived from the known region. Within an alterna 
tive approach, sequences adjacent to a partial sequence may 
be retrieved by amplification with a primer to a linker 
sequence and a primer specific to a known region. The 
amplified sequences are typically subjected to a second 
round of amplification with the same linker primer and a 
second primer specific to the known region. A variation on 
this procedure, which employs two primers that initiate 
extension in opposite directions from the known sequence, 
is described in WO 96/38591. Another such technique is 
known as “rapid amplification of cDNA ends” or RACE. 
This technique involves the use of an internal primer and an 
external primer, which hybridizes to a polyA region or 
vector sequence, to identify sequences that are 5' and 3' of 
a known sequence. Additional techniques include capture 
PCR (Lagerstrom et al., PCR Methods Applic. 1:111-19, 
1991) and walking PCR (Parker et al., Nucl. Acids. Res. 
19:3055-60, 1991). Other methods employing amplification 
may also be employed to obtain a full length cDNA 
Sequence. 

0724. In certain instances, it is possible to obtain a full 
length cDNA sequence by analysis of sequences provided in 
an expressed sequence tag (EST) database. Such as that 
available from GenBank. Searches for overlapping ESTs 
may generally be performed using well known programs 
(e.g., NCBI BLAST searches), and such ESTs may be used 
to generate a contiguous full length sequence. Full length 
DNA sequences may also be obtained by analysis of 
genomic fragments. 
0725. In other embodiments of the invention, polynucle 
otide sequences or fragments thereof which encode polypep 
tides of the invention, or fusion proteins or functional 
equivalents thereof, may be used in recombinant DNA 
molecules to direct expression of a polypeptide in appropri 
ate host cells. Due to the inherent degeneracy of the genetic 
code, other DNA sequences that encode substantially the 
same or a functionally equivalent amino acid sequence may 
be produced and these sequences may be used to clone and 
express a given polypeptide. 
0726. As will be understood by those of skill in the art, 

it may be advantageous in some instances to produce 
polypeptide-encoding nucleotide sequences possessing non 
naturally occurring codons. For example, codons preferred 
by a particular prokaryotic or eukaryotic host can be selected 
to increase the rate of protein expression or to produce a 
recombinant RNA transcript having desirable properties, 
Such as a half-life which is longer than that of a transcript 
generated from the naturally occurring sequence. 
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0727 Moreover, the polynucleotide sequences of the 
present invention can be engineered using methods gener 
ally known in the art in order to alter polypeptide encoding 
sequences for a variety of reasons, including but not limited 
to, alterations which modify the cloning, processing, and/or 
expression of the gene product. For example, DNA shuffling 
by random fragmentation and PCR reassembly of gene 
fragments and synthetic oligonucleotides may be used to 
engineer the nucleotide sequences. In addition, site-directed 
mutagenesis may be used to insert new restriction sites, alter 
glycosylation patterns, change codon preference, produce 
splice variants, or introduce mutations, and so forth. 
0728. In another embodiment of the invention, natural, 
modified, or recombinant nucleic acid sequences may be 
ligated to a heterologous sequence to encode a fusion 
protein. For example, to screen peptide libraries for inhibi 
tors of polypeptide activity, it may be useful to encode a 
chimeric protein that can be recognized by a commercially 
available antibody. A fusion protein may also be engineered 
to contain a cleavage site located between the polypeptide 
encoding sequence and the heterologous protein sequence, 
so that the polypeptide may be cleaved and purified away 
from the heterologous moiety. 
0729 Sequences encoding a desired polypeptide may be 
synthesized, in whole or in part, using chemical methods 
well known-in the art (see Caruthers, M. H. et al. (1980) 
Nucl. Acids Res. Symp. Ser: 215-223, Horn, T. et al. (1980) 
Nucl. Acids Res. Symp. Ser: 225-232). Alternatively, the 
protein itself may be produced using chemical methods to 
synthesize the amino acid sequence of a polypeptide, or a 
portion thereof. For example, peptide synthesis can be 
performed using various Solid-phase techniques (Roberge, J. 
Y. et al. (1995) Science 269:202-204) and automated syn 
thesis may be achieved, for example, using the ABI 431A 
Peptide Synthesizer (Perkin Elmer, Palo Alto, Calif.). 
0730. A newly synthesized peptide may be substantially 
purified by preparative high performance liquid chromatog 
raphy (e.g., Creighton, T. (1983) Proteins, Structures and 
Molecular Principles, WH Freeman and Co., New York, 
N.Y.) or other comparable techniques available in the art. 
The composition of the synthetic peptides may be confirmed 
by amino acid analysis or sequencing (e.g., the Edman 
degradation procedure). Additionally, the amino acid 
sequence of a polypeptide, or any part thereof, may be 
altered during direct synthesis and/or combined using 
chemical methods with sequences from other proteins, or 
any part thereof, to produce a variant polypeptide. 
0731. In order to express a desired polypeptide, the 
nucleotide sequences encoding the polypeptide, or func 
tional equivalents, may be inserted into appropriate expres 
sion vector, i.e., a vector which contains the necessary 
elements for the transcription and translation of the inserted 
coding sequence. Methods which are well known to those 
skilled in the art may be used to construct expression vectors 
containing sequences encoding a polypeptide of interest and 
appropriate transcriptional and translational control ele 
ments. These methods include in vitro recombinant DNA 
techniques, synthetic techniques, and in vivo genetic recom 
bination. Such techniques are described, for example, in 
Sambrook, J. et al. (1989) Molecular Cloning, A Laboratory 
Manual, Cold Spring Harbor Press, Plainview, N.Y., and 
Ausubel, F. M. et al. (1989) Current Protocols in Molecular 
Biology, John Wiley & Sons, New York. N.Y. 
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0732 A variety of expression vector/host systems may be 
utilized to contain and express polynucleotide sequences. 
These include, but are not limited to, microorganisms such 
as bacteria transformed with recombinant bacteriophage, 
plasmid, or cosmid DNA expression vectors; yeast trans 
formed with yeast expression vectors; insect cell systems 
infected with virus expression vectors (e.g., baculovirus); 
plant cell systems transformed with virus expression vectors 
(e.g., cauliflower mosaic virus, CaMV; tobacco mosaic 
virus, TMV) or with bacterial expression vectors (e.g., Ti or 
pBR322 plasmids); or animal cell systems. 

0733. The “control elements' or “regulatory sequences 
present in an expression vector are those non-translated 
regions of the vector—enhancers, promoters, 5' and 3' 
untranslated regions—which interact with host cellular pro 
teins to carry out transcription and translation. Such ele 
ments may vary in their strength and specificity. Depending 
on the vector System and host utilized, any number of 
Suitable transcription and translation elements, including 
constitutive and inducible promoters, may be used. For 
example, when cloning in bacterial systems, inducible pro 
moters such as the hybrid lacz promoter of the PBLUE 
SCRIPT phagemid (Stratagene, La Jolla, Calif.) or 
PSPORT1 plasmid (Gibco BRL, Gaithersburg, Md.) and the 
like may be used. In mammalian cell Systems, promoters 
from mammalian genes or from mammalian viruses are 
generally preferred. If it is necessary to generate a cell line 
that contains multiple copies of the sequence encoding a 
polypeptide, vectors based on SV40 or EBV may be advan 
tageously used with an appropriate selectable marker. 

0734. In bacterial systems, any of a number of expression 
vectors may be selected depending upon the use intended for 
the expressed polypeptide. For example, when large quan 
tities are needed, for example for the induction of antibodies, 
vectors which direct high level expression of fusion proteins 
that are readily purified may be used. Such vectors include, 
but are not limited to, the multifunctional E. coli cloning and 
expression vectors such as BLUESCRIPT (Stratagene), in 
which the sequence encoding the polypeptide of interest 
may be ligated into the vector in frame with sequences for 
the amino-terminal Met and the subsequent 7 residues of 
beta.-galactosidase so that a hybrid protein is produced; plN 
vectors (Van Heeke, G. and S. M. Schuster (1989) J. Biol. 
Chem. 264:5503–5509); and the like. pGEX Vectors 
(Promega, Madison, Wis.) may also be used to express 
foreign polypeptides as fusion proteins with glutathione 
S-transferase (GST). In general. Such fusion proteins are 
soluble and can easily be purified from lysed cells by 
adsorption to glutathione-agarose beads followed by elution 
in the presence of free glutathione. Proteins made in such 
systems may be designed to include heparin, thrombin, or 
factor XA protease cleavage sites so that the cloned polypep 
tide of interest can be released from the GST moiety at will. 
0735. In the yeast, Saccharomyces cerevisiae, a number 
of vectors containing constitutive or inducible promoters 
such as alpha factor, alcohol oxidase, and PGH may be used. 
For reviews, see Ausubel et al. (supra) and Grant et al. 
(1987) Methods Enzymol. 153:516-544. 

0736. In cases where plant expression vectors are used, 
the expression of sequences encoding polypeptides may be 
driven by any of a number of promoters. For example, viral 
promoters such as the 35S and 19S promoters of CaMV may 
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be used alone or in combination with the omega leader 
sequence from TMV (Takamatsu, N. (1987) EMBO J. 
6:307-311. Alternatively, plant promoters such as the small 
subunit of RUBISCO or heat shock promoters may be used 
(Coruzzi, G. etal. (1984) EMBO.J. 3:1671-1680; Broglie, R. 
et al. (1984) Science 224:838-843; and Winter, J. et al. 
(1991) Results Probl. Cell Differ: 17:85-105). These con 
structs can be introduced into plant cells by direct DNA 
transformation or pathogen-mediated transfection. Such 
techniques are described in a number of generally available 
reviews (see, for example, Hobbs, S. or Murry, L. E. in 
McGraw Hill Yearbook of Science and Technology (1992) 
McGraw Hill, New York, N.Y.; pp. 191-196). 
0737. An insect system may also be used to express a 
polypeptide of interest. For example, in one Such system, 
Autographa Califomica nuclear polyhedrosis virus (AcNPV) 
is used as a vector to express foreign genes in Spodoptera 
frugiperda cells or in Trichoplusia larvae. The sequences 
encoding the polypeptide may be cloned into a non-essential 
region of the virus, Such as the polyhedrin gene, and placed 
under control of the polyhedrin promoter. Successful inser 
tion of the polypeptide-encoding sequence will render the 
polyhedrin gene inactive and produce recombinant virus 
lacking coat protein. The recombinant viruses may then be 
used to infect, for example, S. frugiperda cells or Trichop 
lusia larvae in which the polypeptide of interest may be 
expressed (Engelhard, E. K. et al. (1994) Proc. Natl. Acad. 
Sci. 91:3224-3227). 

0738. In mammalian host cells, a number of viral-based 
expression systems are generally available. For example, in 
cases where an adenovirus is used as an expression vector, 
sequences encoding a polypeptide of interest may be ligated 
into an adenovirus transcription/translation complex con 
sisting of the late promoter and tripartite leader sequence. 
Insertion in a non-essential E1 or E3 region of the viral 
genome may be used to obtain a viable virus which is 
capable of expressing the polypeptide in infected host cells 
(Logan, J. and Shenk, T. (1984) Proc. Natl. Acad. Sci. 
81:3655-3659). In addition, transcription enhancers, such as 
the Rous sarcoma virus (RSV) enhancer, may be used to 
increase expression in mammalian host cells. 
0739 Specific initiation signals may also be used to 
achieve more efficient translation of sequences encoding a 
polypeptide of interest. Such signals include the ATG ini 
tiation codon and adjacent sequences. In cases where 
sequences encoding the polypeptide, its initiation codon, and 
upstream sequences are inserted into the appropriate expres 
sion vector, no additional transcriptional or translational 
control signals may be needed. However, in cases where 
only coding sequence, or a portion thereof, is inserted, 
exogenous translational control signals including the ATG 
initiation codon should be provided. Furthermore, the ini 
tiation codon should be in the correct reading frame to 
ensure translation of the entire insert. Exogenous transla 
tional elements and initiation codons may be of various 
origins, both natural and synthetic. The efficiency of expres 
sion may be enhanced by the inclusion of enhancers which 
are appropriate for the particular cell system which is used, 
such as those described in the literature (Scharf, D. et al. 
(1994) Results Probl. Cell Differ. 20:125-162). 
0740. In addition, a host cell strain may be chosen for its 
ability to modulate the expression of the inserted sequences 
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or to process the expressed protein in the desired fashion. 
Such modifications of the polypeptide include, but are not 
limited to, acetylation, carboxylation, glycosylation, phos 
phorylation, lipidation, and acylation. Post-translational pro 
cessing which cleaves a “prepro’ form of the protein may 
also be used to facilitate correct insertion, folding and/or 
function. Different host cells such as CHO, COS, HeLa, 
MDCK, HEK293, and WI38, which have specific cellular 
machinery and characteristic mechanisms for Such post 
translational activities, may be chosen to ensure the correct 
modification and processing of the foreign protein. 
0741. For long-term, high-yield production of recombi 
nant proteins, stable expression is generally preferred. For 
example, cell lines which stably express a polynucleotide of 
interest may be transformed using expression vectors which 
may contain viral origins of replication and/or endogenous 
expression elements and a selectable marker gene on the 
same or on a separate vector. Following the introduction of 
the vector, cells may be allowed to grow for 1-2 days in an 
enriched media before they are switched to selective media. 
The purpose of the selectable marker is to confer resistance 
to selection, and its presence allows growth and recovery of 
cells which Successfully express the introduced sequences. 
Resistant clones of stably transformed cells may be prolif 
erated using tissue culture techniques appropriate to the cell 
type. 

0742 Any number of selection systems may be used to 
recover trans formed cell lines. These include, but are not 
limited to, the herpes simplex virus thymidine kinase 
(Wigler, M. et al. (1977) Cell 11:223-32) and adenine 
phosphoribosyltransferase (Lowy, I. et al. (1990) Cell 
22:817-23) genes which can be employed in tk. Sup.- or 
aprt. Sup.-cells, respectively. Also, antimetabolite, antibiotic 
or herbicide resistance can be used as the basis for selection; 
for example, dhfr which confers resistance to methotrexate 
(Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. 77:3567-70); 
npt, which confers resistance to the aminoglycosides, neo 
mycin and G-418 (Colbere-Garapin, F. et al (1981) J. Mol. 
Biol. 150: 1-14); and als or pat, which confer resistance to 
chlorSulfuron and phosphinotricin acetyltransferase, respec 
tively (Murry, supra). Additional selectable genes have been 
described, for example, trpB, Which allows cells to utilize 
indole in place of tryptophan, or hisD, which allows cells to 
utilize histinol in place of histidine (Hartman, S. C. and R. 
C. Mulligan (1988) Proc. Natl. Acad. Sci. 85:8047-51). The 
use of visible markers has gained popularity with Such 
markers as anthocyanins, beta-glucuronidase and its Sub 
strate GUS, and luciferase and its substrate luciferin, being 
widely used not only to identify transformants, but also to 
quantify the amount of transient or stable protein expression 
attributable to a specific vector system (Rhodes, C. A. et al. 
(1995) Methods Mol. Biol. 55:121-131). 
0743 Although the presence/absence of marker gene 
expression Suggests that the gene of interest is also present, 
its presence and expression may need to be confirmed. For 
example, if the sequence encoding a polypeptide is inserted 
within a marker gene sequence, recombinant cells contain 
ing sequences can be identified by the absence of marker 
gene function. Alternatively, a marker gene can be placed in 
tandem with a polypeptide-encoding sequence under the 
control of a single promoter. Expression of the marker gene 
in response to induction or selection usually indicates 
expression of the tandem gene as well. 
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0744 Alternatively, host cells that contain and express a 
desired polynucleotide sequence may be identified by a 
variety of procedures known to those of skill in the art. 
These procedures include, but are not limited to, DNA-DNA 
or DNA-RNA hybridizaetions and protein bioassay or 
immunoassay techniques which include, for example, mem 
brane, Solution, or chip based technologies for the detection 
and/or quantification of nucleic acid or protein. 
0745) A variety of protocols for detecting and measuring 
the expression of polynucleotide-encoded products, using 
either polyclonal or monoclonal antibodies specific for the 
product are known in the art. Examples include enzyme 
linked immunosorbent assay (ELISA), radioimmunoassay 
(RIA), and fluorescence activated cell sorting (FACS). A 
two-site, monoclonal-based immunoassay utilizing mono 
clonal antibodies reactive to two non-interfering epitopes on 
a given polypeptide may be preferred for some applications, 
but a competitive binding assay may also be employed. 
These and other assays are described, among other places, in 
Hampton, R. et al. (1990: Serological Methods, a Laboratory 
Manual, APS Press, St Paul. Minn.) and Maddox, D. E. et al. 
(1983; J. Exp. Med. 158:1211-1216). 
0746 A wide variety of labels and conjugation tech 
niques are known by those skilled in the art and may be used 
in various nucleic acid and amino acid assays. Means for 
producing labeled hybridization or PCR probes for detecting 
sequences related to polynucleotides include oligolabeling, 
nick translation, end-labeling or PCR amplification using a 
labeled nucleotide. Alternatively, the sequences, or any 
portions thereof may be cloned into a vector for the pro 
duction of an mRNA probe. Such vectors are known in the 
art, are commercially available, and may be used to synthe 
size RNA probes in vitro by addition of an appropriate RNA 
polymerase such as T7, T3, or SP6 and labeled nucleotides. 
These procedures may be conducted using a variety of 
commercially available kits. Suitable reporter molecules or 
labels, which may be used include radionuclides, enzymes, 
fluorescent, chemiluminescent, or chromogenic agents as 
well as Substrates, cofactors, inhibitors, magnetic particles, 
and the like. 

0747 Host cells transformed with a polynucleotide 
sequence of interest may be cultured under conditions 
suitable for the expression and recovery of the protein from 
cell culture. The protein produced by a recombinant cell may 
be secreted or contained intracellularly depending on the 
sequence and/or the vector used. As will be understood by 
those of skill in the art, expression vectors containing 
polynucleotides of the invention may be designed to contain 
signal sequences which direct secretion of the encoded 
polypeptide through a prokaryotic or eukaryotic cell mem 
brane. Other recombinant constructions may be used to join 
sequences encoding a polypeptide of interest to nucleotide 
sequence encoding a polypeptide domain which will facili 
tate purification of soluble proteins. Such purification facili 
tating domains include, but are not limited to, metal chelat 
ing peptides such as histidine-tryptophan modules that allow 
purification on immobilized metals, protein A domains that 
allow purification on immobilized immunoglobulin, and the 
domain utilized in the FLAGS extension/affinity purification 
system (Immunex Corp., Seattle, Wash.). The inclusion of 
cleavable linker sequences such as those specific for Factor 
XA or enterokinase (Invitrogen. San Diego, Calif.) between 
the purification domain and the encoded polypeptide may be 
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used to facilitate purification. One Such expression vector 
provides for expression of a fusion protein containing a 
polypeptide of interest and a nucleic acid encoding 6 histi 
dine residues preceding a thioredoxin or an enterokinase 
cleavage site. The histidine residues facilitate purification on 
IMIAC (immobilized metal ion affinity chromatography) as 
described in Porath, J. et al. (1992, Prot. Exp. Purif 3:263 
281) while the enterokinase cleavage site provides a means 
for purifying the desired polypeptide from the fusion pro 
tein. A discussion of vectors which contain fusion proteins 
is provided in Kroll, D. J. et al. (1993; DNA Cell Biol. 
12:441-453). 
0748. In addition to recombinant production methods, 
polypeptides of the invention, and fragments thereof, may be 
produced by direct peptide synthesis using Solid-phase tech 
niques (Merrifield J. (1963) J. Am. Chem. Soc. 85:2149 
2154). Protein synthesis may be performed using manual 
techniques or by automation. Automated synthesis may be 
achieved, for example, using Applied Biosystems 431A 
Peptide Synthesizer (Perkin Elmer). Alternatively, various 
fragments may be chemically synthesized separately and 
combined using chemical methods to produce the full length 
molecule. 

Antibody Compositions Fragments Thereof and Other Bind 
ing Agents 
0749 According to another aspect, the present invention 
further provides binding agents, such as antibodies and 
antigen-binding fragments thereof, that exhibit immunologi 
cal binding to a tumor polypeptide disclosed herein, or to a 
portion, variant or derivative thereof. An antibody, or anti 
gen-binding fragment thereof, is said to “specifically bind, 
'immunogically bind.” and/or is “immunologically reac 
tive' to a polypeptide of the invention if it reacts at a 
detectable level (within, for example, an ELISA assay) with 
the polypeptide, and does not react detectably with unrelated 
polypeptides under similar conditions. 
0750 Immunological binding, as used in this context, 
generally refers to the non-covalent interactions of the type 
which occur between an immunoglobulin molecule and an 
antigen for which the immunoglobulin is specific. The 
strength, or affinity of immunological binding interactions 
can be expressed in terms of the dissociation constant (K) 
of the interaction, wherein a smaller K represents a greater 
affinity. Immunological binding properties of selected 
polypeptides can be quantified using methods well known in 
the art. One such method entails measuring the rates of 
antigen-binding site/antigen complex formation and disso 
ciation, wherein those rates depend on the concentrations of 
the complex partners, the affinity of the interaction, and on 
geometric parameters that equally influence the rate in both 
directions. Thus, both the “on rate constant” (K) and the 
“off rate constant” (K) can be determined by calculation of 
the concentrations and the actual rates of association and 
dissociation. The ratio of K/K enables cancellation of all 
parameters not related to affinity, and is thus equal to the 
dissociation constant K. See, generally, Davies et al. (1990) 
Annual Rev. Biochem. 59:439-473. 

0751. An “antigen-binding site,” or “binding portion' of 
an antibody refers to the part of the immunoglobulin mol 
ecule that participates in antigen binding. The antigen bind 
ing site is formed by amino acid residues of the N-terminal 
variable (“V”) regions of the heavy (“H”) and light (“L”) 
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chains. Three highly divergent stretches within the V regions 
of the heavy and light chains are referred to as “hypervari 
able regions” which are interposed between more conserved 
flanking stretches known as “framework regions,” or “FRs. 
Thus the term “FR refers to amino acid sequences which 
are naturally found between and adjacent to hypervariable 
regions in immunoglobulins. In an antibody molecule, the 
three hypervariable regions of a light chain and the three 
hyperVariable regions of a heavy chain are disposed relative 
to each other in three dimensional space to form an antigen 
binding Surface. The antigen-binding Surface is complemen 
tary to the three-dimensional Surface of a bound antigen, and 
the three hypervariable regions of each of the heavy and 
light chains are referred to as "complementarity-determining 
regions,” or “CDRs.” 

0752 Binding agents may be further capable of differ 
entiating between patients with and without a cancer, Such as 
breast cancer, using the representative assays provided 
herein. For example, antibodies or other binding agents that 
bind to a tumor protein will preferably generate a signal 
indicating the presence of a cancer in at least about 20% of 
patients with the disease, more preferably at least about 30% 
of patients. Alternatively, or in addition, the antibody will 
generate a negative signal indicating the absence of the 
disease in at least about 90% of individuals without the 
cancer. To determine whether a binding agent satisfies this 
requirement, biological samples (e.g., blood, Sera, sputum, 
urine and/or tumor biopsies) from patients with and without 
a cancer (as determined using standard clinical tests) may be 
assayed as described herein for the presence of polypeptides 
that bind to the binding agent. Preferably, a statistically 
significant number of samples with and without the disease 
will be assayed. Each binding agent should satisfy the above 
criteria; however, those of ordinary skill in the art will 
recognize that binding agents may be used in combination to 
improve sensitivity. 

0753. Any agent that satisfies the above requirements 
may be a binding agent. For example, a binding agent may 
be a ribosome, with or without a peptide component, an 
RNA molecule or a polypeptide. In a preferred embodiment, 
a binding agent is an antibody or an antigen-binding frag 
ment thereof. Antibodies may be prepared by any of a 
variety of techniques known to those of ordinary skill in the 
art. See, e.g., Harlow and Lane, Antibodies. A Laboratory 
Manual, Cold Spring Harbor Laboratory, 1988. In general, 
antibodies can be produced by cell culture techniques, 
including the generation of monoclonal antibodies as 
described herein, or via transfection of antibody genes into 
suitable bacterial or mammalian cell hosts, in order to allow 
for the production of recombinant antibodies. In one tech 
nique, an immunogen comprising the polypeptide is initially 
injected into any of a wide variety of mammals (e.g., mice, 
rats, rabbits, sheep or goats). In this step, the polypeptides of 
this invention may serve as the immunogen without modi 
fication. Alternatively, particularly for relatively short 
polypeptides, a Superior immune response may be elicited if 
the polypeptide is joined to a carrier protein, such as bovine 
serum albumin or keyhole limpet hemocyanin. The immu 
nogen is injected into the animal host, preferably according 
to a predetermined schedule incorporating one or more 
booster immunizations, and the animals are bled periodi 
cally. Polyclonal antibodies specific for the polypeptide may 
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then be purified from such antiseraby, for example, affinity 
chromatography using the polypeptide coupled to a suitable 
Solid Support. 

0754 Monoclonal antibodies specific for an antigenic 
polypeptide of interest may be prepared, for example, using 
the technique of Kohler and Milstein, Eur: J. Immunol. 
6:511-519, 1976, and improvements thereto. Briefly, these 
methods involve the preparation of immortal cell lines 
capable of producing antibodies having the desired speci 
ficity (i.e., reactivity with the polypeptide of interest). Such 
cell lines may be produced, for example, from spleen cells 
obtained from an animal immunized as described above. The 
spleen cells are then immortalized by, for example, fusion 
with a myeloma cell fusion partner, preferably one that is 
Syngeneic with the immunized animal. A variety of fusion 
techniques may be employed. For example, the spleen cells 
and myeloma cells may be combined with a nonionic 
detergent for a few minutes and then plated at low density 
on a selective medium that supports the growth of hybrid 
cells, but not myeloma cells. A preferred selection technique 
uses HAT (hypoxanthine, aminopterin, thymidine) selection. 
After a sufficient time, usually about 1 to 2 weeks, colonies 
of hybrids are observed. Single colonies are selected and 
their culture Supernatants tested for binding activity against 
the polypeptide. Hybridomas having high reactivity and 
specificity are preferred. 

0755 Monoclonal antibodies may be isolated from the 
Supernatants of growing hybridoma colonies. In addition, 
various techniques may be employed to enhance the yield, 
such as injection of the hybridoma cell line into the perito 
neal cavity of a Suitable vertebrate host, such as a mouse. 
Monoclonal antibodies may then be harvested from the 
ascites fluid or the blood. Contaminants may be removed 
from the antibodies by conventional techniques, such as 
chromatography, gel filtration, precipitation, and extraction. 
The polypeptides of this invention may be used in the 
purification process in, for example, an affinity chromatog 
raphy step. 

0756. A number of therapeutically useful molecules are 
known in the art which comprise antigen-binding sites that 
are capable of exhibiting immunological binding properties 
of an antibody molecule. The proteolytic enzyme papain 
preferentially cleaves IgG molecules to yield several frag 
ments, two of which (the “F(ab) fragments) each comprise 
a covalent heterodimer that includes an intact antigen 
binding site. The enzyme pepsin is able to cleave IgG 
molecules to provide several fragments, including the 
“F(ab')2 fragment which comprises both antigen-binding 
sites. An “Fv’ fragment can be produced by preferential 
proteolytic cleavage of an IgM, and on rare occasions IgG 
or IgA immunoglobulin molecule. Fv fragments are, how 
ever, more commonly derived using recombinant techniques 
known in the art. The Fv fragment includes a non-covalent 
V::V heterodimer including an antigen-binding site which 
retains much of the antigen recognition and binding capa 
bilities of the native antibody molecule. Inbar et al. (1972) 
Proc. Nat. Acad. Sci. USA 69:2659-2662; Hochman et al. 
(1976) Biochem 15:2706-2710; and Ehrlich et al. (1980) 
Biochem 19:4091-4096. 

0757. A single chain Fv (“sv') polypeptide is a 
covalently linked V::V heterodimer which is expressed 
from a gene fusion including V- and V-encoding genes 
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linked by a peptide-encoding linker. Huston et al. (1988) 
Proc. Nat. Acad. Sci. USA 85(16):5879-5883. A number of 
methods have been described to discern chemical structures 
for converting the naturally aggregated—but chemically 
separated—light and heavy polypeptide chains from an 
antibody V region into an sEv molecule which will fold into 
a three dimensional structure substantially similar to the 
structure of an antigen-binding site. See, e.g., U.S. Pat. Nos. 
5,091,513 and 5,132,405, to Huston et al.; and U.S. Pat. No. 
4,946,778, to Ladner et al. 
0758. Each of the above-described molecules includes a 
heavy chain and a light chain CDR set, respectively inter 
posed between a heavy chain and a light chain FR set which 
provide support to the CDRS and define the spatial relation 
ship of the CDRs relative to each other. As used herein, the 
term “CDR set' refers to the three hypervariable regions of 
a heavy or light chain V region. Proceeding from the 
N-terminus of a heavy or light chain, these regions are 
denoted as “CDR1,”“CDR2,” and “CDR3 respectively. An 
antigen-binding site, therefore, includes six CDRs, compris 
ing the CDR set from each of a heavy and a light chain V 
region. A polypeptide comprising a single CDR. (e.g., a 
CDR1, CDR2 or CDR3) is referred to herein as a “molecular 
recognition unit.” Crystallographic analysis of a number of 
antigen-antibody complexes has demonstrated that the 
amino acid residues of CDRs form extensive contact with 
bound antigen, wherein the most extensive antigen contact 
is with the heavy chain CDR3. Thus, the molecular recog 
nition units are primarily responsible for the specificity of an 
antigen-binding site. 

0759. As used herein, the term “FR set” refers to the four 
flanking amino acid sequences which frame the CDRS of a 
CDR set of a heavy or light chain V region. Some FR 
residues may contact bound antigen; however, FRS are 
primarily responsible for folding the V region into the 
antigen-binding site, particularly the FR residues directly 
adjacent to the CDRS. Within FRs, certain amino residues 
and certain structural features are very highly conserved. In 
this regard, all V region sequences contain an internal 
disulfide loop of around 90 amino acid residues. When the 
V regions fold into a binding-site, the CDRs are displayed as 
projecting loop motifs which form an antigen-binding Sur 
face. It is generally recognized that there are conserved 
structural regions of FRs which influence the folded shape of 
the CDR loops into certain “canonical structures—regard 
less of the precise CDR amino acid sequence. Further, 
certain FR residues are known to participate in non-covalent 
interdomain contacts which stabilize the interaction of the 
antibody heavy and light chains. 
0760. A number of “humanized' antibody molecules 
comprising an antigen-binding site derived from a non 
human immunoglobulin have been described, including 
chimeric antibodies having rodent V regions and their asso 
ciated CDRs fused to human constant domains (Winter et al. 
(1991) Nature 349:293–299; Lobuglio et al. (1989) Proc. 
Nat. Acad. Sci. USA 86:4220-4224; Shaw et al. (1987) J 
Immunol. 138:4534-4538; and Brown et al. (1987) Cancer 
Res. 47:3577-3583), rodent CDRs grafted into a human 
Supporting FR prior to fusion with an appropriate human 
antibody constant domain (Riechmann et al. (1988) Nature 
332:323-327; Verhoeyen et al. (1988) Science 239:1534 
1536; and Jones et al. (1986) Nature 321:522-525), and 
rodent CDRS supported by recombinantly veneered rodent 

Mar. 30, 2006 

FRs (European Patent Publication No. 519,596, published 
Dec. 23, 1992). These “humanized molecules are designed 
to minimize unwanted immunological response toward 
rodent antihuman antibody molecules which limits the dura 
tion and effectiveness of therapeutic applications of those 
moieties in human recipients. 
0761. As used herein, the terms “veneered FRs” and 
“recombinantly veneered FRs' refer to the selective replace 
ment of FR residues from, e.g., a rodent heavy or light chain 
V region, with human FR residues in order to provide a 
Xenogeneic molecule comprising an antigen-binding site 
which retains substantially all of the native FR polypeptide 
folding structure. Veneering techniques are based on the 
understanding that the ligand binding characteristics of an 
antigen-binding site are determined primarily by the struc 
ture and relative disposition of the heavy and light chain 
CDR sets within the antigen-binding surface. Davies et al. 
(1990) Ann. Rev. Biochem. 59:439-473. Thus, antigen bind 
ing specificity can be preserved in a humanized antibody 
only wherein the CDR structures, their interaction with each 
other, and their interaction with the rest of the V region 
domains are carefully maintained. By using veneering tech 
niques, exterior (e.g., solvent-accessible) FR residues which 
are readily encountered by the immune system are selec 
tively replaced with human residues to provide a hybrid 
molecule that comprises either a weakly immunogenic, or 
Substantially non-immunogenic veneered Surface. 

0762. The process of veneering makes use of the avail 
able sequence data for human antibody variable domains 
compiled by Kabat et al., in Sequences of Proteins of 
Immunological Interest, 4th ed., (U.S. Dept. of Health and 
Human Services, U.S. Government Printing Office, 1987), 
updates to the Kabat database, and other accessible U.S. and 
foreign databases (both nucleic acid and protein). Solvent 
accessibilities of V region amino acids can be deduced from 
the known three-dimensional structure for human and 
murine antibody fragments. There are two general steps in 
veneering a murine antigen-binding site. Initially, the FRS of 
the variable domains of an antibody molecule of interest are 
compared with corresponding FR sequences of human vari 
able domains obtained from the above-identified sources. 
The most homologous human V regions are then compared 
residue by residue to corresponding murine amino acids. 
The residues in the murine FR which differ from the human 
counterpart are replaced by the residues present in the 
human moiety using recombinant techniques well known in 
the art. Residue switching is only carried out with moieties 
which are at least partially exposed (solvent accessible), and 
care is exercised in the replacement of amino acid residues 
which may have a significant effect on the tertiary structure 
of V region domains, such as proline, glycine and charged 
amino acids. 

0763. In this manner, the resultant "veneered murine 
antigen-binding sites are thus designed to retain the murine 
CDR residues, the residues substantially adjacent to the 
CDRs, the residues identified as buried or mostly buried 
(solvent inaccessible), the residues believed to participate in 
non-covalent (e.g., electrostatic and hydrophobic) contacts 
between heavy and light chain domains, and the residues 
from conserved structural regions of the FRS which are 
believed to influence the “canonical tertiary structures of 
the CDR loops. These design criteria are then used to 
prepare recombinant nucleotide sequences which combine 
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the CDRs of both the heavy and light chain of a murine 
antigen-binding site into human-appearing FRS that can be 
used to transfect mammalian cells for the expression of 
recombinant human antibodies which exhibit the antigen 
specificity of the murine antibody molecule. 
0764. In another embodiment of the invention, mono 
clonal antibodies of the present invention may be coupled to 
one or more therapeutic agents. Suitable agents in this regard 
include radionuclides, differentiation inducers, drugs, tox 
ins, and derivatives thereof. Preferred radionuclides include 
90Y. 123, 125I. 13 II, 18.Re, 18.Re, 21 At and ''Bi. Preferred 
drugs include methotrexate, and pyrimidine and purine 
analogs. Preferred differentiation inducers include phorbol 
esters and butyric acid. Preferred toxins include ricin, abrin, 
diptheria toxin, cholera toxin, gelonin, Pseudomonas exo 
toxin, Shigella toxin, and pokeweed antiviral protein. 
0765 A therapeutic agent may be coupled (e.g., 
covalently bonded) to a suitable monoclonal antibody either 
directly or indirectly (e.g., via a linker group). A direct 
reaction between an agent and an antibody is possible when 
each possesses a Substituent capable of reacting with the 
other. For example, a nucleophilic group, Such as an amino 
or Sulfhydryl group, on one may be capable of reacting with 
a carbonyl-containing group. Such as an anhydride oran acid 
halide, or with an alkyl group containing a good leaving 
group (e.g., a halide) on the other. 
0766 Alternatively, it may be desirable to couple a 
therapeutic agent and an antibody Via a linker group. A 
linker group can function as a spacer to distance an antibody 
from an agent in order to avoid interference with binding 
capabilities. A linker group can also serve to increase the 
chemical reactivity of a Substituent on an agent or an 
antibody, and thus increase the coupling efficiency. An 
increase in chemical reactivity may also facilitate the use of 
agents, or functional groups on agents, which otherwise 
would not be possible. 
0767. It will be evident to those skilled in the art that a 
variety of bifunctional or polyfunctional reagents, both 
homo- and hetero-functional (such as those described in the 
catalog of the Pierce Chemical Co., Rockford, Ill.), may be 
employed as the linker group. Coupling may be effected, for 
example, through amino groups, carboxyl groups, sulfhydryl 
groups or oxidized carbohydrate residues. There are numer 
ous references describing Such methodology, e.g., U.S. Pat. 
No. 4,671,958, to Rodwell et al. 
0768. Where a therapeutic agent is more potent when free 
from the antibody portion of the immunoconjugates of the 
present invention, it may be desirable to use a linker group 
which is cleavable during or upon internalization into a cell. 
A number of different cleavable linker groups have been 
described. The mechanisms for the intracellular release of an 
agent from these linker groups include cleavage by reduc 
tion of a disulfide bond (e.g., U.S. Pat. No. 4,489,710, to 
Spitler), by irradiation of a photolabile bond (e.g., U.S. Pat. 
No. 4,625,014, to Senter et al.), by hydrolysis of derivatized 
amino acid side chains (e.g., U.S. Pat. No.4,638.045, to 
Kohn et al.), by serum complement-mediated hydrolysis 
(e.g., U.S. Pat. No. 4,671,958, to Rodwell et al.), and 
acid-catalyzed hydrolysis (e.g., U.S. Pat. No. 4,569,789, to 
Blattler et al.). 
0769. It may be desirable to couple more than one agent 
to an antibody. In one embodiment, multiple molecules of an 
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agent are coupled to one antibody molecule. In another 
embodiment, more than one type of agent may be coupled 
to one antibody. Regardless of the particular embodiment, 
immunoconjugates with more than one agent may be pre 
pared in a variety of ways. For example, more than one agent 
may be coupled directly to an antibody molecule, or linkers 
that provide multiple sites for attachment can be used. 
Alternatively, a carrier can be used. 
0770 A carrier may bear the agents in a variety of ways, 
including covalent bonding either directly or via a linker 
group. Suitable carriers include proteins such as albumins 
(e.g., U.S. Pat. No. 4,507,234, to Kato et al.), peptides and 
polysaccharides such as aminodextran (e.g., U.S. Pat. No. 
4,699.784, to Shih et al.). A carrier may also bear an agent 
by noncovalent bonding or by encapsulation, Such as within 
a liposome vesicle (e.g., U.S. Pat. Nos. 4,429,008 and 
4,873,088). Carriers specific for radionuclide agents include 
radiohalogenated Small molecules and chelating com 
pounds. For example, U.S. Pat. No. 4,735,792 discloses 
representative radiohalogenated Small molecules and their 
synthesis. A radionuclide chelate may be formed from 
chelating compounds that include those containing nitrogen 
and Sulfur atoms as the donor atoms for binding the metal, 
or metal oxide, radionuclide. For example, U.S. Pat. No. 
4.673,562, to Davison et al. discloses representative chelat 
ing compounds and their synthesis. 
T Cell Compositions 
0771. The present invention, in another aspect, provides 
T cells specific for a tumor polypeptide disclosed herein, or 
for a variant or derivative thereof. Such cells may generally 
be prepared in vitro or ex vivo, using standard procedures. 
For example, T cells may be isolated from bone marrow, 
peripheral blood, or a fraction of bone marrow or peripheral 
blood of a patient, using a commercially available cell 
separation system, such as the IsolexTM System, available 
from Nexell Therapeutics, Inc. (Irvine, Calif.; see also U.S. 
Pat. No. 5,240,856; U.S. Pat. No. 5,215,926; WO 89/06280; 
WO 91/16116 and WO92/07243). Alternatively, T cells may 
be derived from related or unrelated humans, non-human 
mammals, cell lines or cultures. 

0772 T cells may be stimulated with a polypeptide, 
polynucleotide encoding a polypeptide and/or an antigen 
presenting cell (APC) that expresses such a polypeptide. 
Such stimulation is performed under conditions and for a 
time sufficient to permit the generation of T cells that are 
specific for the polypeptide of interest. Preferably, a tumor 
polypeptide or polynucleotide of the invention is present 
within a delivery vehicle, such as a microsphere, to facilitate 
the generation of specific T cells. 
0773 T cells are considered to be specific for a polypep 
tide of the present invention if the T cells specifically 
proliferate, secrete cytokines or kill target cells coated with 
the polypeptide or expressing a gene encoding the polypep 
tide. T cell specificity may be evaluated using any of a 
variety of standard techniques. For example, within a chro 
mium release assay or proliferation assay, a stimulation 
index of more than two fold increase in lysis and/or prolif 
eration, compared to negative controls, indicates T cell 
specificity. Such assays may be performed, for example, as 
described in Chen et al., Cancer Res. 54:1065-1070, 1994. 
Alternatively, detection of the proliferation of T cells may be 
accomplished by a variety of known techniques. For 
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example, T cell proliferation can be detected by measuring 
an increased rate of DNA synthesis (e.g., by pulse-labeling 
cultures of T cells with tritiated thymidine and measuring the 
amount of tritiated thymidine incorporated into DNA). Con 
tact with a tumor polypeptide (100 ng/ml-100 lug/ml, pref 
erably 200 ng/ml-25 g/ml) for 3-7 days will typically result 
in at least a two fold increase in proliferation of the T cells. 
Contact as described above for 2-3 hours should result in 
activation of the T cells, as measured using standard cytok 
ine assays in which a two fold increase in the level of 
cytokine release (e.g., TNF or IFN-Y) is indicative of T cell 
activation (see Coligan et al., Current Protocols in Immu 
nology, vol. 1, Wiley Interscience (Greene 1998)). T cells 
that have been activated in response to a tumor polypeptide, 
polynucleotide or polypeptide-expressing APC may be 
CD4 and/or CD8". Tumor polypeptide-specific T cells may 
be expanded using standard techniques. Within preferred 
embodiments, the T cells are derived from a patient, a 
related donor or an unrelated donor, and are administered to 
the patient following stimulation and expansion. 
0774 For therapeutic purposes, CD4" or CD8" T cells 
that proliferate in response to a tumor polypeptide, poly 
nucleotide or APC can be expanded in number either in vitro 
or in vivo. Proliferation of such T cells in vitro may be 
accomplished in a variety of ways. For example, the T cells 
can be re-exposed to a tumor polypeptide, or a short peptide 
corresponding to an immunogenic portion of Such a 
polypeptide, with or without the addition of T cell growth 
factors, such as interleukin-2, and/or stimulator cells that 
synthesize a tumor polypeptide. Alternatively, one or more 
T cells that proliferate in the presence of the tumor polypep 
tide can be expanded in number by cloning. Methods for 
cloning cells are well known in the art, and include limiting 
dilution. 

Pharmaceutical Compositions 
0775. In additional embodiments, the present invention 
concerns formulation of one or more of the polynucleotide, 
polypeptide, T-cell and/or antibody compositions disclosed 
herein in pharmaceutically-acceptable carriers for adminis 
tration to a cell or an animal, either alone, or in combination 
with one or more other modalities of therapy. 
0776. It will be understood that, if desired, a composition 
as disclosed herein may be administered in combination 
with other agents as well. Such as, e.g., other proteins or 
polypeptides or various pharmaceutically-active agents. In 
fact there is virtually no limit to other components that may 
also be included, given that the additional agents do not 
cause a significant adverse effect upon contact with the 
target cells or host tissues. The compositions may thus be 
delivered along with various other agents as required in the 
particular instance. Such compositions may be purified from 
host cells or other biological Sources, or alternatively may be 
chemically synthesized as described herein. Likewise, Such 
compositions may further comprise Substituted or deriva 
tized RNA or DNA compositions. 
0777. Therefore, in another aspect of the present inven 
tion, pharmaceutical compositions are provided comprising 
one or more of the polynucleotide, polypeptide, antibody, 
and/or T-cell compositions described herein in combination 
with a physiologically acceptable carrier. In certain pre 
ferred embodiments, the pharmaceutical compositions of the 
invention comprise immunogenic polynucleotide and/or 
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polypeptide compositions of the invention for use in pro 
phylactic and theraputic vaccine applications. Vaccine 
preparation is generally described in, for example, M. F. 
Powell and M. J. Newman, eds., “Vaccine Design (the 
subunit and adjuvant approach). Plenum Press (NY, 1995). 
Generally, such compositions will comprise-one or more 
polynucleotide and/or polypeptide compositions of the 
present invention in combination with one or more immu 
nostimulants. 

0778 It will be apparent that any of the pharmaceutical 
compositions described herein can contain pharmaceutically 
acceptable salts of the polynucleotides and polypeptides of 
the invention. Such salts can be prepared, for example, from 
pharmaceutically acceptable non-toxic bases, including 
organic bases (e.g., salts of primary, secondary and tertiary 
amines and basic amino acids) and inorganic bases (e.g., 
Sodium, potassium, lithium, ammonium, calcium and mag 
nesium salts). 
0779. In another embodiment, illustrative immunogenic 
compositions, e.g., vaccine compositions, of the present 
invention comprise DNA encoding one or more of the 
polypeptides as described above, Such that the polypeptide 
is generated in situ. As noted above, the polynucleotide may 
be administered within any of a variety of delivery systems 
known to those of ordinary skill in the art. Indeed, numerous 
gene delivery techniques are well known in the art, such as 
those described by Rolland, Crit. Rev. Therap. Drug Carrier 
Systems 15:143-198, 1998, and references cited therein. 
Appropriate polynucleotide expression systems will, of 
course, contain the necessary regulatory DNA regulatory 
sequences for expression in a patient (such as a Suitable 
promoter and terminating signal). Alternatively, bacterial 
delivery systems may involve the administration of a bac 
terium (Such as Bacillus-Calmette-Guerrin) that expresses 
an immunogenic portion of the polypeptide on its cell 
Surface or secretes Such an epitope. 

0780. Therefore, in certain embodiments, polynucle 
otides encoding immunogenic polypeptides described herein 
are introduced into Suitable mammalian host cells for 
expression using any of a number of known viral-based 
systems. In one illustrative embodiment, retroviruses pro 
vide a convenient and effective platform for gene delivery 
systems. A selected nucleotide sequence encoding a 
polypeptide of the present invention can be inserted into a 
vector and packaged in retroviral particles using techniques 
known in the art. The recombinant virus can then be isolated 
and delivered to a subject. A number of illustrative retroviral 
systems have been described (e.g., U.S. Pat. No. 5.219,740: 
Miller and Rosman (1989) BioTechniques 7: 980-990; 
Miller, A. D. (1990) Human Gene Therapy 1:5-14; Scarpa et 
al. (1991) Virology 180:849-852; Burns et al. (1993) Proc. 
Natl. Acad. Sci. USA 90:8033-8037; and Boris-Lawrie and 
Temin (1993) Cur. Opin. Genet. Develop. 3:102-109. 

0781. In addition, a number of illustrative adenovirus 
based systems have also been described. Unlike retroviruses 
which integrate into the host genome, adenoviruses persist 
extrachromosomally thus minimizing the risks associated 
with insertional mutagenesis (Haj-Ahmad and Graham 
(1986) J. Virol. 57:267-274; Bett et al. (1993) J. Virol. 
67:5911-5921; Mittereder et al. (1994) Human Gene 
Therapy 5:717-729; Seth et al. (1994) J. Virol. 68:933-940; 
Barr et al. (1994) Gene Therapy 1:51-58; Berkner, K. L. 
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(1988) BioTechniques 6:616-629; and Rich et al. (1993) 
Human Gene Therapy 4:461-476). 

0782 Various adeno-associated virus (AAV) vector sys 
tems have also been developed for polynucleotide delivery. 
AAV vectors can be readily constructed using techniques 
well known in the art. See, e.g., U.S. Pat. Nos. 5,173,414 and 
5,139,941; International Publication Nos. WO92/01070 and 
WO 93/03769; Lebkowski et al. (1988) Molec. Cell. Biol. 
8:3988-3996; Vincent et al. (1990) Vaccines 90 (Cold Spring 
Harbor Laboratory Press); Carter, B. J. (1992) Current 
Opinion in Biotechnology 3:533-539; Muzyczka, N. (1992) 
Current Topics in Microbiol. and Immunol. 158: 97-129; 
Kotin, R. M. (1994) Human Gene Therapy 5:793-801; 
Shelling and Smith (1994) Gene Therapy 1:165-169; and 
Zhou et al. (1994) J. Exp. Med. 179:1867-1875. 
0783. Additional viral vectors useful for delivering the 
polynucleotides encoding polypeptides of the present inven 
tion by gene transfer include those derived from the pox 
family of viruses, such as vaccinia virus and avian poxvirus. 
By way of example, vaccinia virus recombinants expressing 
the novel molecules can be constructed as follows. The DNA 
encoding a polypeptide is first inserted into an appropriate 
vector So that it is adjacent to a vaccinia promoter and 
flanking vaccinia DNA sequences, such as the sequence 
encoding thymidine kinase (TK). This vector is then used to 
transfect cells which are simultaneously infected with vac 
cinia. Homologous recombination serves to insert the vac 
cinia promoter plus the gene encoding the polypeptide of 
interest into the viral genome. The resulting TK. Sup.(-) 
recombinant can be selected by culturing the cells in the 
presence of 5-bromodeoxyuridine and picking viral plaques 
resistant thereto. 

0784. A vaccinia-based infection/transfection system can 
be conveniently used to provide for inducible, transient 
expression or coexpression of one or more polypeptides 
described herein in host cells of an organism. In this 
particular system, cells are first infected in vitro with a 
vaccinia virus recombinant that encodes the bacteriophage 
T7 RNA polymerase. This polymerase displays exquisite 
specificity in that it only transcribes templates bearing T7 
promoters. Following infection, cells are transfected with 
the polynucleotide or polynucleotides of interest, driven by 
a T7 promoter. The polymerase expressed in the cytoplasm 
from the vaccinia virus recombinant transcribes the trans 
fected DNA into RNA which is then translated into polypep 
tide by the host translational machinery. The method pro 
vides for high level, transient, cytoplasmic production of 
large quantities of RNA and its translation products. See, 
e.g., Elroy-Stein and Moss, Proc. Natl. Acad. Sci. USA 
(1990) 87:6743-6747: Fuerst et al. Proc. Natl. Acad. Sci. 
USA (1986) 83:8122-8126. 
0785 Alternatively, avipoxviruses, such as the fowlpox 
and canarypox viruses, can also be used to deliver the coding 
sequences of interest. Recombinantavipox viruses, express 
ing immunogens from mammalian pathogens, are known to 
confer protective immunity when administered to non-avian 
species. The use of an Avipox vector is particularly desirable 
in human and other mammalian species since members of 
the Avipox genus can only productively replicate in Suscep 
tible avian species and therefore are not infective in mam 
malian cells. Methods for producing recombinant Avipox 
viruses are known in the art and employ genetic 
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recombination, as described above with respect to the pro 
duction of vaccinia viruses. See, e.g., WO 91/12882: WO 
89/03429; and WO92/03545. 

0786) Any of a number of alphavirus vectors can also be 
used for delivery of polynucleotide compositions of the 
present invention, such as those vectors described in U.S. 
Pat. Nos. 5,843,723; 6,015,686; 6,008,035 and 6,015,694. 
Certain vectors based on Venezuelan Equine Encephalitis 
(VEE) can also be used, illustrative examples of which can 
be found in U.S. Pat. Nos. 5,505,947 and 5,643,576. 

0787 Moreover, molecular conjugate vectors, such as the 
adenovirus chimeric vectors described in Michael et al. J. 
Biol. Chem. (1993) 268:6866-6869 and Wagner et al. Proc. 
Natl. Acad. Sci. USA (1992) 89:6099-6103, can also be used 
for gene delivery under the invention. 

0788. Additional illustrative information on these and 
other known viral-based delivery systems can be found, for 
example, in Fisher-Hoch et al., Proc. Natl. Acad. Sci. USA 
86:317-321, 1989; Flexner et al., Ann. N.Y Acad. Sci. 
569:86-103, 1989; Flexner et al., Vaccine 8:17-21, 1990; 
U.S. Pat. Nos. 4,603,112, 4,769,330, and 5,017,487; WO 
89/01973: U.S. Pat. No. 4,777,127; GB 2,200,651; EP 
0.345,242: WO 91/02805; Berkner, Biotechniques 6:616 
627, 1988: Rosenfeld et al., Science 252:431-434, 1991; 
Kolls et al., Proc. Natl. Acad. Sci. USA 91:215-219, 1994; 
Kass-Eisler et al., Proc. Natl. Acad Sci. USA 90:11498 
11502, 1993; Guzman et al., Circulation 88:2838-2848, 
1993; and Guzman et al., Cir. Res. 73:1202-1207, 1993. 
0789. In certain embodiments, a polynucleotide may be 
integrated into the genome of a target cell. This integration 
may be in the specific location and orientation via homolo 
gous recombination (gene replacement) or it may be inte 
grated in a random, non-specific location (gene augmenta 
tion). In yet further embodiments, the polynucleotide may be 
stably maintained in the cell as a separate, episomal segment 
of DNA. Such polynucleotide segments or “episomes’ 
encode sequences sufficient to permit maintenance and 
replication independent of or in Synchronization with the 
host cell cycle. The manner in which the expression con 
struct is delivered to a cell and where in the cell the 
polynucleotide remains is dependent on the type of expres 
sion construct employed. 

0790. In another embodiment of the invention, a poly 
nucleotide is administered/delivered as “naked' DNA, for 
example as described in Ulmer et al., Science 259: 1745 
1749, 1993 and reviewed by Cohen, Science 259:1691 
1692, 1993. The uptake of naked DNA may be increased by 
coating the DNA onto biodegradable beads, which are 
efficiently transported into the cells. 

0791. In still another embodiment, a composition of the 
present invention can be delivered via a particle bombard 
ment approach, many of which have been described. In one 
illustrative example, gas-driven particle acceleration can be 
achieved with devices such as those manufactured by Pow 
derject Pharmaceuticals PLC (Oxford, UK) and Powderject 
Vaccines Inc. (Madison, Wis.), some examples of which are 
described in U.S. Pat. Nos. 5,846,796; 6,010,478: 
5,865; 196; 5,584,807; and EP Patent No. 0500 799. This 
approach offers a needle-free delivery approach wherein a 
dry powder formulation of microscopic particles, such as 
polynucleotide or polypeptide particles, are accelerated to 
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high speed within a helium gas jet generated by a hand held 
device, propelling the particles into a target tissue of interest. 

0792. In a related embodiment, other devices and meth 
ods that may be useful for gas-driven needle-less injection of 
compositions of the present invention include those pro 
vided by Bioject, Inc. (Portland, Oreg.), some examples of 
which are described in U.S. Pat. Nos. 4,790,824; 5,064,413; 
5,312,335; 5,383,851; 5,399,163; 5,520,639 and 5,993,412. 

0793. According to another embodiment, the pharmaceu 
tical compositions described herein will comprise one or 
more immunostimulants in addition to the immunogenic 
polynucleotide, polypeptide, antibody, T-cell and/or APC 
compositions of this invention. An immunostimulant refers 
to essentially any Substance that enhances or potentiates an 
immune response (antibody and/or cell-mediated) to an 
exogenous antigen. One preferred type of immunostimulant 
comprises an adjuvant. Many adjuvants contain a Substance 
designed to protect -the antigen from rapid catabolism, Such 
as aluminum hydroxide or mineral oil, and a stimulator of 
immune responses, such as lipid A. Bortadella pertussis or 
Mycobacterium tuberculosis derived proteins. Certain adju 
vants are commercially available as, for example, Freund's 
Incomplete Adjuvant and Complete Adjuvant (Difco Labo 
ratories, Detroit, Mich.); Merck Adjuvant 65 (Merck and 
Company, Inc., Rahway, N.J.); AS-2 (SmithKline Beecham, 
Philadelphia, Pa.); aluminum salts such as aluminum 
hydroxide gel (alum) or aluminum phosphate; salts of cal 
cium, iron or zinc, an insoluble suspension of acylated 
tyrosine; acylated Sugars; cationically or anionically deriva 
tized polysaccharides; polyphosphaZenes; biodegradable 
microspheres; monophosphoryl lipid A and quil A. Cytok 
ines, such as GM-CSF, interleukin-2, -7, -12, and other like 
growth factors, may also be used as adjuvants. 

0794. Within certain embodiments of the invention, the 
adjuvant composition is preferably one that induces an 
immune response predominantly of the Th1 type. High 
levels of Th1-type cytokines (e.g., IFN-Y, TNFO, IL-2 and 
IL-12) tend to favor the induction of cell mediated immune 
responses to an administered antigen. In contrast, high levels 
of Th2-type cytokines (e.g., IL-4, IL-5, IL-6 and IL-10) tend 
to favor the induction of humoral immune responses. Fol 
lowing application of a vaccine as provided herein, a patient 
will Support an immune response that includes Th1 - and 
Th2-type responses. Within a preferred embodiment, in 
which a response is predominantly Th1-type, the level of 
Th1-type cytokines will increase to a greater extent than the 
level of Th2-type cytokines. The levels of these cytokines 
may be readily assessed using standard assays. For a review 
of the families of cytokines, see Mosmann and Coffman, 
Ann. Rev. Immunol. 7:145-173, 1989. 

0795 Certain preferred adjuvants for eliciting a predomi 
nantly Th1-type response include, for example, a combina 
tion of monophosphoryl lipid A, preferably 3-de-O-acylated 
monophosphoryl lipid A, together with an aluminum salt. 
MPL(R) adjuvants are available from Corixa Corporation 
(Seattle, Wash.; see, for example, U.S. Pat. Nos. 4,436,727; 
4,877,611; 4.866,034 and 4.912,094). CpG-containing oli 
gonucleotides (in which the CpG dinucleotide is unmethy 
lated) also induce a predominantly Th1 response. Such 
oligonucleotides are well known and are described, for 
example, in WO 96/02555, WO 99/33488 and U.S. Pat. Nos. 
6,008,200 and 5.856,462. Immunostimulatory DNA 
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sequences are also described, for example, by Sato et al., 
Science 273:352, 1996. Another preferred adjuvant com 
prises a Saponin, such as Quil A, or derivatives thereof, 
including QS21 and QS7 (Aquila Biopharmaceuticals Inc., 
Framingham, Mass.); Escin; Digitonin; or Gypsophila or 
Chenopodium quinoa saponins. Other preferred formula 
tions include more than one Saponin in the adjuvant com 
binations of the present invention, for example combinations 
of at least two of the following group comprising QS21, 
QS7, Quil A, B-escin, or digitonin. 

0796 Alternatively the saponin formulations may be 
combined with vaccine vehicles composed of chitosan or 
other polycationic polymers, polylactide and polylactide-co 
glycolide particles, poly-N-acetylglucosamine-based poly 
mer matrix, particles composed of polysaccharides or 
chemically modified polysaccharides, liposomes and lipid 
based particles, particles composed of glycerol monoesters, 
etc. The Saponins may also be formulated in the presence of 
cholesterol to form particulate structures Such as liposomes 
or ISCOMs. Furthermore, the saponins may be formulated 
together with a polyoxyethylene ether or ester, in either a 
non-particulate solution or Suspension, or in a particulate 
structure such as a paucilamelar liposome or ISCOM. The 
saponins may also be formulated with excipients such as 
Carbopol to increase Viscosity, or may be formulated in a 
dry powder form with a powder excipient such as lactose. 

0797. In one preferred embodiment, the adjuvant system 
includes the combination of a monophosphoryl lipid A and 
a saponin derivative, such as the combination of QS21 and 
3D-MPL(R) adjuvant, as described in WO94/00153, or a less 
reactogenic composition where the QS21 is quenched with 
cholesterol, as described in WO 96/33739. Other preferred 
formulations comprise an oil-in-water emulsion and toco 
pherol. Another particularly preferred adjuvant formulation 
employing QS21, 3D-MPL(R) adjuvant and tocopherol in an 
oil-in-water emulsion is described in WO95/17210. 

0798 Another enhanced adjuvant system involves the 
combination of a CpG-containing oligonucleotide and a 
saponin derivative particularly the combination of CpG and 
QS21 is disclosed in WO 00/09159. Preferably the formu 
lation additionally comprises an oil in water emulsion and 
tocopherol. 

0799. Additional illustrative adjuvants fGr use in the 
pharmaceutical compositions of the invention include Mon 
tanide ISA 720 (Seppic, France), SAF (Chiron, Calif., 
United States), ISCOMS (CSL), MF-59 (Chiron), the SBAS 
series of adjuvants (e.g., SBAS-2 or SBAS-4, available from 
SmithKline Beecham, Rixensart, Belgium), Detox (Enhan 
ZynR) (Corixa, Hamilton, Mont.), RC-529 (Corixa, Hamil 
ton, Mont.) and other aminoalkyl glucosaminide 4-phos 
phates (AGPs), such as those described in pending U.S. 
patent application Ser. Nos. 08/853,826 and 09/074,720, the 
disclosures of which are incorporated herein by reference in 
their entireties, and polyoxyethylene ether adjuvants such as 
those described in WO 99/52549A1. 

0800 Other preferred adjuvants include adjuvant mol 
ecules of the general formula 

HO(CH2CH2O)-A-R, (I): 

wherein, n is 1-50, A is a bond or —C(O)—, R is Clso alkyl 
or Phenyl Clso alkyl. 
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0801 One embodiment of the present invention consists 
of a vaccine formulation comprising a polyoxyethylene 
ether of general formula (I), wherein n is between 1 and 50. 
preferably 4-24, most preferably 9; the R component is 
Clso preferably Ca-Co alkyl and most preferably C2 alkyl, 
and A is a bond. The concentration of the polyoxyethylene 
ethers should be in the range 0.1-20%, preferably from 
0.1-10%, and most preferably in the range 0.1-1%. Preferred 
polyoxyethylene ethers are selected from the following 
group: polyoxyethylene-9-lauryl ether, polyoxyethylene-9- 
steoryl ether, polyoxyethylene-8-steoryl ether, polyoxyeth 
ylene-4-lauryl ether, polyoxyethylene-35-lauryl ether, and 
polyoxyethylene-23-lauryl ether. Polyoxyethylene ethers 
such as polyoxyethylene lauryl ether are described in the 
Merck index (12" edition: entry 7717). These adjuvant 
molecules are described in WO 99/52549. 

0802. The polyoxyethylene ether according to the general 
formula (I) above may, if desired, be combined with another 
adjuvant. For example, a preferred adjuvant combination is 
preferably with CpG as described in the pending UK patent 
application GB 98.20956.2. 

0803. According to another embodiment of this inven 
tion, an immunogenic composition described herein is deliv 
ered to a host via antigen presenting cells (APCs). Such as 
dendritic cells, macrophages, B cells, monocytes and other 
cells that may be engineered to be efficient APCs. Such cells 
may, but need not, be genetically modified to increase the 
capacity for presenting the antigen, to improve activation 
and/or maintenance of the T cell response, to have anti 
tumor effects per se and/or to be immunologically compat 
ible with the receiver (i.e., matched HLA haplotype). APCs 
may generally be isolated from any of a variety of biological 
fluids and organs, including tumor and peritumoral tissues, 
and may be autologous, allogeneic, Syngeneic or Xenogeneic 
cells. 

0804 Certain preferred embodiments of the present 
invention use dendritic cells or progenitors thereof as anti 
gen-presenting cells. Dendritic cells are highly potent APCs 
(Banchereau and Steinman, Nature 392:245-251, 1998) and 
have been shown to be effective as a physiological adjuvant 
for eliciting prophylactic or therapeutic antitumor immunity 
(see Timmerman and Levy, Ann. Rev. Med. 50:507-529, 
1999). In general, dendritic cells may be identified based on 
their typical shape (stellate in situ, with marked cytoplasmic 
processes (dendrites) visible in vitro), their ability to take up, 
process and present antigens with high efficiency and their 
ability to activate naive T cell responses. Dendritic cells 
may, of course, be engineered to express specific cell 
Surface receptors or ligands that are not commonly found on 
dendritic cells in vivo or ex vivo, and such modified den 
dritic cells are contemplated by the present invention. As an 
alternative to dendritic cells, secreted vesicles antigen 
loaded dendritic cells (called exosomes) may be used within 
a vaccine (see Zitvogel et al., Nature Med. 4:594-600, 1998). 
0805 Dendritic cells and progenitors may be obtained 
from peripheral blood, bone marrow, tumor-infiltrating cells, 
peritumoral tissues-infiltrating cells, lymph nodes, spleen, 
skin, umbilical cord blood or any other suitable tissue or 
fluid. For example, dendritic cells may be differentiated ex 
vivo by adding a combination of cytokines such as GM-CSF, 
IL-4, IL-13 and/or TNFC. to cultures of monocytes harvested 
from peripheral blood. Alternatively. CD34 positive cells 

Mar. 30, 2006 

harvested from peripheral blood, umbilical cord blood or 
bone marrow may be differentiated into dendritic cells by 
adding to the culture medium combinations of GM-CSF, 
IL-3, TNFC, CD40 ligand, LPS, flt3 ligand and/or other 
compound(s) that induce differentiation, maturation and 
proliferation of dendritic cells. 

0806) Dendritic cells are conveniently categorized as 
“immature' and “mature” cells, which allows a simple way 
to discriminate between two well characterized phenotypes. 
However, this nomenclature should not be construed to 
exclude all possible intermediate stages of differentiation. 
Immature dendritic cells are characterized as APC with a 
high capacity for antigen uptake and processing, which 
correlates with the high expression of Fcy receptor and 
mannose receptor. The mature phenotype is typically char 
acterized by a lower expression of these markers, but a high 
expression of cell surface molecules responsible for T cell 
activation such as class I and class II MHC, adhesion 
molecules (e.g., CD54 and CD11) and costimulatory mol 
ecules (e.g., CD40, CD80, CD86 and 4-1BB). 
0807 APCs may generally be transfected with a poly 
nucleotide of the invention (or portion or other variant 
thereof) such that the encoded polypeptide, or an immuno 
genic portion thereof, is expressed on the cell Surface. Such 
transfection may take place ex vivo, and a pharmaceutical 
composition comprising Such transfected cells may then be 
used for therapeutic purposes, as described herein. Alterna 
tively, a gene delivery vehicle that targets a dendritic or other 
antigen presenting cell may be administered to a patient, 
resulting in transfection that occurs in vivo. In vivo and ex 
Vivo transfection of dendritic cells, for example, may gen 
erally be performed using any methods known in the art, 
such as those described in WO 97/24447, or the gene gun 
approach described by Mahvi et al., Immunology and cell 
Biology 75:456-460, 1997. Antigen loading of dendritic 
cells may be achieved by incubating dendritic cells or 
progenitor cells with the tumor polypeptide, DNA (naked or 
within a plasmid vector) or RNA, or with antigen-expressing 
recombinant bacterium or viruses (e.g., vaccinia, fowlpox, 
adenovirus or lentivirus vectors). Prior to loading, the 
polypeptide may be covalently conjugated to an immuno 
logical partner that provides T cell help (e.g., a carrier 
molecule). Alternatively, a dendritic cell may be pulsed with 
a non-conjugated immunological partner, separately or in 
the presence of the polypeptide. 

0808 While any suitable carrier known to those of ordi 
nary skill in the art may be employed in the pharmaceutical 
compositions of this invention, the type of carrier will 
typically vary depending on the mode of administration. 
Compositions of the present invention may be formulated 
for any appropriate manner of administration, including for 
example, topical, oral, nasal, mucosal, intravenous, intrac 
ranial, intraperitoneal, Subcutaneous and intramuscular 
administration. 

0809 Carriers for use within such pharmaceutical com 
positions are biocompatible, and may also be biodegradable. 
In certain embodiments, the formulation preferably provides 
a relatively constant level of active component release. In 
other embodiments, however, a more rapid rate of release 
immediately upon administration may be desired. The for 
mulation of such compositions is well within the level of 
ordinary skill in the art using known techniques. Illustrative 
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carriers useful in this regard include microparticles of poly 
(lactide-co-glycolide), polyacrylate, latex, starch, cellulose, 
dextran and the like. Other illustrative delayed-release car 
riers include Supramolecular biovectors, which comprise a 
non-liquid hydrophilic core (e.g., a cross-linked polysaccha 
ride or oligosaccharide) and, optionally, an external layer 
comprising an amphiphilic compound, Such as a phospho 
lipid (see e.g., U.S. Pat. No. 5,151,254 and PCT applications 
WO 94/20078, WO/94/23701 and WO 96/06638). The 
amount of active compound contained within a Sustained 
release formulation depends upon the site of implantation, 
the rate and expected duration of release and the nature of 
the condition to be treated or prevented. 
0810. In another illustrative embodiment, biodegradable 
microspheres (e.g., polylactate polyglycolate) are employed 
as carriers for the compositions of this invention. Suitable 
biodegradable microspheres are disclosed, for example, in 
U.S. Pat. Nos. 4,897,268; 5,075,109; 5,928,647; 5,811,128; 
5,820,883; 5,853,763; 5,814,344, 5,407,609 and 5,942,252. 
Modified hepatitis B core protein carrier systems. Such as 
described in WO/9940934, and references cited therein, will 
also be useful for many applications. Another illustrative 
carrier/delivery system employs a carrier comprising par 
ticulate-protein complexes, such as those described in U.S. 
Pat. No. 5,928,647, which are capable of inducing a class 
I-restricted cytotoxic T lymphocyte responses in a host. 
0811. The pharmaceutical compositions of the invention 
will often further comprise one or more buffers (e.g., neutral 
buffered saline or phosphate buffered saline), carbohydrates 
(e.g., glucose, mannose. Sucrose or dextrans), mannitol, 
proteins, polypeptides or amino acids such as glycine, 
antioxidants, bacteriostats, chelating agents such as EDTA 
or glutathione, adjuvants (e.g., aluminum hydroxide), Sol 
utes that render the formulation isotonic, hypotonic or 
weakly hypertonic with the blood of a recipient, Suspending 
agents, thickening agents and/or preservatives. Alterna 
tively, compositions of the present invention may be formu 
lated as a lyophilizate. 
0812. The pharmaceutical compositions described herein 
may be presented in unit-dose or multi-dose containers. Such 
as sealed ampoules or vials. Such containers are typically 
sealed in such a way to preserve the sterility and stability of 
the formulation until use. In general, formulations may be 
stored as Suspensions, solutions or emulsions in oily or 
aqueous vehicles. Alternatively, a pharmaceutical composi 
tion may be stored in a freeze-dried condition requiring only 
the addition of a sterile liquid carrier immediately prior to 
SC. 

0813 The development of suitable dosing and treatment 
regimens for using the particular compositions described 
herein in a variety of treatment regimens, including e.g., 
oral, parenteral, intravenous, intranasal, and intramuscular 
administration and formulation, is well known in the art, 
some of which are briefly discussed below for general 
purposes of illustration. 
0814. In certain applications, the pharmaceutical compo 
sitions disclosed herein may be delivered via oral adminis 
tration to an animal. As such, these compositions may be 
formulated with an inert diluent or with an assimilable 
edible carrier, or they may be enclosed in hard- or soft-shell 
gelatin capsule, or they may be compressed into tablets, or 
they may be incorporated directly with the food of the diet. 
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0815. The active compounds may even be incorporated 
with excipients and used in the form of ingestible tablets, 
buccal tables, troches, capsules, elixirs, Suspensions, syrups, 
wafers, and the like (see, for example, Mathiowitz et al., 
Nature Mar. 27, 1997:386(6623):410-4: Hwang et al., Crit 
Rev. Ther Drug Carrier Syst 1998:15(3):243-84: U.S. Pat. 
No. 5,641,515; U.S. Pat. No. 5,580,579 and U.S. Pat. No. 
5,792.451). Tablets, troches, pills, capsules and the like may 
also contain any of a variety of additional components, for 
example, a binder, Such as gum tragacanth, acacia, corn 
starch, or gelatin; excipients, such as dicalcium phosphate: 
a disintegrating agent, such as corn starch, potato starch, 
alginic acid and the like; a lubricant, Such as magnesium 
Stearate; and a Sweetening agent, Such as Sucrose, lactose or 
saccharin may be added or a flavoring agent. Such as 
peppermint, oil of wintergreen, or cherry flavoring. When 
the dosage unit form is a capsule, it may contain, in addition 
to materials of the above type, a liquid carrier. Various other 
materials may be present as coatings or to otherwise modify 
the physical form of the dosage unit. For instance, tablets, 
pills, or capsules may be coated with shellac, Sugar, or both. 
Of course, any material used in preparing any dosage unit 
form should be pharmaceutically pure and Substantially 
non-toxic in the amounts employed. In addition, the active 
compounds may be incorporated into Sustained-release 
preparation and formulations. 
0816 Typically, these formulations will contain at least 
about 0.1% of the active compound or more, although the 
percentage of the active ingredient(s) may, of course, be 
varied and may conveniently be between about 1 or 2% and 
about 60% or 70% or more of the weight or volume of the 
total formulation. Naturally, the amount of active com 
pound(s) in each therapeutically useful composition may be 
prepared is such a way that a Suitable dosage will be 
obtained in any given unit dose of the compound. Factors 
such as solubility, bioavailability, biological half-life, route 
of administration, product shelf life, as well as other phar 
macological considerations will be contemplated by one 
skilled in the art of preparing such pharmaceutical formu 
lations, and as Such, a variety of dosages and treatment 
regimens may be desirable. 
0817 For oral administration the compositions of the 
present invention may alternatively be incorporated with one 
or more excipients in the form of a mouthwash, dentifrice, 
buccal tablet, oral spray, or Sublingual orally-administered 
formulation. Alternatively, the active ingredient may be 
incorporated into an oral Solution Such as one containing 
Sodium borate, glycerin and potassium bicarbonate, or dis 
persed in a dentifrice, or added in a therapeutically-effective 
amount to a composition that may include water, binders, 
abrasives, flavoring agents, foaming agents, and humectants. 
Alternatively the compositions may be fashioned into a 
tablet or solution form that may be placed under the tongue 
or otherwise dissolved in the mouth. 

0818. In certain circumstances it will be desirable to 
deliver the pharmaceutical compositions disclosed herein 
parenterally, intravenously, intramuscularly, or even intrap 
eritoneally. Such approaches are well known to the skilled 
artisan, some of which are further described, for example, in 
U.S. Pat. No. 5,543,158; U.S. Pat. No. 5,641,515 and U.S. 
Pat. No. 5,399,363. In certain embodiments, solutions of the 
active compounds as free base or pharmacologically accept 
able salts may be prepared in water suitably mixed with a 
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Surfactant, such as hydroxypropylcellulose. Dispersions 
may also be prepared in glycerol, liquid polyethylene gly 
cols, and mixtures thereof and in oils. Under ordinary 
conditions of storage and use, these preparations generally 
will contain a preservative to prevent the growth of micro 
organisms. 

0819 Illustrative pharmaceutical forms suitable for 
injectable use include sterile aqueous Solutions or disper 
sions and sterile powders for the extemporaneous prepara 
tion of sterile injectable solutions or dispersions (for 
example, see U.S. Pat. No. 5,466,468). In all cases the form 
must be sterile and must be fluid to the extent that easy 
syringability exists. It must be stable under the conditions of 
manufacture and storage and must be preserved against the 
contaminating action of microorganisms, such as bacteria 
and fungi. The carrier can be a solvent or dispersion medium 
containing, for example, water, ethanol, polyol (e.g., glyc 
erol, propylene glycol, and liquid polyethylene glycol, and 
the like), suitable mixtures thereof, and/or vegetable oils. 
Proper fluidity may be maintained, for example, by the use 
of a coating, Such as lecithin, by the maintenance of the 
required particle size in the case of dispersion and/or by the 
use of surfactants. The prevention of the action of microor 
ganisms can be facilitated by various antibacterial and 
antifungal agents, for example, parabens, chlorobutanol, 
phenol, Sorbic acid, thimerosal, and the like. In many cases, 
it will be preferable to include isotonic agents, for example, 
Sugars or sodium chloride. Prolonged absorption of the 
injectable compositions can be brought about by the use in 
the compositions of agents delaying absorption, for 
example, aluminum monostearate and gelatin. 

0820. In one embodiment, for parenteral administration 
in an aqueous Solution, the Solution should be suitably 
buffered if necessary and the liquid diluent first rendered 
isotonic with Sufficient Saline or glucose. These particular 
aqueous Solutions are especially Suitable for intravenous, 
intramuscular, Subcutaneous and intraperitoneal administra 
tion. In this connection, a sterile aqueous medium that can 
be employed will be known to those of skill in the art in light 
of the present disclosure. For example, one dosage may be 
dissolved in 1 ml of isotonic NaCl solution and either added 
to 1000 ml of hypodermoclysis fluid or injected at the 
proposed site of infusion, (see for example, "Remington's 
Pharmaceutical Sciences' 15th Edition, pages 1035-1038 
and 1570-1580). Some variation in dosage will necessarily 
occur depending on the condition of the Subject being 
treated. Moreover, for human administration, preparations 
will of course preferably meet sterility, pyrogenicity, and the 
general safety and purity standards as required by FDA 
Office of Biologics standards. 

0821. In another embodiment of the invention, the com 
positions disclosed herein may be formulated in a neutral or 
salt form. Illustrative pharmaceutically-acceptable salts 
include the acid addition salts (formed with the free amino 
groups of the protein) and which are formed with inorganic 
acids such as, for example, hydrochloric or phosphoric 
acids, or Such organic acids as acetic, oxalic, tartaric, man 
delic, and the like. Salts formed with the free carboxyl 
groups can also be derived from inorganic bases such as, for 
example, sodium, potassium, ammonium, calcium, or ferric 
hydroxides, and Such organic bases as isopropylamine, 
trimethylamine, histidine, procaine and the like. Upon for 
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mulation, Solutions will be administered in a manner com 
patible with the dosage formulation and in Such amount as 
is therapeutically effective. 
0822. The carriers can further comprise any and all 
Solvents, dispersion media, vehicles, coatings, diluents, anti 
bacterial and antifungal agents, isotonic and absorption 
delaying agents, buffers, carrier solutions, Suspensions, col 
loids, and the like. The use of Such media and agents for 
pharmaceutical active Substances is well known in the art. 
Except insofar as any conventional media or agent is incom 
patible with the active ingredient, its use in the therapeutic 
compositions is contemplated. Supplementary active ingre 
dients can also be incorporated into the compositions. The 
phrase “pharmaceutically-acceptable' refers to molecular 
entities and compositions that do not produce an allergic or 
similar untoward reaction when administered to a human. 

0823. In certain embodiments, the pharmaceutical com 
positions may be delivered by intranasal sprays, inhalation, 
and/or other aerosol delivery vehicles. Methods for deliv 
ering genes, nucleic acids, and peptide compositions directly 
to the lungs via nasal aerosol sprays has been described, e.g., 
in U.S. Pat. No. 5,756,353 and U.S. Pat. No. 5,804,212. 
Likewise, the delivery of drugs using intranasal micropar 
ticle resins (Takenaga et al., J. Controlled Release Mar. 2, 
1998:52(1-2): 81-7) and lysophosphatidyl-glycerol com 
pounds (U.S. Pat. No. 5,725,871) are also well-known in the 
pharmaceutical arts. Likewise, illustrative transmucosal 
drug delivery in the form of a polytetrafluoroetheylene 
support-matrix is described in U.S. Pat. No. 5,780,045. 
0824. In certain embodiments, liposomes, nanocapsules, 
microparticles, lipid particles, Vesicles, and the like, are used 
for the introduction of the compositions of the present 
invention into Suitable host cells/organisms. In particular, 
the compositions of the present invention may be formulated 
for delivery either encapsulated in a lipid particle, a lipo 
Some, a vesicle, a nanosphere, or a nanoparticle or the like. 
Alternatively, compositions of the present invention can be 
bound, either covalently or non-covalently, to the surface of 
such carrier vehicles. 

0825 The formation and use of liposome and liposome 
like preparations as potential drug carriers is generally 
known to those of skill in the art (see for example, Lasic, 
Trends Biotechnol 1998 July:16(7):307-21; Takakura, Nip 
pon Rinsho 1998 March:56(3):691-5; Chandran et al., 
Indian J Exp Biol. 1997 August:35(8):801-9; Margalit, Crit 
Rev. Ther Drug Carrier Syst. 1995:12(2-3):233-61; U.S. Pat. 
No. 5,567,434; U.S. Pat. No. 5,552,157; U.S. Pat. No. 
5,565,213; U.S. Pat. No. 5,738,868 and U.S. Pat. No. 
5,795.587, each specifically incorporated herein by refer 
ence in its entirety). 
0826 Liposomes have been used successfully with a 
number of cell types that are normally difficult to transfect 
by other procedures, including T cell Suspensions, primary 
hepatocyte cultures and PC 12 cells (Renneisen et al., J Biol 
Chem. Sep. 25, 1990:265(27):16337-42: Muller et al., DNA 
Cell Biol. 1990 April:9(3):221-9). In addition, liposomes are 
free of the DNA length constraints that are typical of 
viral-based delivery systems. Liposomes have been used 
effectively to introduce genes, various drugs, radiotherapeu 
tic agents, enzymes, viruses, transcription factors, allosteric 
effectors and the like, into a variety of cultured cell lines and 
animals. Furthermore, he use of liposomes does not appear 
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to be associated with autoimmune responses or unacceptable 
toxicity after systemic delivery. 

0827. In certain embodiments, liposomes are formed 
from phospholipids that are dispersed in an aqueous medium 
and spontaneously form multilamellar concentric bilayer 
vesicles (also termed multilamellar vesicles (MLVs). 
0828. Alternatively, in other embodiments, the invention 
provides for pharmaceutically-acceptable nanocapsule for 
mulations of the compositions of the present invention. 
Nanocapsules can generally entrap compounds in a stable 
and reproducible way (see, for example, Quintanar-Guerrero 
et al., Drug Dev Ind Pharm. 1998 December:24(12): 1113 
28). To avoid side effects due to intracellular polymeric 
overloading, Such ultrafine particles (sized around 0.1. Lum) 
may be designed using polymers able to be degraded in vivo. 
Such particles can be made as described, for example, by 
Couvreur et al., Crit Rev Ther Drug Carrier Syst. 
1988:5(1):1-20; Zur Muhlen et al., Eur J Pharm Biopharm. 
1998 March:45(2):149-55; Zambaux et al. J. Controlled 
Release. Jan. 2, 1998:50(1-3):31-40; and U.S. Pat. No. 
5,145,684. 

Cancer Therapeutic Methods 

0829. In further aspects of the present invention, the 
pharmaceutical compositions described herein may be used 
for the treatment of cancer, particularly for the immuno 
therapy of breast cancer. Within such methods, the pharma 
ceutical compositions described herein are administered to a 
patient, typically a warm-blooded animal, preferably a 
human. A patient may or may not be afflicted with cancer. 
Accordingly, the above pharmaceutical compositions may 
be used to prevent the development of a cancer or to treat a 
patient afflicted with a cancer. Pharmaceutical compositions 
and vaccines may be administered either prior to or follow 
ing Surgical removal of primary tumors and/or treatment 
Such as administration of radiotherapy or conventional che 
motherapeutic drugs. As discussed above, administration of 
the pharmaceutical compositions may be by any Suitable 
method, including administration by intravenous, intraperi 
toneal, intramuscular, Subcutaneous, intranasal, intradermal, 
anal, vaginal, topical and oral routes. 
0830. Within certain embodiments, immunotherapy may 
be active immunotherapy, in which treatment relies on the in 
Vivo stimulation of the endogenous host immune system to 
react against tumors with the administration of immune 
response-modifying agents (such as polypeptides and poly 
nucleotides as provided herein). 
0831. Within other embodiments, immunotherapy may 
be passive immunotherapy, in which treatment involves the 
delivery of agents with established tumor-immune reactivity 
(such as effector cells or antibodies) that can directly or 
indirectly mediate antitumor effects and does not necessarily 
depend on an intact host immune system. Examples of 
effector cells include T cells as discussed above, T lympho 
cytes (such as CD8 cytotoxic T lymphocytes and CD4" 
T-helper tumor-infiltrating lymphocytes), killer cells (such 
as Natural Killer cells and lymphokine-activated killer 
cells), B cells and antigen-presenting cells (such as dendritic 
cells and macrophages) expressing a polypeptide provided 
herein. T cell receptors and antibody receptors specific for 
the polypeptides recited herein may be cloned, expressed 
and transferred into other vectors or effector cells for adop 
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tive immunotherapy. The polypeptides provided herein may 
also be used to generate antibodies or anti-idiotypic anti 
bodies (as described above and in U.S. Pat. No. 4,918,164) 
for passive immunotherapy. 

0832 Effector cells may generally be obtained in suffi 
cient quantities for adoptive immunotherapy by growth in 
vitro, as described herein. Culture conditions for expanding 
single antigen-specific effector cells to several billion in 
number with retention of antigen recognition in vivo are 
well known in the art. Such in vitro culture conditions 
typically use intermittent stimulation with antigen, often in 
the presence of cytokines (such as IL-2) and non-dividing 
feeder cells. As noted above, immunoreactive polypeptides 
as provided herein may be used to rapidly expand antigen 
specific T cell cultures in order to generate a sufficient 
number of cells for immunotherapy. In particular, antigen 
presenting cells, such as dendritic, macrophage, monocyte, 
fibroblast and/or B cells, may be pulsed with immunoreac 
tive polypeptides or transfected with one or more polynucle 
otides using standard techniques well known in the art. For 
example, antigen-presenting cells can be transfected with a 
polynucleotide having a promoter appropriate for increasing 
expression in a recombinant virus or other expression sys 
tem. Cultured effector cells for use in therapy must be able 
to grow and distribute widely, and to Survive long term in 
vivo. Studies have shown that cultured effector cells can be 
induced to grow in vivo and to Survive long term in 
Substantial numbers by repeated Stimulation with antigen 
supplemented with IL-2 (see, for example, Cheever et al., 
Immunological Reviews 157:177, 1997). 
0833 Alternatively, a vector expressing a polypeptide 
recited herein may be introduced into antigen presenting 
cells taken from a patient and clonally propagated ex vivo 
for transplant back into the same patient. Transfected cells 
may be reintroduced into the patient using any means known 
in the art, preferably in sterile form by intravenous, intrac 
avitary, intraperitoneal or intratumor administration. 
0834 Routes and frequency of administration of the 
therapeutic compositions described herein, as well as dos 
age, will vary from individual to individual, and may be 
readily established using standard techniques. In general, the 
pharmaceutical compositions and vaccines may be admin 
istered by injection (e.g., intracutaneous, intramuscular, 
intravenous or Subcutaneous), intranasally (e.g., by aspira 
tion) or orally. Preferably, between 1 and 10 doses may be 
administered over a 52 week period. Preferably, 6 doses are 
administered, at intervals of 1 month, and booster vaccina 
tions may be given periodically thereafter. Alternate proto 
cols may be appropriate for individual patients. A Suitable 
dose is an amount of a compound that, when administered 
as described above, is capable of promoting an anti-tumor 
immune response, and is at least 10-50% above the basal 
(i.e., untreated) level. Such response can be monitored by 
measuring the anti-tumor antibodies in a patient or by 
vaccine-dependent generation of cytolytic effector cells 
capable of killing the patient’s tumor cells in vitro. Such 
vaccines should also be capable of causing an immune 
response that leads to an improved clinical outcome (e.g., 
more frequent remissions, complete or partial or longer 
disease-free Survival) in vaccinated patient as compared to 
non-vaccinated patients. In general, for pharmaceutical 
compositions and vaccines comprising one or more polypep 
tides, the amount of each polypeptide present in a dose 
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ranges from about 25 ug to 5 mg per kg of host. Suitable 
dose sizes will vary with the size of the patient, but will 
typically range from about 0.1 mL to about 5 mL. 
0835. In general, an appropriate dosage and treatment 
regimen provides the active compound(s) in an amount 
sufficient to provide therapeutic and/or prophylactic benefit. 
Such a response can be monitored by establishing an 
improved clinical outcome (e.g., more frequent remissions, 
complete or partial, or longer disease-free Survival) in 
treated patients as compared to non-treated patients. 
Increases in preexisting immune responses to a tumor pro 
tein generally correlate with an improved clinical outcome. 
Such immune responses may generally be evaluated using 
standard proliferation, cytotoxicity or cytokine assays, 
which may be performed using samples obtained from a 
patient before and after treatment. 
Cancer Detection and Diagnostic Compositions, Methods 
and Kits 

0836. In general, a cancer may be detected in a patient 
based on the presence of one or more breast tumor proteins 
and/or polynucleotides encoding Such proteins in a biologi 
cal sample (for example, blood, Sera, sputum urine and/or 
tumor biopsies) obtained from the patient. In other words, 
Such proteins may be used as markers to indicate the 
presence or absence of a cancer Such as breast cancer. In 
addition, such proteins may be useful for the detection of 
other cancers. The binding agents provided herein generally 
permit detection of the level of antigen that binds to the 
agent in the biological sample. Polynucleotide primers and 
probes may be used to detect the level of mRNA encoding 
a tumor protein, which is also indicative of the presence or 
absence of a cancer. In general, a breast tumor sequence 
should be present at a level that is at least three fold higher 
in tumor tissue than in normal tissue 

0837. There are a variety of assay formats known to those 
of ordinary skill in the art for using a binding agent to detect 
polypeptide markers in a sample. See, e.g., Harlow and 
Lane, Antibodies. A Laboratory Manual, Cold Spring Har 
bor Laboratory, 1988. In general, the presence or absence of 
a cancer in a patient may be determined by (a) contacting a 
biological sample obtained from a patient with a binding 
agent; (b) detecting in the sample a level of polypeptide that 
binds to the binding agent; and (c) comparing the level of 
polypeptide with a predetermined cut-off value. 
0838. In a preferred embodiment, the assay involves the 
use of binding agent immobilized on a solid Support to bind 
to and remove the polypeptide from the remainder of the 
sample. The bound polypeptide may then be detected using 
a detection reagent that contains a reporter group and 
specifically binds to the binding agent/polypeptide complex. 
Such detection reagents may comprise, for example, a 
binding agent that specifically binds to the polypeptide oran 
antibody or other agent that specifically binds to the binding 
agent, Such as an anti-immunoglobulin, protein G, protein A 
or a lectin. Alternatively, a competitive assay may be uti 
lized, in which a polypeptide is labeled with a reporter group 
and allowed to bind to the immobilized binding agent after 
incubation of the binding agent with the sample. The extent 
to which components of the sample inhibit the binding of the 
labeled polypeptide to the binding agent is indicative of the 
reactivity of the sample with the immobilized binding agent. 
Suitable polypeptides for use within such assays include full 
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length breast tumor proteins and polypeptide portions 
thereof to which the binding agent binds, as described 
above. 

0839. The solid support may be any material known to 
those of ordinary skill in the art to which the tumor protein 
may be attached. For example, the solid Support may be a 
test well in a microtiter plate or a nitrocellulose or other 
suitable membrane. Alternatively, the support may be a bead 
or disc, Such as glass, fiberglass, latex or a plastic material 
Such as polystyrene or polyvinylchloride. The Support may 
also be a magnetic particle or a fiber optic sensor, Such as 
those disclosed, for example, in U.S. Pat. No. 5,359,681. 
The binding agent may be immobilized on the solid Support 
using a variety of techniques known to those of skill in the 
art, which are amply described in the patent and Scientific 
literature. In the context of the present invention, the term 
“immobilization” refers to both noncovalent association, 
Such as adsorption, and covalent attachment (which may be 
a direct linkage between the agent and functional groups on 
the Support or may be a linkage by way of a cross-linking 
agent). Immobilization by adsorption to a well in a micro 
titer plate or to a membrane is preferred. In such cases, 
adsorption may be achieved by contacting the binding agent, 
in a suitable buffer, with the solid support for a suitable 
amount of time. The contact time varies with temperature, 
but is typically between about 1 hour and about 1 day. In 
general, contacting a well of a plastic microtiter plate (Such 
as polystyrene or polyvinylchloride) with an amount of 
binding agent ranging from about 10 ng to about 10 ug, and 
preferably about 100 ng to about 1 lug, is sufficient to 
immobilize an adequate amount of binding agent. 

0840 Covalent attachment of binding agent to a solid 
Support may generally be achieved by first reacting the 
support with a bifunctional reagent that will react with both 
the Support and a functional group. Such as a hydroxyl or 
amino group, on the binding agent. For example, the binding 
agent may be covalently attached to Supports having an 
appropriate polymer coating using benzoquinone or by 
condensation of an aldehyde group on the Support with an 
amine and an active hydrogen on the binding partner (see, 
e.g., Pierce Immunotechnology Catalog and Handbook, 
1991, at A12-A13). 

0841. In certain embodiments, the assay is a two-anti 
body sandwich assay. This assay may be performed by first 
contacting an antibody that has been immobilized on a solid 
support, commonly the well of a microtiter plate; with the 
sample, such that polypeptides within the sample are 
allowed to bind to the immobilized antibody. Unbound 
sample is then removed from the immobilized polypeptide 
antibody complexes and a detection reagent (preferably a 
second antibody capable of binding to a different site on the 
polypeptide) containing a reporter group is added. The 
amount of detection reagent that remains bound to the Solid 
Support is then determined using a method appropriate for 
the specific reporter group. 

0842 More specifically, once the antibody is immobi 
lized on the Support as described above, the remaining 
protein binding sites on the Support are typically blocked. 
Any suitable blocking agent known to those of ordinary skill 
in the art, such as bovine serum albumin or Tween 20TM 
(Sigma Chemical Co., St. Louis, Mo.). The immobilized 
antibody is then incubated with the sample, and polypeptide 
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is allowed to bind to the antibody. The sample may be 
diluted with a suitable diluent, such as phosphate-buffered 
saline (PBS) prior to incubation. In general, an appropriate 
contact time (i.e., incubation time) is a period of time that is 
sufficient to detect the presence of polypeptide within a 
sample obtained from an individual with breast cancer. 
Preferably, the contact time is sufficient to achieve a level of 
binding that is at least about 95% of that achieved at 
equilibrium between bound and unbound polypeptide. 
Those of ordinary skill in the art will recognize that the time 
necessary to achieve equilibrium may be readily determined 
by assaying the level of binding that occurs over a period of 
time. At room temperature, an incubation time of about 30 
minutes is generally sufficient. 
0843. Unbound sample may then be removed by washing 
the solid support with an appropriate buffer, such as PBS 
containing 0.1% Tween 20TM. The second antibody, which 
contains a reporter group, may then be added to the Solid 
Support. Preferred reporter groups include those groups 
recited above. 

0844. The detection reagent is then incubated with the 
immobilized antibody-polypeptide complex for an amount 
of time sufficient to detect the bound polypeptide. An 
appropriate amount of time may generally be determined by 
assaying the level of binding that occurs over a period of 
time. Unbound detection reagent is then removed and bound 
detection reagent is detected using the reporter group. The 
method employed for detecting the reporter group depends 
upon the nature of the reporter group. For radioactive 
groups, Scintillation counting or autoradiographic methods 
are generally appropriate. Spectroscopic methods may be 
used to detect dyes, luminescent groups and fluorescent 
groups. Biotin may be detected using avidin, coupled to a 
different reporter group (commonly a radioactive or fluo 
rescent group or an enzyme). Enzyme reporter groups may 
generally be detected by the addition of substrate (generally 
for a specific period of time), followed by spectroscopic or 
other analysis of the reaction products. 
0845 To determine the presence or absence of a cancer, 
Such as breast cancer, the signal detected from the reporter 
group that remains bound to the Solid Support is generally 
compared to a signal that corresponds to a predetermined 
cut-off value. In one preferred embodiment, the cut-off value 
for the detection of a cancer is the average mean signal 
obtained when the immobilized antibody is incubated with 
samples from patients without the cancer. In general, a 
sample generating a signal that is three standard deviations 
above the predetermined cut-off value is considered positive 
for the cancer. In an alternate preferred embodiment, the 
cut-off value is determined using a Receiver Operator Curve, 
according to the method of Sackett et al., Clinical Epide 
miology: A Basic Science for Clinical Medicine, Little 
Brown and Co., 1985, p. 106-7. Briefly, in this embodiment, 
the cut-off value may be determined from a plot of pairs of 
true positive rates (i.e., sensitivity) and false positive rates 
(100%-specificity) that correspond to each possible cut-off 
value for the diagnostic test result. The cut-off value on the 
plot that is the closest to the upper left-hand corner (i.e., the 
value that encloses the largest area) is the most accurate 
cut-off value, and a sample generating a signal that is higher 
than the cut-off value determined by this method may be 
considered positive. Alternatively, the cut-off value may be 
shifted to the left along the plot, to minimize the false 
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positive rate, or to the right, to minimize the false negative 
rate. In general, a sample generating a signal that is higher 
than the cut-off value determined by this method is consid 
ered positive for a cancer. 
0846. In a related embodiment, the assay is performed in 
a flow-through or strip test format, wherein the binding 
agent is immobilized on a membrane, such as nitrocellulose. 
In the flow-through test, polypeptides within the sample 
bind to the immobilized binding agent as the sample passes 
through the membrane. A second, labeled binding agent then 
binds to the binding agent-polypeptide complex as a Solution 
containing the second binding agent flows through the 
membrane. The detection of bound second binding agent 
may then be performed as described above. In the strip test 
format, one end of the membrane to which binding agent is 
bound is immersed in a solution containing the sample. The 
sample migrates along the membrane through a region 
containing second binding agent and to the area of immo 
bilized binding agent. Concentration of second binding 
agent at the area of immobilized antibody indicates the 
presence of a cancer. Typically, the concentration of second 
binding agent at that site generates a pattern, such as a line, 
that can be read visually. The absence of such a pattern 
indicates a negative result. In general, the amount of binding 
agent immobilized on the membrane is selected to generate 
a visually discernible pattern when the biological sample 
contains a level of polypeptide that would be sufficient to 
generate a positive signal in the two-antibody sandwich 
assay, in the format discussed above. Preferred binding 
agents for use in Such assays are antibodies and antigen 
binding fragments thereof. Preferably, the amount of anti 
body immobilized on the membrane ranges from about 25 
ng to about 1 Jug, and more preferably from about 50 ng to 
about 500 ng. Such tests can typically be performed with a 
very Small amount of biological sample. 
0847. Of course, numerous other assay protocols exist 
that are suitable for use with the tumor proteins or binding 
agents of the present invention. The above descriptions are 
intended to be exemplary only. For example, it will be 
apparent to those of ordinary skill in the art that the above 
protocols may be readily modified to use tumor polypeptides 
to detect antibodies that bind to such polypeptides in a 
biological sample. The detection of Such tumor protein 
specific antibodies may correlate with the presence of a 
CaCC. 

0848. A cancer may also, or alternatively, be detected 
based on the presence of T cells that specifically react with 
a tumor protein in a biological sample. Within certain 
methods, a biological sample comprising CD4 and/or CD8" 
T cells isolated from a patient is incubated with a tumor 
polypeptide, a polynucleotide encoding Such a polypeptide 
and/or an APC that expresses at least an immunogenic 
portion of Such a polypeptide, and the presence or absence 
of specific activation of the T cells is detected. Suitable 
biological samples include, but are not limited to, isolated T 
cells. For example, T cells may be isolated from a patient by 
routine-techniques (such as by Ficoll/Hypaque density gra 
dient centrifugation of peripheral blood lymphocytes). T 
cells may be incubated in vitro for 2-9 days (typically 4 
days) at 37°C. with polypeptide (e.g., 5-25 g/ml). It may 
be desirable to incubate another aliquot of a T cell sample in 
the absence of tumor polypeptide to serve as a control. For 
CD4 T cells, activation is preferably detected by evaluating 
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proliferation of the T cells. For CD8" T cells, activation is 
preferably detected by evaluating cytolytic activity. A level 
of proliferation that is at least two fold greater and/or a level 
of cytolytic activity that is at least 20% greater than in 
disease-free patients indicates the presence of a cancer in the 
patient. 

0849. As noted above, a cancer may also, or alternatively, 
be detected based on the level of mRNA encoding a tumor 
protein in a biological sample. For example, at least two 
oligonucleotide primers may be employed in a polymerase 
chain reaction (PCR) based assay to amplify a portion of a 
tumor cDNA derived from a biological sample, wherein at 
least one of the oligonucleotide primers is specific for (i.e., 
hybridizes to) a polynucleotide encoding the tumor protein. 
The amplified cDNA is then separated and detected using 
techniques well known in the art, such as gel electrophore 
sis. Similarly, oligonucleotide probes that specifically 
hybridize to a polynucleotide encoding a tumor protein may 
be used in a hybridization assay to detect the presence of 
polynucleotide encoding the tumor protein in a biological 
sample. 

0850. To permit hybridization under assay conditions, 
oligonucleotide primers and probes should comprise an 
oligonucleotide sequence that has at least about 60%, pref 
erably at least about 75% and more preferably at least about 
90%, identity to a portion of a polynucleotide encoding a 
tumor protein of the invention that is at least 10 nucleotides, 
and preferably at least 20 nucleotides, in length. Preferably, 
oligonucleotide primers and/or probes hybridize to a poly 
nucleotide encoding a polypeptide described herein under 
moderately stringent conditions, as defined above. Oligo 
nucleotide primers and/or probes which may be usefully 
employed in the diagnostic methods described herein pref 
erably are at least 10-40 nucleotides in length. In a preferred 
embodiment, the oligonucleotide primers comprise at least 
10 contiguous nucleotides, more preferably at least 15 
contiguous nucleotides, of a DNA molecule having a 
sequence as disclosed herein. Techniques for both PCR 
based assays and hybridization assays are well known in the 
art (see, for example, Mullis et al., Cold Spring Harbor 
Symp. Ouant. Biol., 51:263, 1987; Erlich ed., PCR Technol 
ogy, Stockton Press, NY, 1989). 
0851) One preferred assay employs RT-PCR, in which 
PCR is applied in conjunction with reverse transcription. 
Typically, RNA is extracted from a biological sample, such 
as biopsy tissue, and is reverse transcribed to produce cDNA 
molecules. PCR amplification using at least one specific 
primer generates a cDNA molecule, which may be separated 
and visualized using, for example, gel electrophoresis. 
Amplification may be performed on biological samples 
taken from a test patient and from an individual who is not 
afflicted with a cancer. The amplification reaction may be 
performed on several dilutions of cDNA spanning two 
orders of magnitude. A two-fold or greater increase in 
expression in several dilutions of the test patient sample as 
compared to the same dilutions of the non-cancerous sample 
is typically considered positive. 

0852. In another embodiment, the compositions 
described herein may be used as markers for the progression 
of cancer. In this embodiment, assays as described above for 
the diagnosis of a cancer may be performed over time, and 
the change in the level of reactive polypeptide(s) or poly 
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nucleotide(s) evaluated. For example, the assays may be 
performed every 24-72 hours for a period of 6 months to 1 
year, and thereafter performed as needed. In general, a 
cancer is progressing in those patients in whom the level of 
polypeptide or polynucleotide detected increases over time. 
In contrast, the cancer is not progressing when the level of 
reactive polypeptide or polynucleotide either remains con 
stant or decreases with time. 

0853 Certain in vivo diagnostic assays may be per 
formed directly on a tumor. One Such assay involves con 
tacting tumor cells with a binding agent. The bound binding 
agent may then be detected directly or indirectly via a 
reporter group. Such binding agents may also be used in 
histological applications. Alternatively, polynucleotide 
probes may be used within Such applications. 
0854. As noted above, to improve sensitivity, multiple 
tumor protein markers may be assayed within a given 
sample. It will be apparent that binding agents specific for 
different proteins provided herein may be combined within 
a single assay. Further, multiple primers or probes may be 
used concurrently. The selection of tumor protein markers 
may be based on routine experiments to determine combi 
nations that results in optimal sensitivity. In addition, or 
alternatively, assays for tumor proteins provided herein may 
be combined with assays for other known tumor antigens. 
0855. The present invention further provides kits for use 
within any of the above diagnostic methods. Such kits 
typically comprise two or more components necessary for 
performing a diagnostic assay. Components may be com 
pounds, reagents, containers and/or equipment. For 
example, one container within a kit may contain a mono 
clonal antibody or fragment thereofthat specifically binds to 
a tumor protein. Such antibodies or fragments may be 
provided attached to a Support material, as described above. 
One or more additional containers may enclose elements, 
Such as reagents or buffers, to be used in the assay. Such kits 
may also, or alternatively, contain a detection reagent as 
described above that contains a reporter group suitable for 
direct or indirect detection of antibody binding. 
0856 Alternatively, a kit may be designed to detect the 
level of mRNA encoding a tumor protein in a biological 
sample. Such kits generally comprise at least one oligo 
nucleotide probe or primer, as described above, that hybrid 
izes to a polynucleotide encoding a tumor protein. Such an 
oligonucleotide may be used, for example, within a PCR or 
hybridization assay. Additional components that may be 
present within Such kits include a second oligonucleotide 
and/or a diagnostic reagent or container to facilitate the 
detection of a polynucleotide encoding a tumor protein. 
0857. The following Examples are offered by way of 
illustration and not by way of limitation. 

EXAMPLE 1. 

Isolation and Characterization of breast Tumor 
Polypeptides 

0858. This Example describes the isolation of breast 
tumor polypeptides from a breast tumor cDNA library. 
0859) AcDNA subtraction library containing cDNA from 
breast tumor subtracted with normal breast cDNA was 
constructed as follows. Total RNA was extracted from 
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primary tissues using Trizol reagent (Gibco BRL Life Tech 
nologies, Gaithersburg, Md.) as described by the manufac 
turer. The polyA+RNA was purified using an oligo(dT) 
cellulose column according to standard protocols. First 
Strand cDNA was synthesized using the primer Supplied in 
a Clontech PCR-Select cDNA Subtraction Kit (Clontech, 
Palo Alto, Calif.). The driver DNA consisted of cDNAs from 
two normal breast tissues with the tester cDNA being from 
three primary breast tumors. Double-stranded cDNA was 
synthesized for both tester and driver, and digested with a 
combination of endonucleases (Mlul, MscI, PvulI, SalI and 
StuI) which recognize six base pairs DNA. This modifica 
tion increased the average cDNA size dramatically com 
pared with cDNAs generated according to the protocol of 
Clontech (Palo Alto, Calif.). The digested tester cDNAs 
were ligated to two different adaptors and the subtraction 
was performed according to Clontech's protocol. The sub 
tracted cDNAs were subjected to two rounds of PCR ampli 
fication, following the manufacturer's protocol. The result 
ing PCR products were subcloned into the TA cloning 
vector, pCRII (Invitrogen, San Diego, Calif.) and trans 
formed into ElectroMax E. coli DH10B cells (Gibco BRL 
Life, Technologies) by electroporation. DNA was isolated 
from independent clones and sequenced using a Perkin 
Elmer/Applied Biosystems Division (Foster City, Calif.) 
Automated Sequencer Model 373A. 
0860 Sixty-three distinct cloNA clones were found in the 
subtracted breast tumor-specific cDNA library. The deter 
mined one strand (5' or 3') cDNA sequences for the clones 
are provided in SEQ ID NO:1-61, 72 and 73, respectively. 
Comparison of these cDNA sequences with known 
sequences in the gene bank using the EMBL and GenBank 
databases (Release 97) revealed no significant homologies to 
the sequences provided in SEQID NO:14, 21, 22, 27, 29, 30, 
32, 38, 44, 45, 53, 57, 72 and 73. The sequences of SEQID 
NO: 1, 3, 16, 17, 34, 48, 60 and 61 were found to represent 
known human genes. The sequences of SEQID NO:2, 4, 23. 
39 and 50 were found to show some similarity to previously 
identified non-human genes. The remaining clones (SEQID 
NO:5-13, 15, 18-20, 24-26, 28, 31, 33, 35-37, 40-43,-46, 47, 
49, 51, 52, 54-56, 58 and 59) were found to show at least 
Some degree of homology to previously identified expressed 
sequence tags (ESTs). 

0861) Further studies resulted in the isolation of the 
full-length cDNA sequence for the clone of SEQID NO:57 
(referred to as B718P). By computer analysis, the full-length 
sequence was found to contain a putative transmembrane 
domain at amino acids 137-158. The full-length cDNA 
sequence of B718P is provided in SEQID NO:504, with the 
cDNA sequence of the open reading frame including stop 
codon being provided in SEQ ID NO:505 and the cDNA 
sequence of the open reading frame without stop codon 
being provided in SEQ ID NO:506. The full-length amino 
acid sequence of B718P is provided is SEQ ID NO:507. 
SEQ ID NO:508 represents amino acids 1-158 of B718P. 
and SEQ ID NO:509 represents amino acids 159-243 of 
B718P. 

0862 To determine mRNA expression levels of the iso 
lated cDNA clones, cDNA clones from the breast subtrac 
tion described above were randomly picked and colony PCR 
amplified. Their mRNA expression levels in breast tumor, 
normal breast and various other normal tissues were deter 
mined using microarray technology (Synteni, Palo Alto, 
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Calif.). Briefly, the PCR amplification products were arrayed 
onto slides in an array format, with each product occupying 
a unique location in the array. mRNA was extracted from the 
tissue sample to be tested, reverse transcribed, and fluores 
cent-labeled cDNA probes were generated. The microarrays 
were probed with the labeled cDNA probes, the slides 
scanned and fluorescence intensity was measured. Data was 
analyzed using Synteni provided GEMTOOLS Software. Of 
the seventeen cDNA clones examined, those of SEQ ID 
NO:40, 46, 59 and 73 were found to be over-expressed in 
breast tumor and expressed at low levels in all normal tissues 
tested (breast, PBMC, colon, fetal tissue, salivary gland, 
bone marrow, lung, pancreas, large intestine, spinal cord, 
adrenal gland, kidney, pancreas, liver, stomach, skeletal 
muscle, heart, Small intestine, skin, brain and human mam 
mary epithelial cells). The clones of SEQID NO:41 and 48 
were found to be over-expressed in breast tumor and 
expressed at low levels in all other tissues tested, with the 
exception of bone marrow. The clone of SEQID NO:42 was 
found to be over-expressed in breast tumor and expressed at 
low levels in all other tissues tested except bone marrow and 
spinal cord. The clone of SEQ ID NO:43 was found to be 
over-expressed in breast tumor and expressed at low levels 
in all other tissues tested with the exception of spinal cord, 
heart and small intestine. The clone of SEQ ID NO:51 was 
found to be over-expressed in breast tumor and expressed at 
low levels in all other tissues tested with the exception of 
large intestine. The clone of SEQID NO:54 was found to be 
over-expressed in breast tumor and expressed at low levels 
in all other tissues tested with the exception of PBMC, 
stomach and small intestine. The clone of SEQ ID NO:56 
was found to be over-expressed in breast tumor and 
expressed at low levels in all other tissues tested with the 
exception of large and Small intestine, human mammary 
epithelia cells and SCID mouse-passaged breast tumor. The 
clone of SEQID NO:60 was found to be over-expressed in 
breast tumor and expressed at low levels in all other tissues 
tested with the exception of spinal cord and heart. The clone 
of SEQID NO:61 was found to be over-expressed in breast 
tumor and expressed at low levels in all other tissues tested 
with the exception of small intestine. The clone of SEQ ID 
NO:72 was found to be over-expressed in breast tumor and 
expressed at low levels in all other tissues tested with the 
exception of colon and salivary gland. 
0863. The results of a Northern blot analysis of the clone 
SYN18C6 (SEQ ID NO:40) are shown in FIG. 1. A pre 
dicted protein sequence encoded by SYN18C6 is provided 
in SEQ ID NO:62. 
0864. Additional clNA clones that are over-expressed in 
breast tumor tissue were isolated from breast cDNA sub 
traction libraries as follows. Breast subtraction libraries 
were prepared, as described above, by PCR-based subtrac 
tion employing pools of breast tumor cDNA as the tester and 
pools of either normal breast cDNA or cDNA from other 
normal tissues as the driver. cDNA clones from breast 
subtraction were randomly picked and colony PCR ampli 
fied and their mRNA expression levels in breast tumor, 
normal breast and various other normal tissues were deter 
mined using the microarray technology described above. 
Twenty-four distinct clNA clones were found to be over 
expressed in breast tumor and expressed at low levels in all 
normal tissues tested (breast, brain, liver, pancreas, lung, 
salivary gland, stomach, colon, kidney, bone marrow, skel 
etal muscle, PBMC, heart, small intestine, adrenal gland, 
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spinal cord, large intestine and skin). The determined cDNA 
sequences for these clones are provided in SEQ ID NO:63 
87. Comparison of the sequences of SEQID NO:74-87 with 
those in the gene bank as described above, revealed homol 
ogy to previously identified human genes. No significant 
homologies were found to the sequences of SEQID NO:63 
73. 

0865 Three DNA isoforms for the clone B726P (partial 
sequence provided in SEQ ID NO:71) were isolated as 
follows. A radioactive probe was synthesized from B726P 
by excising B726P DNA from a pT7Blue vector (Novagen) 
by a BamHI/Xbal restriction digest and using the resulting 
DNA as the template in a single-stranded PCR in the 
presence of C-32PdCTP. The sequence of the primer 
employed for this PCR is provided in SEQID NO:177. The 
resulting radioactive probe was used to probe a directional 
cDNA library and a random-primed cDNA library made 
using RNA isolated from breast tumors. Eighty-five clones 
were identified, excised, purified and sequenced. Of these 85 
clones, three were found to each contain a significant open 
reading frame. The determined cDNA sequence of the 
isoform B726P-20 is provided in SEQID NO:175, with the 
corresponding predicted amino acid sequence being pro 
vided in SEQID NO:176. The determined cDNA sequence 
of the isoform B726P-74 is provided in SEQ ID NO:178, 
with the corresponding predicted amino acid sequence being 
provided in SEQ ID NO:179. The determined cDNA 
sequence of the isoform B726P-79 is provided in SEQ ID 
NO:180, with the corresponding predicted amino acid 
sequence being provided in SEQ ID NO: 181. 
0866) Efforts to obtain a full-length clone of B726P using 
standard techniques led to the isolation of five additional 
clones that represent additional 5' sequence of B726P. These 
clones appear to be alternative splice forms of the same 
gene. The determined cDNA sequences of these clones are 
provided in SEQ ID NO:464-468, with the predicted amino 
acid sequences encoded by SEQ ID NO: 464-467 being 
provided in SEQID NO:470-473, respectively. Using stan 
dard computer techniques, a 3,681 bp consensus DNA 
sequence (SEQ ID NO:463) was created that contains two 
large open reading frames. The downstream ORF encodes 
the amino acid sequence of SEQID NO: 176. The predicted 
amino acid sequence encoded by the upstream ORF is 
provided in SEQ ID NO:469. Subsequent studies led to the 
isolation of an additional splice form of B726P that has 184 
bp insert relative to the other forms. This 184 bp insert 
causes a frameshift that brings the down stream and 
upstream ORFs together into a single ORF that is 1002 aa in 
length. The determined cDNA sequence of this alternative 
splice form is disclosed in SEQ ID NO:474, with the 
corresponding amino acid sequence being provided in SEQ 
ID NO:475. 

0867 Comparison of the cDNA sequence of SEQ ID 
NO:63 (referred to as B723P) with the sequences in the 
GeneSeqTM DNA database showed matches to 5 DNA 
sequences (Accession nos. A26456, A37144, A26424, 
V84525 and T22133), 4 of which appear to represent the 
full-length sequence of the gene. Three of these sequences 
encode a 243 amino acid open reading frame (ORF), while 
one of the DNA sequences (Accession no. A37144) contains 
an extra Cat position 35, resulting in a 278 amino acid ORF. 
The open reading frame, including stop codon, of the first 
variant of B723P (referred to as B723P-short) is provided in 
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SEQID NO:510, with the open reading frame without stop 
codon being provided in SEQID NO:511. The open reading 
frame, including stop codon, of the second variant of B723P 
(referred to as B723P-long) is provided in SEQID NO:512, 
with the open reading frame without stop codon being 
provided in SEQID NO:513. The amino acid sequences of 
B723P-short and B723P-long are provided in SEQ ID 
NO:514 and 515, respectively. Computer analysis of these 
sequences demonstrated the presence of putative transmem 
brane domains at amino acids 233-252 of the B723P-long 
ORF and amino acids 198-217 of the B723P-short ORF. 
SEQ ID NO:516, 518 and 519 represent amino acids 1-197, 
198-243 and 218-243, respectively of B723P-short. SEQID 
NO:517 represents amino acids 1-232 of B723P-long. 

0868. Further isolation of individual clones that are over 
expressed in breast tumor tissue was conducted using cDNA 
subtraction library techniques described above. In particular, 
a cDNA subtraction library containing cDNA from breast 
tumors subtracted with five other normal human tissue 
cDNAs (brain, liver, PBMC, pancreas and normal breast) 
was utilized in this screening. From the original Subtraction, 
one hundred seventy seven clones were selected to be 
further characterized by DNA sequencing and microarray 
analysis. Microarray analysis demonstrated that the 
sequences in SEQID NO:182-251 and 479 were 2 or more 
fold over-expressed in human breast tumor tissues over 
normal human tissues. No significant homologies were 
found for nineteen of these clones, including, SEQ ID 
NO:185, 186, 194, 199, 205, 208, 211, 214-216, 219, 222, 
226, 232, 236, 240, 241, 245, 246 and 479, with the 
exception of Some previously identified expressed sequence 
tags (ESTs). The remaining clones share some homology to 
previously identified genes, specifically SEQ ID NO: 181 
184, 187-193, 195-198, 200-204, 206, 207, 209, 210, 212, 
213, 217, 218, 220, 221, 223-225, 227-231, 233-235, 237 
239, 242-244 and 247-251. 

0869. One of the cDNA clones isolated by PCR subtrac 
tion as described above (SEQ ID NO:476; referred to as 
B720P) which was shown by microarray to be over-ex 
pressed in breast tumor tissues, was found to be identical to 
a known keratin gene. The full-length cDNA sequence of the 
known keratin gene is provided in SEQID NO:477, with the 
corresponding amino acid sequence being provided in SEQ 
ID NO:478. Primers were generated based on the sequence 
of SEQID NO.477 and used to clone full-length cDNA from 
mRNA which was obtained from total RNA showing high 
expression of B720P in real-time PCR analysis. Products 
were then cloned and sequenced. The determined full-length 
cDNA sequence for B720P is provided in SEQID NO:484, 
with the corresponding amino acid sequence being provided 
in SEQ ID NO:485. 

0870. In further studies, a-truncated form of B720P 
(referred to as B720P-tr) was identified in breast carcinomas. 
This antigen was cloned from mRNA derived from total 
breast tumor RNA that showed high expression of B720P-tr 
in real-time PCR analysis. mRNA was used to generate a 
pool of cDNA which was then used as a template to amplify 
the cDNA corresponding to B720P-tr by PCR. The deter 
mined cDNA sequence for B720P-tr is provided in SEQ ID 
NO:486. B720P-tr has an ORF of 708 base pairs which 
encodes a 236 amino acid protein (SEQ ID NO:487). The 
size of the transcript was confirmed by northern analysis. 



US 2006/0069054 A1 

0871 Of the seventy clones showing over-expression in 
breast tumor tissues, fifteen demonstrated particularly good 
expression levels in breast tumor over normal human tis 
Sues. The following eleven clones did not show any signifi 
cant homology to any known genes. Clone 19463.1 (SEQID 
NO:185) was over-expressed in the majority of breast 
tumors and also in the SCID breast tumors tested (refer to 
Example 2); additionally, over-expression was found in a 
majority of normal breast tissues. Clone 19483.1 (SEQ ID 
NO:216) was over-expressed in a few breast tumors, with no 
over-expression in any normal tissues tested. Clone 19470.1 
(SEQ ID NO:219) was found to be slightly over-expressed 
in some breast tumors. Clone 19468.1 (SEQ ID NO:222) 
was found to be slightly over-expressed in the majority of 
breast tumors tested. Clone 19505.1 (SEQ ID NO:226) was 
found to be slightly over-expressed in 50% of breast tumors, 
as well as in SCID tumor tissues, with some degree of 
over-expression in found in normal breast. Clone 1509.1 
(SEQ ID NO:232) was found to be over-expressed in very 
few breast tumors, but with a certain degree of over 
expression in metastatic breast tumor tissues, as well as no 
significant over-expression found in normal tissues. Clone 
19513.1 (SEQ ID NO:236) was shown to be slightly over 
expressed in few breast tumors, with no significant over 
expression levels found in normal tissues. Clone 19575.1 
(SEQ ID NO:240) showed low level over-expression in 
some breast tumors and also in normal breast. Clone 19560.1 
(SEQ ID NO:241) was over-expressed in 50% of breast 
tumors tested, as well as in some normal breast tissues. 
Clone 19583.1 (SEQ ID NO:245) was slightly over-ex 
pressed in some breast tumors, with very low levels of 
over-expression found in normal tissues. Clone 19587.1 
(SEQ ID NO:246) showed low level over-expression in 
Some breast tumors and no significant over-expression in 
normal tissues. 

0872) Clone 19520.1 (SEQID NO:233), showing homol 
ogy to clone 102D24 on chromosome 11q13.31, was found 
to be over-expressed in breast tumors and in SCID tumors. 
Clone 19517.1 (SEQ ID NO:237), showing homology to 
human PAC 128M19 clone, was found to be slightly over 
expressed in the majority of breast tumors tested. Clone 
19392.2 (SEQ ID NO:247), showing homology to human 
chromosome 17, was shown to be over-expressed in 50% of 
breast tumors tested. Clone 19399.2 (SEQ ID NO:250), 
showing homology to human Xp22 BAC GSHB-184P14, 
was shown to be slightly over-expressed in a limited number 
of breast tumors tested. 

0873. In subsequent studies, 64 individual clones were 
isolated from a subtracted cDNA library containing cDNA 
from a pool of breast tumors subtracted with cDNA from 
five normal tissues (brain, liver, PBMC, pancreas and nor 
mal breast). The subtracted cDNA library was prepared as 
described above with the following modification. A combi 
nation of five six-base cutters (Mlul, MscI, PvulI, SalI and 
StuI) was used to digest the cDNA instead of RsaI. This 
resulted in an increase in the average insert size from 300 bp 
to 600 bp. The 64 isolated clones were colony PCR ampli 
fied and their mRNA expression levels in breast tumor 
tissue, normal breast and various other normal tissues were 
examined by microarray technology as described above. The 
determined cDNA sequences of 11 clones which were found 
to be over-expressed in breast tumor tissue are provided in 
SEQ ID NO:405-415. Comparison of these sequences to 
those in the public database, as outlined above, revealed 
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homologies between the sequences of SEQID NO:408, 411, 
413 and 414 and previously isolated ESTs. The sequences of 
SEQ ID NO:405-4071 409, 410, 412 and 415 were found to 
show some homology to previously identified sequences. 

0874) In further studies, a subtracted cDNA library was 
prepared from cDNA from metastatic breast tumors sub 
tracted with a pool of cDNA from five normal tissues 
(breast, brain, lung, pancreas and PBMC) using the PCR 
subtraction protocol of Clontech, described above. The 
determined cDNA sequences of 90 clones isolated from this 
library are provided in SEQID NO:316-404. Comparison of 
these sequences with those in the public database, as 
described above, revealed no significant homologies to the 
sequence of SEQ ID NO:366. The sequences of SEQ ID 
NO:321-325, 343, 354, 368, 369,377, 382, 385, 389, 395, 
397 and 400 were found to show some homology to previ 
ously isolated ESTs. The remaining sequences were found to 
show homology to previously identified gene sequences. 

0875. In yet further studies, a subtracted cDNA library 
(referred to as 2BT) was prepared from cDNA from breast 
tumors subtracted with a pool of cDNA from six normal 
tissues (liver, brain, stomach, Small intestine, kidney and 
heart) using the PCR-subtraction protocol of Clontech, 
described above. cDNA clones isolated from this subtraction 
were subjected to DNA microarray analysis as described 
above and the resulting data subjected to four modified 
Gemtools analyses. The first analysis compared 28 breast 
tumors with 28 non-breast normal tissues. A mean over 
expression of at least 2.1 fold was used as a selection cut-off. 
The second analysis compared 6 metastatic breast tumors 
with 29 non-breast normal tissues. A mean over-expression 
of at least 2.5 fold was used as a cut-off. The third and fourth 
analyses compared 2 early SCID mouse-passaged with 2 late 
SCID mouse-passaged tumors. A mean over-expression in 
the early or late passaged tumors of 2.0-fold or greater was 
used as a cut-off. In addition, a visual analysis was per 
formed on the microarray data for the 2BT clones. The 
determined cDNA sequences of 13 clones identified in the 
visual analysis are provided in SEQ ID NO:427-439. The 
determined cDNA sequences of 22 clones identified using 
the modified Gemtools analysis are provided in SEQ ID 
NO:440-462, wherein SEQ ID NO:453 and 454 represent 
two partial, non-overlapping, sequences of the same clone. 

0876 Comparison of the clone sequences of SEQ ID 
NO:436 and 437 (referred to as 263G6 and 262B2) with 
those in the public databases, as described above, revealed 
no significant homologies to previously identified 
sequences. The sequences of SEQ ID NO:427, 429, 431, 
435, 438, 441, 443, 444, 445, 446, 450, 453 and 454 
(referred to as 266B4, 266G3, 264B4, 263G1, 262B6, 
2BT2-34, 2BT1-77, 2BT1-62, 2BT1-60,61, 2BT1-59, 
2BT1-52 and 2BT1-40, respectively) showed some homol 
ogy to previously isolated expressed sequences tags (ESTs). 
The sequences of SEQID NO:428,430, 432, 433,434, 439, 
440, 442, 447, 448, 449, 451, 452 and 455-462 (referred to 
as clones 22892, 22890, 22883, 22882, 22880, 22869, 
21374, 21349, 21093, 21091,21089, 21085, 21084, 21063, 
21062, 21060, 21053, 21050, 21036, 21037 and 21048, 
respectively), showed some homology to gene sequences 
previously identified in humans. 
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EXAMPLE 2 

Isolation and Characterization of Breast Tumor 
Polypeptides Obtained by PCR-Based Subtraction 

Using SCID-Passaged Tumor RNA 

0877 Human breast tumor antigens were obtained by 
PCR-based subtraction using SCID mouse passaged breast 
tumor RNA as follows. Human breast tumor was implanted 
in SCID mice and harvested on the first or sixth serial 
passage, as described in patent application Ser. No. 08/556, 
659 filed Nov. 13, 1995, U.S. Pat. No. 5,986,170. Genes 
found to be differentially expressed between early and late 
passage SCID tumor may be stage specific and therefore 
useful in therapeutic and diagnostic applications. Total RNA 
was prepared from Snap frozen SCID passaged human breast 
tumor from both the first and sixth passage. 
0878 PCR-based subtraction was performed essentially 
as described above. In the first subtraction (referred to as 
T9), RNA from first passage tumor was subtracted from 
sixth passage tumor RNA to identify more aggressive, later 
passage-specific antigens. Of the 64 clones isolated and 
sequenced from this Subtraction, no significant homologies 
were found to 30 of these clones, hereinafter referred to as: 
13053, 13057, 13059, 13065, 13067, 13068, 13071-13073, 
13075, 13078, 13079, 13081, 13082, 13092, 13097, 13101, 
13102, 13131, 13133, 13119, 13135, 13139, 13140, 13146 
13149, and 13151, with the exception of some previously 
identified expressed sequence tags (ESTs). The determined 
cDNA sequences for these clones are provided in SEQ ID 
NO:88-116, respectively. The isolated cDNA sequences of 
SEQ ID NO: 117-140 showed homology to known genes. 

0879. In a second PCR-based subtraction, RNA from 
sixth passage tumor was subtracted from first passage tumor 
RNA to identify antigens down-regulated over multiple 
passages. Of the 36 clones isolated and sequenced, no 
significant homologies were found to nineteen of these 
clones, hereinafter referred to as: 14376, 14377, 14383, 
14384, 14387, 14392, 14394, 14398, 14401, 14402, 14405,1 
4409, 14412, 14414-14416, 14419, 14426, and 14427, with 
the exception of some previously identified expressed 
sequence tags (ESTs). The determined cDNA sequences for 
these clones are provided in SEQ ID NO:141-159, respec 
tively. The isolated cDNA sequences of SEQ ID NO: 
160-174 were found to show homology to previously known 
genes. 

0880 Further analysis of human breast tumor antigens 
through PCR-based subtraction using first and sixth passage 
SCID tumor RNA was performed. Sixty three clones were 
found to be differentially expressed by a two or more fold 
margin, as determined by microarray analysis, i.e., higher 
expression in early passage tumor over late passage tumor, 
or vice versa. Seventeen of these clones showed no signifi 
cant homology to any known genes, although some degree 
of homology with previously identified expressed sequence 
tags (ESTs) was found, hereinafter referred to as 20266, 
20270, 20274, 20276, 20277, 20280, 20281, 20294, 20303, 
20310, 20336, 20341, 20941, 20954, 20961, 20965 and 
20975 (SEQ ID NO:252-268, respectively). The remaining 
clones were found to share some degree of homology to 
known genes, which are identified in the Brief Description 
of the Drawings and Sequence Identifiers section above, 
hereinafter referred to as 20261, 20262, 20265, 20267, 
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20268, 20271, 20272, 20273, 20278, 20279, 20293, 20300, 
20305, 20306, 20307, 20313, 20317, 20318, 20320, 20321, 
20322, 20326, 20333, 20335, 20337, 20338, 20340, 20938, 
20939, 20940, 20942, 20943, 20944, 20946, 20947, 20948, 
20949, 20950, 20951, 20952, 20957, 20959, 20966, 20976, 
20977 and 20978. The determined cDNA sequences for 
these clones are provided in SEQ ID NO:269-314, respec 
tively. 

0881. The clones 20310, 20281, 20262, 20280, 20303, 
20336, 20270, 20341, 20326 and 20977 (also referred to as 
B820P, B821P, B822P, B823P, B824.P. B825P, B826P. 
B827P. B828P and B829P, respectively) were selected for 
further analysis based on the results obtained with microar 
ray analysis. Specifically, microarray data analysis indicated 
at least two- to three-fold overexpression of these clones in 
breast tumor RNA compared to normal tissues tested. Sub 
sequent studies led to the determination of the complete 
insert sequence for the clones B820P, B821 P. B822P, B823P. 
B824.P. B825P, B826P, B827P, B828P and B829P. These 
extended cDNA sequences are provided in SEQID NO:416 
426, respectively. 

EXAMPLE 3 

Synthesis of Polypeptides 
0882 Polypeptides may be synthesized on an Perkin 
Elmer/Applied Biosystems Division 430A peptide synthe 
sizer using FMOC chemistry with HPTU (O-Benzotriazole 
N.N.N',N'-tetramethyluronium hexafluorophosphate) acti 
Vation. A Gly-Cys-Gly sequence may be attached to the 
amino terminus of the peptide to provide a method of 
conjugation, binding to an immobilized Surface, or labeling 
of the peptide. Cleavage of the peptides from the solid 
Support may be carried out using the following cleavage 
mixture: trifluoroacetic acid:ethanedithiol: thioanisole 
: water:phenol (40:1:2:2:3). After cleaving for 2 hours, the 
peptides may be precipitated in cold methyl-t-butyl-ether. 
The peptide pellets may then be dissolved in water contain 
ing 0.1% trifluoroacetic acid (TFA) and lyophilized prior to 
purification by C18 reverse phase HPLC. A gradient of 
0%-60% acetonitrile (containing 0.1% TFA) in water (con 
taining 0.1% TFA) may be used to elute the peptides. 
Following lyophilization of the pure fractions, the peptides 
may be characterized using electrospray or other types of 
mass spectrometry and by amino acid analysis. 

EXAMPLE 4 

elicitation of Breast Antigen-Specific CTL 
Responses in Human Blood 

0883) This Example illustrates the ability of the breast 
specific antigen B726P to elicit a cytotoxic T lymphocyte 
(CTL) response in peripheral blood lymphocytes from nor 
mal humans. 

0884 Autologous dendritic cells (DC) were differenti 
ated from monocyte cultures derived from PBMC of a 
normal donor by growth for five days in RPMI medium 
containing 10% human serum, 30 ng/ml GM-CSF and 30 
ng/ml IL-4. Following five days of culture, DC were 
infected overnight with adenovirus expressing recombinant 
B726P (downstream ORF: SEQID NO:176) at an M.O.I. of 
2.5 and matured for 8 hours by the addition of 2 micrograms/ 
ml CD40 ligand. CD8 positive cells were enriched for by the 
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depletion of CD4 and CD14-positive cells. Priming cultures 
were initiated in individual wells of several 96-well plates 
with the cytokines IL-6 and IL-12. These cultures were 
restimulated in the presence of IL-2 using autologous fibro 
blasts treated with IFN-gamma and transduced with B726P 
and CD80. Following three stimulation cycles, the presence 
of B726P-specific CTL activity was assessed in IFN-gamma 
Elispot assays (Lalvani et al., J. Exp. Med. 186:859-865, 
1997) using IFN-gamma treated autologous fibroblasts 
transduced to express either B726P or an irrelevant, control, 
antigen as antigen presenting cells (APC). Of approximately 
96 lines, one line (referred to as 6-2B) was identified that 
appeared to specifically recognize B726P-transduced APC 
but not control antigen-transduced APC. This microculture 
was cloned using standard protocols. B726P-specific CTL 
were identified by Elispot analysis and expanded for further 
analysis. These CTL clones were demonstrated to recognize 
B726P-expressing fibroblasts, but not the control antigen 
MART-1, using chromium-51 release assays. Furthermore, 
using a panel of allogeneic fibroblasts transduced with 
B726P in antibody blocking assays, the HLA restriction 
element for these B726P-specific CTL was identified as 
HLA-B15O1. 

0885. In order to define more accurately the location of 
the epitope recognized by the B726P-specific CTL clones, a 
deletion construct comprising only the N-terminal half (a.a. 
1-129) of B726P (referred to as B726Pdelta3') was con 
structed in the pBIB retroviral expression plasmid. This 
plasmid, as well as other plasmids containing B726P were 
transfected into COS-7 cells either alone or in combination 
with a plasmid expressing HLA-B 1501. Aproximately 48 
hours after transfection, a B726P-specific CTL clone (1-9B) 
was added at approximately 10 cells per well. The cells 
were harvested the next day and the amount of IFN-gamma 
released was measured by ELISA. The CTL responded 
above background (EGFP) to COS-7 cells that had been 
transfected with both B726P and HLA-B 1501. There was 
no response above background to COS-7 cells that had been 
transfected with either B726P or HLA-B 1501 alone. 
Importantly, a higher response was seen with COS-7 cells 
that had been transfected with both HLA-B 1501 and 
B726Pdelta3'. This result indicated that the epitope was 
likely to be located in the N-terminal region (a.a. 1-129) of 
B726P. This region was examined and amino acid sequences 
that corresponded to the HLA-B 1501 peptide binding motif 
(J. Immunol. 1999,162:7277-84) were identified and synthe 
sized. These peptides were pulsed at 10 ug/ml onto autolo 
gous B-LCL overnight. The next day, the cells were washed 
and the ability of the cells to stimulate the B726P-specific 
CTL clone 1-9B was assayed in a IFN-gamma ELISPOT 
assay. Of the eleven peptides tested, only one peptide, 
having the amino acid sequence SLTKRASQY (a.a. 76-84 
of B726P: SEQ ID NO: 488) was recognized by the CTL 
clone. This result identifies this peptide as being a naturally 
processed epitope recognized by this B726P-specific CTL 
clone. 

0886. In further studies, a panel of breast tumor cell lines 
obtained from the American Type Culture Collection 
(Manassas, Va.), was analyzed using real time PCR to 
determine their B726P message level. The cell line that 
expressed the highest level of B726P (referred to as HTB21) 
and a line that expressed no B726P (referred to as HTB132) 
were transduced with HLA-B 1501. These cell lines were 
grown up and analyzed using FACS to determine their 
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B1501 expression. The line HTB 21 was found to endog 
enously express B1501. To determine if clone 1-9A would 
recognize the tumor cell line HTB2 1, an IFN-gamma 
ELISPOT assay was performed using 20,000 T cells, low 
dose IL-2 (5 ug/ml), and 20,000 of the following targets: 
autologous B726P or Mart-1 fibroblasts, untransduced or 
B1501-transduced HTB21; or untransduced or B1501-trans 
duced HTB 132. These were incubated overnight and the 
assay was developed the next day. The results of this assay 
are shown in FIG. 2. These studies demonstrate that B726P 
specific CTL can recognize and lyse breast tumor cells 
expressing B726P. 

EXAMPLE 5 

Identification of Immunogenic CD4 T Cell 
Epitopes in Breast Antigens 

0887 Immunogenic CD4 T cell epitopes derived from 
the breast antigen B726P were identified as follows. 

0888. A total of thirty-five 20-mer peptides overlapping 
by 12 amino acids and derived from the downstream ORF of 
B726P (corresponding to amino acids 1-317 of SEQ ID 
NO:176) were generated by standard procedure. Dendritic 
cells (DC) were derived from PBMC of a normal male donor 
using GMCSF and IL-4 by standard protocol. Purified CD4 
T cells were generated from the same donor as the DC using 
MACS beads and negative selection of PBMCs. DC were 
pulsed overnight with pools of the 20-mer peptides, with 
each peptide at an individual concentration of 0.5 micro 
grams/mL. Pulsed DC were washed and plated at 10,000 
cells/well of 96-well U bottom plates, and purified CD4 T 
cells were added at 100,000 cells/well. Cultures were 
supplemented with 10 ng/mL IL-6 and 5 ng/mL, IL-12 and 
incubated at 37° C. Cultures were restimulated as above on 
a weekly basis using DC made and pulsed as above as the 
antigen presenting cell, Supplemented with 10 u/mL, IL-2 
and 5 ng/mL IL-7. Following three in vitro stimulation 
cycles (the initial priming--two restimulations), cell lines 
(each corresponding to one well) were tested for specific 
proliferation and cytokine production in response to the 
stimulating pool versus an irrelevant pool of peptides 
derived from unrelated antigens. A number of individual 
CD4 T cell lines (36/672 by IFN-gamma and 64/672 by 
proliferation) demonstrated significant cytokine release 
(IFN-gamma) and proliferation in response to the B726P 
peptide pools but not to the control peptide pool. Twenty 
five of these T cell lines were restimulated on the appropriate 
pool of B726P peptides and reassayed on autologous DC 
pulsed with either the individual peptides or recombinant 
B726P protein made in E. coli. Approximately 14 immuno 
genic peptides were recognized by the T cells from the entire 
set of peptide antigens tested. The amino acid sequences of 
these 14 peptides are provided in SEQID NO:534-547, with 
the corresponding DNA sequences being provided in SEQ 
ID NO:520-533, respectively. In some cases the peptide 
reactivity of the T cell line could be mapped to a single 
peptide but some could be mapped to more than one peptide 
in each pool. Thirteen of the fifteen T cell lines recognized 
the recombinant B726P protein. These results demonstrate 
that 13 of the 14 peptide sequences (SEQ ID NO:534-542 
and 544-547) may be naturally processed CD4 epitopes of 
the B726P protein. 
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EXAMPLE 6 

Preparation and Characterization of Antibodies 
Against Breast Tumor Antigen B726P 

0889 Polyclonal antibodies against both the downstream 
(SEQ ID NO:176) and upstream (SEQID NO:469) ORF of 
the breast tumor antigen B726P were prepared as follows. 
0890. The downstream or upstream ORF of B726P 
expressed in an E. coli recombinant expression system was 
grown overnight in LB broth with the appropriate antibiotics 
at 37°C. in a shaking incubator. The next morning, 10 ml of 
the overnight culture was added to 500 ml to 2x YT plus 
appropriate antibiotics in a 2L-baffled Erlenmeyer flask. 
When the Optical Density (at 560 nm) of the culture reached 
0.4-0.6, the cells were induced with IPTG (1 mM). Four 
hours after induction with IPTG, the cells were harvested by 
centrifugation. The cells were then washed with phosphate 
buffered saline and centrifuged again. The Supernatant was 
discarded and the cells were either frozen for future use or 
immediately processed. Twenty ml of lysis buffer was added 
to the cell pellets and vortexed. To break open the E. coli 
cells, this mixture was then run through the French Press at 
a pressure of 16,000 psi. The cells were then centrifuged 
again and the Supernatant and pellet were checked by 
SDS-PAGE for the partitioning of the recombinant protein. 
For proteins that localized to the cell pellet, the pellet was 
resuspended in 10 mM Tris pH 8.0, 1% CHAPS and the 
inclusion body pellet was washed and centrifuged again. 
This procedure was repeated twice more. The washed inclu 
sion body pellet was solubilized with either 8 Murea or 6 M 
guanidine HC1 containing 10 mM Tris pH 8.0 plus 10 mM 
imidazole. The solubilized protein was added to 5 ml of 
nickel-chelate resin (Qiagen) and incubated for 45 minto 1 
hour at room temperature with continuous agitation. After 
incubation, the resin and protein mixture were poured 
through a disposable column and the flow through was 
collected. The column was then washed with 10-20 column 
volumes of the solubilization buffer. The antigen was then 
eluted from the column using 8M urea, 10 mM Tris pH 8.0 
and 300 mM imidazole and collected in 3 ml fractions. A 
SDS-PAGE gel was run to determine which fractions to pool 
for further purification. 
0891. As a final purification step, a strong anion 
exchange resin, such as HiPrepO (Biorad), was equilibrated 
with the appropriate buffer and the pooled fractions from 
above were loaded onto the column. Antigen was eluted off 
the column with a increasing salt gradient. Fractions were 
collected as the column was run and another SDS-PAGE gel 
was run to determine which fractions from the column to 
pool. The pooled fractions were dialyzed against 10 mM Tris 
pH 8.0. The protein was then Vialed after filtration through 
a 0.22 micron filter and the antigens were frozen until 
needed for immunization. 

0892 Four hundred micrograms of the B726P antigen 
was combined with 100 micrograms of muramyldipeptide 
(MDP). Every four weeks rabbits were boosted with 100 
micrograms mixed with an equal Volume of Incomplete 
Freund's Adjuvant (IFA). Seven days following each boost, 
the animal was bled. Sera was generated by incubating the 
blood at 4°C. for 12-24 hours followed by centrifugation. 
0893 Ninety-six well plates were coated with B726P 
antigen by incubating with 50 microliters (typically 1 micro 
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gram) of recombinant protein at 4° C. for 20 hours. 250 
Microliters of BSA blocking buffer was added to the wells 
and incubated at room temperature for 2 hours. Plates were 
washed 6 times with PBS/0.01% Tween. Rabbit Sera was 
diluted in PBS. Fifty microliters of diluted sera was added 
to each well and incubated at room temperature for 30 min. 
Plates were washed as described above before 50 microliters 
of goat anti-rabbit horse radish peroxidase (HRP) at a 
1:10000 dilution was added and incubated at room tempera 
ture for 30 min. Plates were again washed as described 
above and 100 microliters of TMB microwell peroxidase 
substrate was added to each well. Following a 15 min 
incubation in the dark at room temperature, the colorimetric 
reaction was stopped with 100 microliters of 1N HSO and 
read immediately at 450 nm. All the polyclonal antibodies 
showed immunoreactivity to the appropriate B726P antigen. 

B) Preparation of Polyclonal Antibodies Against B709P and 
B72OP 

0894. The breast antigens B709P (SEQ ID NO: 62) and 
B720P (SEQ ID NO: 485) expressed in an E. coli recom 
binant expression system were grown overnight in LB Broth 
with the appropriate antibiotics at 37° C. in a shaking 
incubator. Ten ml of the overnight culture was added to 500 
ml of 2xYT plus appropriate antibiotics in a 2L-baffled 
Erlenmeyer flask. When the optical density (at 560 nanom 
eters) of the culture reached 0.4–0.6, the cells were induced 
with IPTG (1 mM). Four hours after induction with IPTG, 
the cells were harvested by centrifugation. The cells were 
washed with phosphate buffered saline and centrifuged 
again. The Supernatant was discarded and the cells were 
either frozen for future use or immediately processed. 
Twenty milliliters of lysis buffer was added to the cell pellets 
and vortexed. To break open the E. coli cells, the mixture 
was run through a French Press at a pressure of 16,000 psi. 
The cells were centrifuged again and the Supernatant and 
pellet were checked by SDS-PAGE for the partitioning of 
the recombinant protein. For proteins that localized to the 
cell pellet, the pellet was resuspended in 10 mM Tris pH 8.0, 
1% CHAPS and the inclusion body pellet was washed and 
centrifuged again. This procedure was repeated twice more. 
The washed inclusion body pellet was solubilized with 
either 8 Murea or 6 M guanidine HC1 containing 10 mM 
Tris pH 8.0 plus 10 mM imidazole. The solubilized protein 
was added to 5 ml of nickel-chelate resin (Qiagen) and 
incubated for 45 min to 1 hour at room temperature (RT) 
with continuous agitation. After incubation, the resin and 
protein mixture were poured through a disposable column 
and the flow through was collected. The column was then 
washed with 10-20 column volumes of the solubilization 
buffer. The antigen was then eluted from the column using 
8M urea, 10 mM Tris pH 8.0 and 300 mM imidazole and 
collected in 3 ml fractions. A SDS-PAGE gel was run to 
determine which fractions to pool for further purification. As 
a final purification step, a strong anion exchange resin Such 
as Hi-Prep Q (Biorad) was equilibrated with the appropriate 
buffer and the pooled fractions from above were loaded onto 
the column. Each antigen was eluted off of the column with 
an increasing salt gradient. Fractions were collected as the 
column was run and another SDS-PAGE gel was run to 
determine which fractions from the column to pool. The 
pooled fractions were dialyzed against 10 mM Tris pH 8.0. 
The proteins were then Vialed after filtration through a 
0.22-micron filter and frozen until needed for immunization. 
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0895 Four hundred micrograms of antigen was com 
bined with 100 micrograms of muramyldipeptide (MDP). 
An equal volume of Incomplete Freund's Adjuvant (IFA) 
was added and mixed, and the mixture was injected into a 
rabbit. The rabbit was boosted with 100 micrograms of 
antigen mixed with an equal volume of IFA every four 
weeks. The animal was bled seven days following each 
boost. Sera was generated by incubating the blood at 4°C. 
for 12-24 hours followed by centrifugation. 
0896. The reactivity of the polyclonal antibodies to 
recombinant antigen (B709P or B720P) was determined by 
ELISA as follows. Ninety-six well plates were coated with 
antigen by incubating with 50 microliters (typically 1 micro 
gram) at 4°C. for 20 hrs. 250 microliters of BSA blocking 
buffer was added to the wells and incubated at RT for 2 hrs. 
Plates were washed 6 times with PBS/0.01% Tween. Rabbit 
sera were diluted in PBS. Fifty microliters of diluted sera 
was added to each well and incubated at RT for 30 min. 
Plates were washed as described above before 50 microliters 
of goat anti-rabbit horse radish peroxidase (HRP) at a 
1:10000 dilution was added and incubated at RT for 30 min. 
Plates were washed as described above and 100 microliters 
of TMB Microwell Peroxidase Substrate was added to each 
well. Following a 15-minute incubation in the dark at RT, the 
colorimetric reaction was stopped with 100 microliters of 
1N HSO and read immediately at 450 nm. The polyclonal 
antibodies showed immunoreactivity to the appropriate anti 
gen. 

EXAMPLE 7 

Protein Expression of Breast Tumor Antigens 

0897. The downstream ORF of B726P (SEQ ID 
NO:176), together with a C-terminal 6xHis Tag, was 
expressed in insect cells using the baculovirus expression 
system as follows. 
0898. The cDNA for the full-length downstream ORF of 
B726P was PCR amplified using the primers of SEQ ID 
NO:480 and 481. The PCR product with the expected size 
was recovered from agarose gel, restriction digested with 
EcoRI and Hind II, and ligated into the transfer plasmid 
pFastEac1, which was digested with the same restriction 
enzymes. The sequence of the insert was confirmed by DNA 
sequencing. The recombinant transfer plasmid pFBB726P 
was used to make recombinant bacmid DNA and virus using 
the Bac-To-Bac Baculovirus expression system (BRL Life 
Technologies, Gaithersburg, Md.). High Five cells were 
infected with the recombinant virus BVB726P to produce 
protein. The cDNA and amino acid sequences of the 
expressed B726P recombinant protein are provided in SEQ 
ID NO:482 and 483, respectively. 

EXAMPLE 8 

Generation of Constructs for Protein Expression of 
B726P in E. Coli 

0899) Three different open reading frames (ORFs) of 
B726P were subcloned into pPDM, a modified pET28 vector 
for exression in E. coli. 

0900 Construct for the expression of B726P Upstream 
ORF in E. coli (cDNA: SEQ ID NO:549; amino acid: SEQ 
ID NO:552): 
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0901) The partial B726P upstream ORF (A) from clone 
23113 was PCR amplified with the following primers: 

PDM-416 

(SEQ ID NO:554) 
5' gtoggctccatgagtc.cc.gcaaaag 3" Tm 63° C. 

PDM-431 

(SEQ ID NO:555) 
5' cq agaattcaatacttaagaag accatctttaccag 3' 
Tim 61° C. 

0902. The amplification conditions were as follows 10 ul 
10xPfu buffer, 1 ul 10 uM dNTPs, 2 ul 10 uM each oligo, 
83 ul sterile water, 1.5 ul Pfu DNA polymerase (Stratagene, 
La Jolla, Calif.), 1 ul PCR 23113. The reaction was first 
denatured for 2 minutes at 96° C., followed by 40 cylces of 
96° C for 20 seconds, 62° C. for 15 seconds, and extension 
at 72° C. for 2 minutes. This was followed by a final 
extension of 72° C. for 4 minutes. 

0903) The second partial B726P upstream ORF (B) from 
clone 19310 was PCR amplified with the following primers: 

PDM-432 

(SEQ ID NO:556) 
5' cataagctta aggctaactg.cggaatgaaag 3" Tm 63 C. 

PDM-427 

(SEQ ID NO:557) 
5' ccc.gcagaattcaacatgcaattitt catgitaagag 3" 
Tim 62° C. 

0904. The amplification and cycling conditions were as 
described above. The first PCR product was digested with 
EcoRI and cloned into pPDM His (a modified pET28 vector) 
that had been digested with EcoRI and Eco72I. The second 
PCR product was digested with BfrI and EcoRI and cloned 
into the resulting construct: pPDM B726P UP-A-5 at the 
EcoRI and BfrI sites. The construct (pPDM B726P Up-4) 
was confirmed to be correct through sequence analysis and 
transformed into BL21 (DE3) plys S and BL21 CodonPlus 
RIL (DE3) cells. Protein expression was confirmed by 
Coomassie stained SDS-PAGE and N-terminal protein 
sequence analysis. 

0905 Construct for B726PD-ORF expression in E. coli 
(cDNA: SEQ ID NO:550; amino acid: SEQ ID NO:551): 
0906) The B726P D-ORF was PCR amplified with the 
following primers: 

PDM-290 

(SEQ ID NO:558) 
5' ctaaatgcc.gg cacaagagctotgc 3' Tm 61° C. 

PDM-291 

(SEQ ID NO:559) 
5' cqc.gcagaattictattatataacttctgtttctgc 3' 
Tim 61° C. 

0907. The reaction conditions were as described. The 
cycling conditions were altered slightly in that the annealing 
temperature was lowered to 61° C. from 62°C. and was held 
for 15 seconds. The extension time was also increased to 2 
minutes and 15 seconds. The PCR product was digested with 
Nael and EcoRI and cloned into pPDM His which has been 
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digested with Eco72I and EcoRI. Construct was confirmed 
by sequencing and then transformed into BL21 (DE3) plys 
S cells (Novagen, Madison, Wis.). Protein expression was 
confirmed by Coomassie stained SDS-PAGE and N-terminal 
protein sequence analysis. 

0908 Construct for B726P Combined ORF expression in 
E. coli (cDNA: SEQ ID NO:548; amino acid: SEQ ID 
NO:553): 
0909. The B726P C-1 coding region was PCR amplified 
including the 183 bp insert, with the following primers: 

PDM-750 

(SEQ ID NO:560) 
5' g g g gaattgtgag cqgataacaattic 3' Tm 58° C. 

PDM-752 

(SEQ ID NO:561) 
5' cqtagaattcaacctgatttaaattactittctacac 3' 
Tim 59 C. 

0910. The B726P Downstream ORF was PCR amplified 
with the following primers: 

PDM-153 

(SEQ ID NO:562) 
5' gaaagtaatttaaatcaggtttctdacactc 3' Tim 59 C. 

PDM-51 

(SEQ ID NO:563) 
5' gagg.ccccaaggggittatgctag 3" Tm 61° C. 

0911. The reaction conditions for these PCR reactions 
were the same as described above. The cycling conditions 
were as follows: 1 PCR: The reaction was first denatured 
for 2 minutes at 96° C., followed by 40 cylces of 96° C. for 
20 seconds, 58° C. for 15 seconds, and extension at 72° C. 
for 4 minutes. This was followed by a final extension of 72 
C. for 4 minutes; 2" PCR. The reaction was first denatured 
for 2 minutes at 96° C., followed by 40 cylces of 96° C. for 
20 seconds, 59° C. for 15 seconds, and extension at 72° C. 
for 2 minutes. This was followed by a final extension of 72 
C. for 4 minutes. The first PCR product was digested with 
EcoRI and cloned into pPDM His (a modified pET28 vector) 
at the Eco 72I and EcoRI sites. The construct was confirmed 
to be correct through sequence analysis. The second PCR 
product was digested with EcoRI and cloned into pPDM His 
at the same sites. The resulting constructs pPDM B726P 
UA-8 and pPDM B726P DA-7 respectively were digested 
with Swal and EcoRI. The pPDM B726P UA-8 construct 
was used as vector and the insert from the pPDM B726P 
DA-7 was cloned into this construct successfully. The con 
struct was confirmed to be correct through sequence analysis 
and then transformed into BLR (DE3) plys S and HMS 174 
(DE3) plys S cells (Novagen, Madison, Wis.). Protein 
expression was confirmed by Coomassie stained SDS-PAGE 
and N-terminal protein sequence analysis. 

EXAMPLE 9 

Additional Sequence Identified for Breast Tumor 
Antigen B726P by Bioinformatic Analysis 

0912. The combined ORF of the breast tumor antigen, 
B726P (amino acid sequence set forth in SEQ ID NO:475), 
was used to search public databases. A sequence essentially 
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identical to the combined ORF with additional N-terminal 
sequence was identified in the GenBank nonredundant pro 
tein database and the cDNA and predicted amino acid 
sequences are set forth in SEQID NO:564 and 565, respec 
tively. The gene is also referred to as NY-BR-1 and was 
described in described in Cancer Research 61 (5):2055-2061, 
Mar. 1, 2001. 

EXAMPLE 10 

Analysis of B726P Expression Using 
Immunohistochemistry 

0913 Affinity purified polyclonal antibodies anti 
B726Pup (generated against the B726P upstream ORF pro 
tein) and anti-B726Pdown (generated against the B726P 
downstream ORF) were used to assess B726P protein 
expression in breast cancer and in a variety of normal tissue 
sections. 

0914. In order to determine which tissues express the 
breast cancer antigen protein B726P immunohistochemistry 
(IHC) analysis was performed on a diverse range of tissue 
sections. Tissue samples were fixed in formalin Solution for 
12-24 hrs and embedded in paraffin before being sliced into 
8 micron sections. Steam heat induced epitope retrieval 
(SHIER) in 0.1 M sodium citrate buffer (pH 6.0) was used 
for optimal staining conditions. Sections were incubated 
with 10% serum/PBS for 5 minutes. Primary antibody 
(either rabbit affinity purified anti-B726Pdown or anti 
B726Pup) was added to each section for 25 minutes fol 
lowed by 25 minute incubation with anti-rabbit biotinylated 
antibody. Endogenous peroxidase activity was blocked by 
three 1.5 minute incubations with hydrogen peroxidase. The 
avidin biotin complex/horse radish peroxidase (ABC/HRP) 
system was used along with DAB chromogen to visualize 
antigen expression. Slides were counterstainied with hema 
toxylin to visualize cell nuclei. Anti-B726Pup and anti 
B726Pdown immunoreactivity was observed in about 
30-40% of breast cancer samples analyzed but not observed 
in a majority of various normal tissues. Anti-B726Pdown 
and anti-b726Pup also stained roughly the same breast 
cancer samples. Thus, these data confirm earlier microarray 
analysis (see Example 1) showing that B726P is overex 
pressed in breast tumor tissue as compared to normal tissue. 
Therefore, this antigen may be used in diagnostic and 
immunotherapeutic applications for breast cancer. 

EXAMPLE 11 

Generation of Monoclonal Antibodies to B726P 
Downstream and Upstream ORFs 

0915 Production and purification of protein used for 
antibody generation. B726 upstream ORF and B726 down 
stream ORF proteins were expressed in an E. coli recom 
binant expression system (see Example 8). Cells were grown 
overnight in LB Broth with the appropriate antibiotics at 37° 
C. in a shaking incubator. The next morning, 10 ml of the 
overnight culture was added to 500 ml of 2xYT plus 
appropriate antibiotics in a 2L-baffled Erlenmeyer flask. 
When the optical density (at 560 nanometers) of the culture 
reached 0.4–0.6 the cells were induced with IPTG (1 mM). 
Four hours after induction with IPTG the cells were har 
vested by centrifugation. The cells were then washed with 
phosphate buffered saline and centrifuged again. The Super 
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natant was discarded and the cells were either frozen for 
future use or immediately processed. Twenty milliliters of 
lysis buffer was added to the cell pellets and vortexed. To 
break open the E. coli cells, this mixture was then run 
through the French Press at a pressure of 16,000 psi. The 
cells were then centrifuged again and the Supernatant and 
pellet were checked by SDS-PAGE for the partitioning of 
the recombinant protein. For proteins that localized to the 
cell pellet, the pellet was resuspended in 10 mM Tris pH 8.0, 
1% CHAPS and the inclusion body pellet was washed and 
centrifuged again. This procedure was repeated twice more. 
The washed inclusion body pellet was solubilized with 
either 8 Murea or 6 M guanidine HC1 containing 10 mM 
Tris pH 8.0 plus 10 mM imidazole. 

0916) The solubilized protein was added to 5 ml of 
nickel-chelate resin (Qiagen, Valencia, Calif.) and incubated 
for 45 min to 1 hour at room temperature with continuous 
agitation. After incubation, the resin and protein mixture 
were poured through a disposable column and the flow 
through was collected. The column was then washed with 
10-20 column volumes of the solubilization buffer. The 
antigen was then eluted from the column using 8Murea, 10 
mM Tris pH 8.0 and 300 mM imidazole and collected in 3 
ml fractions. A SDS-PAGE gel was run to determine which 
fractions to pool for further purification. As a final purifi 
cation step, a strong anion exchange resin Such as Hi-Prep 
Q (Biorad) was equilibrated with the appropriate buffer and 
the pooled fractions from above were loaded onto the 
column. Each antigen was eluted off of the column with an 
increasing salt gradient. Fractions were collected as the 
column was run and another SDS-PAGE gel was run to 
determine which fractions from the column to pool. The 
pooled fractions were dialyzed against 10 mM Tris pH 8.0. 
This material was then submitted to Quality Control for final 
release. The release criteria were purity as determined by 
SDS-PAGE or HPLC, concentration as determined by 
Lowry assay or Amino Acid Analysis, identity as determined 
by amino terminal protein sequence, and endotoxin level as 
determined by the Limulus (LAL) assay. The proteins were 
then Vialed after filtration through a 0.22-micron filter and 
the antigens were frozen until needed for immunization. 

0917 To generate anti-B726P mouse monoclonal anti 
bodies, mice were immunized IP with 50 micrograms of 
recombinant B726P upstream ORF and B726P downstream 
ORF proteins that had been mixed to form an emulsion with 
an equal volume of Complete Freund's Adjuvant (CFA). 
Every three weeks animals were injected IP with 50 micro 
grams of recombinant B726P upstream ORF and B726P 
downstream ORF that had been mixed with an equal volume 
of IFA to form an emulsion. After the fourth injection, 
spleens were isolated and standard hybridoma fusion pro 
cedures were used to generate anti-B726P mouse mono 
clonal antibody hybridomas. Anti-B726P monoclonal anti 
bodies were screened using the ELISA analysis using the 
bacterially expressed recombinant B726P upstream ORF 
and B726P downstream ORF proteins. 

0918. A list of the mouse anti-B726P monoclonal anti 
bodies that were generated, as well as their anti-B726P 
reactivity in an ELISA assay and Western blot are shown in 
Table 2. The hybridomas were then subcloned and the 
subclones further tested for reactivity with B726P upstream 
ORF and B726P downstream ORF proteins. Several mono 
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clonal antibodies showed particularly favorable reactivity: 
220A2-21, 220A19-25, 220A94-29, 220A151-33. 

0919) For Western blot analysis, recombinant B726P 
upstream ORF and B726P downstream ORF protein was 
diluted with SDS-PAGE loading buffer containing beta 
mercaptoethanol, then boiled for 10 minutes prior to loading 
the SDS-PAGE gel. Protein was transferred to nitrocellulose 
and probed with each of the anti-B726P hybridoma super 
natants. Protein A-HRP was used to visualize the anti-B726P 
reactive bands by incubation in ECL substrate. 

TABLE 2 

B726PUP AND B726PDOWN MONOCLONAL 
ANTIBODY REACTIVITY 

Anti 
B726P ELISA Western Blots 

mAbs B726PDown B726PUp L523S B726Pdown B726Pup 

220A2 ------ -- ------ ---- 

220A10 NA NA 
220A14 ------ ------ ------ ------ ---- 

220A19 ---- ---- -- 

22OA43 ------ -- ------ ---- 

22OA86 ------ -- ------ ---- 

220A94 ------ ---- +f- 
220A123 ---- -- 

220A139 +f- -- 
220A140 NA NA 
220A141 NA NA 
220A143 NA NA 
220A151 ---- ---- 

220A176 +f- -- 

EXAMPLE 12 

Identification of Additional Sequences for B726P 

0920 Additional 5' sequence was obtained for B726P 
this sequence was obtained by PCR from 1st strand cDNA 
prepared from three separate mRNA sources (metastatic 
breast tumor, breast tumor, normal testis). Disclosed herein 
are clones that were isolated, each with differences from the 
expected published sequence of NY-BR-1. 

0921. A 1300 bp fragment of B726P otherwise known as 
NY-BR-1 was PCR amplified from 1st strand cDNA and 
cloned into pPDM, a modified pET28 vector as follows: 

0922. The B726PXB coding region (NY-BR-1) was PCR 
amplified with the following primers 

PDM-784 5' cacacaaagaggaagaagaccatc 3' Tim 56° C. 

PDM-814 5" gattcttttgtaggacatgcaatcatc 3' 
Tim 55o C. 

0923. The following PCR conditions were used: 10 ul 
10xHerculase buffer, 1 ul 10 mM dNTPs, 2 ul 10 uM each 
oligo, 83 ul sterile water, 1.5 ul Herculase DNA polymerase 
(Stratagene, La Jolla, Calif.), 50 ng DNA. The thermalcy 
cling conditions were as follows: 
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98 C. 3 minutes 
98° C. 40 seconds, 51° C. 15 seconds, 72° C. 4 minutes, x10 cycles 
98° C. 40 seconds, 51° C. 15 seconds, 72° C. 5 minutes, x10 cycles 
98° C. 40 seconds, 51° C. 15 seconds, 72° C. 6 minutes, x10 cycles 
98° C. 40 seconds, 51° C. 15 seconds, 72° C. 7 minutes, x10 cycles 
72° C. 10 minutes 

0924. The PCR product was ligated into the pPDM vector 
(a modified plT28) that had been digested with Eco72I and 
de-phosphorylated. PCR amplification of this gene proved 
very difficult and required the use of a polymerase lacking 
proofreading capabilities. However, use of Such an enzyme, 
in this case, Herculase from Stratagene (La Jolla, Calif.), led 
to what is likely PCR errors in the resulting clones. The 
cDNA sequence of three of the isolated clones containing 
mutations are disclosed in SEQ ID NO:567-569 with the 
corresponding amino acid sequences disclosed in SEQ ID 
NO:572, 571, and 570, respectively. 
0925) The resulting construct, pPDM B726PXB (clone 
83.686), was then digested with BglII and the insert which 
dropped out from the 5' vector BglII site and the internal 
BglII site at amino acids 390-391 was cloned into the pPDM 
B726P C-ORF (SEQ ID NO:548) that had been digested 
with BglII and was de-phosphorylated. This construct, 
pPDM B726P XC, was then DNA sequenced and showed 
two nucleotide changes, which result in two amino acid 
changes. The cDNA of the full-length clone containing these 
2 mutations is disclosed in SEQ ID NO:566 with the 
corresponding amino acid sequence in SEQID NO:573. The 
full-length expected, published NY-BR-1 is disclosed in 
SEQ ID NO:564 (cDNA): amino acid SEQ ID NO:565. 

EXAMPLE 13 

Isolation of Additional 3' Sequence and Real-Time 
PCR Analysis of B726P Homolog NY-BR1.1 

0926. A sequence homolog to the breast candidate 
B726P, called NY-BR-1.1, was identified and published in 
Cancer Research 61 (5):2055-2061; Mar. 1, 2001. The NY 
BR-1.1 gene, thought to be located on chomosome 9 based 
on 100% sequence identity to genomic sequence from 
chromosome 9, was shown to be expressed as mRNA in 
breast tumors as well as in normal brain. However, the 
published sequence was lacking 3' sequence. Published 
incomplete sequence for NY-BR-1.1 is represented by Gen 
Bank accession number AF269088. A recent BlastN search 
of the GenBank High Throughput Genomic Sequence data 
base using Ny-Br-1.1 as a query sequence showed a 100% 
match to the working draft sequence of chromosome 9 
(GenBank accession number AL3593.12), yielding further 3 
DNA sequence for Ny-Br-1.1. The compilation of the Ny 
Br-1.1 sequence with the additional 3' sequence from chro 
mosome 9 yielded a 3720 bp ORF sequence (SEQ ID 
NO:576) which encodes a 1240 amino acid protein sequence 
(SEQ ID NO:577). 
0927 Real time PCR primers were designed to a unique 
region of NY-BR-1.1 to distinguish its mRNA expression 
profile from B726P. This experiment represents relative 
values, as it was done without template. The first-strand 
cDNA used in the quantitative real-time PCR was synthe 
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sized from 20 ug of total RNA that was treated with DNase 
I (Amplification Grade, Gibco BRL Life Technology, Gaith 
ersburg, Md.), using Superscript Reverse Transcriptase (RT) 
(Gibco BRL Life Technology, Gaithersburg, Md.). Real 
time PCR was performed with a GeneAmpTM 5700 sequence 
detection system (PE Biosystems, Foster City, Calif.). The 
5700 system uses SYBRTM green, a fluorescent dye that only 
intercalates into double stranded DNA, and a set of gene 
specific forward and reverse primers. The increase in fluo 
rescence was monitored during the whole amplification 
process. The optimal concentration of primers was deter 
mined using a checkerboard approach and a pool of cDNAS 
from tumors was used in this process. The PCR reaction was 
performed in 25 ul volumes that included 2.5 ul of SYBR 
green buffer, 2 ul of cDNA template and 2.5 ul each of the 
forward and reverse primers for the gene of interest. The 
cDNAs used for quantitative real time PCR reactions were 
diluted 1:10 for each gene of interest and 1:100 for the 
B-actin control. Levels of mRNA were expressed relative to 
ureter where NY-BR-1.1 expression was not observed when 
compared to the B-actin control. 

0928 The real time PCR results show that mRNA expres 
sion for NY-BR-1.1 is present in breast tumors as well as in 
normal adrenal gland, brain, retina and testis. 

EXAMPLE 1.4 

Characterization of B726P Monoclonal and Purified 
Polyclonal Antibody Epitopes 

0929 Mouse monoclonal antibodies and rabbit poly 
clonal sera were raised against E. coli derived B726P 
recombinant protein and tested by ELISA as described in 
further detail below, for antibody epitope recognition against 
overlapping 20 mer peptides that correspond to the amino 
acid sequence of the downstream ORF of B726P (B726P 
dORF, set forth in SEQ ID NO:176, encoded by SEQ ID 
NO:175). Numerous peptides were recognized by the mono 
clonal and polyclonal antibodies. The corresponding amino 
acid sequences of these peptide antibody epitopes are sum 
marized in Table 3 and are set forth in SEQID NO:578-593. 

0930 ELISA ANALYSIS: B726P recombinant protein 
and peptides were coated onto 96 well ELISA plate: 50 
ul/well at 2 ug/ml for 20 hrs at 4C. Plates were then washed 
5 times with PBS+0.1% Tween 20 and blocked with PBS+ 
1% BSA for 2 hr. Affinity purified B726P polyclonal anti 
bodies were then added to the wells at 1 ug/ml and B726P 
monoclonal Supernatants were added neat (220A43 and 
220A86 were diluted 1/60 and 1/20 respectively). Plates 
were incubated at room temperature for 30 minutes and then 
washed again as above, followed by the addition of 50 
ul/well donkey anti-mouse-Ig-HRP antibody for 30 minutes 
at room temperature. Plates were washed, then developed by 
the addition of 100 u1/well of TMB Substrate. The reaction 
was incubated 15 minutes in the dark at room temperature 
and then stopped by the addition of 100 ul/well of 1N 
H2SO4. Plates were read at OD450 in an automated plate 
reader. Peptides with OD450 readings three times back 
ground or above were considered to be positively recognized 
by the corresponding antibody. 
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Peptides recognized by B726P Antibodies 

B726P Monoclonal Supernatant B726P Purified Polyclonal 

220A2.1 220A19.1 220A94.1 220A151.1 220A43 220A86 (1 lug/ml) 

B726P 289 308 225-244, 73-252 145–164, 232–252 145-164, 1–20, 9–28, 17-36, 24 44, 
peptides 232-252 153-172 153–172 97-116, 105-124, 113–132, 
(amino acids) 121-140, 129-148, 137–156 

EXAMPLE 1.5 with detection of antibodies to other antigens (e.g. Her-2/ 

Analysis of Autoantibodies to B726P In Breast 
Cancer Sera and Epitope Mapping of the Antigenic 

Sites 

0931 Specific B726P peptide epitopes were identified 
that react with autoantibodies in the serum of breast cancer 
patients. Thirty-three overlapping peptides were synthesized 
spanning the entire B726P protein. These 33 peptides were 
tested in ELISAs to evaluate which epitopes reacted with 
breast cancer sera. Reactive epitopes were identified 
throughout the molecule and a total of 16/74 sera samples 
from breast cancer patients had reactivity with one or more 
peptides. 

0932. Thirty-one overlapping synthetic peptides span 
ning the entire B726P downstream ORF sequence (amino 
acid sequence set forth in SEQ ID NO:176) were synthe 
sized and 30 of these were tested in ELISA with sera from 
breast cancer patients as well as control Sera. The amino acid 
sequences of the 31 overlapping peptides of the B726P 
downstream ORF are set forth in SEQ ID NO:594-624. 
Three additional peptides of B726P, set forth in SEQ ID 
NO:625-627 were also tested. Several peptides thoughout 
the molecule showed reactivity, in particular peptide #2735 
(amino acids 31-50; SEQ ID NO:597), peptide #2747 
(amino acids 151-170: SEQ ID NO:609), peptide #2750 
(amino acids 181-200; SEQ ID NO:612), peptide #2753 
(amino acids 211-230; SEQID NO:615), and peptide #2766 
(amino acids 231-250; SEQ ID NO:617). A total of 16/74 
breast cancer Sera were reactive with at least one peptide. 
0933 B726P antibody epitopes were also mapped using 
rabbit antisera generated against the B726P downstream 
ORF (SEQ ID NO:176). The epitopes identified using the 
rabbit antisera were as follows: peptide #2732 (amino acids 
1-20; SEQID NO:594), peptide # 2733 (amino acids 11-30; 
SEQ ID NO:595), peptide #2742 (amino acids 101-120: 
SEQ ID NO:604), peptide #2743 (amino acids 111-130; 
SEQ ID NO:605), peptide #2744 (amino acids 121-140; 
SEQ ID NO:606), peptide #2745 (amino acids 130-151: 
SEQ ID NO:607), peptide #2751 (amino acids 191-210; 
SEQ ID NO:613), and peptide #2753 (amino acid 211-230; 
SEQ ID NO:615). Some low level reactivity was observed 
for peptide #2772 (amino acids 291-310: SEQ ID NO:623) 
and peptide #2773 (amino acids 298–317; SEQID NO:624). 

0934) The above results confirm that B726P can be used 
alone or in combination wtih other breast tumor antigens as 
a vaccine target. Additionally, these results show that detec 
tion of antibodies to B726P can be used as a diagnostic 
indicator of breast cancer either alone or in combination 

Neu or other antigens known to be expressed in breast 
cancer tissue). 

EXAMPLE 16 

Immunohistochemical Analysis of B726P 
Expression. In Metastatic Breast Cancer 

0935 Affinity purified polyclonal antibodies anti 
B726Pdown (generated against the B726P downstream 
ORF) were used to assess B726P protein expression in 
metastatic breast cancer samples. 
0936. In order to determine which tissues express the 
breast cancer antigen protein B726P immunohistochemistry 
(IHC) analysis was performed on a diverse range of tissue 
sections. Tissue samples were fixed in formalin solution for 
12-24 hrs and embedded in paraffin before being sliced into 
8 micron sections. Steam heat induced epitope retrieval 
(SHIER) in 0.1 M sodium citrate buffer (pH 6.0) was used 
for optimal staining conditions. Sections were incubated 
with 10% serum/PBS for 5 minutes. Primary antibody 
(rabbit affinity purified anti-B726Pdown) was added to each 
section for 25 minutes followed by 25 minute incubation 
with anti-rabbit biotinylated antibody. Endogenous peroxi 
dase activity was blocked by three 1.5 minute incubations 
with hydrogen peroxidase. The avidin biotin complex/horse 
radish peroxidase (ABC/HRP) system was used along with 
DAB chromogen to visualize antigen expression. Slides 
were counterstainied with hematoxylin to visualize cell 
nuclei. 

0937 Anti-B726Pdown immunoreactivity was observed 
in 7 of 10 metastatic breast cancer samples analyzed but not 
observed in various normal tissues including normal breast. 
Thus, these data confirm earlier microarray analysis (see 
Example 1) showing that B726P is overexpressed in breast 
tumor tissue as compared to normal tissue. Therefore, this 
antigen may be used in diagnostic and immunotherapeutic 
applications for breast cancer. 

EXAMPLE 17 

Analysis of B726P Expression Using 
Immunoprecipitation and Western Blot Analysis 

0938 Affinity purified polyclonal antibodies generated 
against the B726P downstream ORF protein set forth in SEQ 
ID NO:176 (anti-B726Pdown) were used to assess the 
protein expression of the combined ORF of B726P in breast 
cancer cell lines as compared to normal cells as described 
below. Since the combined ORF includes both the upstream 
and downstream ORFs, the antibodies generated against the 
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downstream ORF crossreact with the combined ORF 
polypeptide as set forth in SEQ ID NO:475. 
0939 Cells were lysed in 1% Triton lysis buffer on ice for 
10 minutes. Lysates were centrifuge at 15000 rpm and 
supernatant was saved for immunoprecipitation (IP)/West 
ern analysis. 2 ug of anti-B726down polyclonal antibody 
was added to the Supernatant and rocked overnight at 4°C. 
20 ul of protein G bead slurry was added and incubated for 
1 hour. Beads were then washed 3 times with 1 ml of lysis 
buffer. LDS sample buffer and B-mercaptoethanol were 
added and the samples were heated for 5 min at 95° C. 
Samples were size fractionated by gel electrophoresis, trans 
ferred to nitrocellulose and Western blotted with the mouse 
anti-B726down monoclonal antibody A2.1. 
0940 S methionine labeling/IP analysis was carried out 
as follows: Cells were grown in 10% Fetal Bovine Serum 
(FBS) media to desired density. Cells were then starved with 
DMEM lacking methionine containing 0.1% FBS mediafor 
10-15 minutes. FBS was added to a final concentration of 
10% along with S-Methionine trarislabel (300 uCi -1 
mCi). After incubating for 3-4 hours the cells were har 
vested, washed, and lysed. B726P was immunoprecipitated 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS 627 

<210> SEQ ID NO 1 
&2 11s LENGTH 281 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 1 
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as described above and samples were size fractionated by 
gel electrophoresis before being exposed to autoradiography 
film. 

0941 The results from the above described experiments 
showed that the full length 148 kDa form (also called 
NYBR1), the 110 kDa combined ORF form, and the 35 kDa 
downstream ORF form are all expressed in breast tumor cell 
lines HTB21 and BT474 but not in the SKBR3 normal breast 
cell line. Therefore, these results confirm that these forms of 
the B726P protein are expressed in breast tumor cell lines 
and not in normal cells. 

0942 U.S. patents, U.S. patent application publications, 
U.S. patent applications, foreign patents, foreign patent 
applications and non-patent publications referred to in this 
specification and/or listed in the Application Data Sheet, are 
incorporated herein by reference in their entirety. 
0943 From the foregoing it will be appreciated that, 
although specific embodiments of the invention have been 
described herein for purposes of illustration, various modi 
fications may be made without deviating from the spirit and 
Scope of the invention. Accordingly, the invention is not 
limited except as by the appended claims. 

caatgacagt caatctotat cq acagoctg ctitcatattt agctattgtt cqtattgcct 60 

totgtcc tag galacagt cat atctoaagtt caaatgccac aacctgaga a goggtgggct 120 

aagatagg to ctact.gcaaa coaccccitcc at attitcc.gt acgcaattac aattcagttt 18O 

citgttgacatc. tctttacacc actdgaggaa aaatgagata ttctotgatt tattotacta 240 

talacacticta catagagcta togtgagtgc talaccacatc g 281 

<210> SEQ ID NO 2 
&2 11s LENGTH 300 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 2 

gaggtoctog gota accitaa to gtttatta ttggtggaga gaaagatctg. galaatacttg 60 

aggittattac atactagatt agcttctaat gtgaaccatt tttcttittaa cagtgataaa 120 

ttattatttc cqaagttaac tattoccittg gtcgtgatac acactcgatt aacaaacata 18O 

ctgttgtatt tttitccagtt ttgtttggct atgccaccac agtcatcccc agggtotata 240 

catactatot citcaact gta ttatttgcca tttittgg cat tagaatgctt cqggaaggct 3OO 

<210> SEQ ID NO 3 
&2 11s LENGTH 3O2 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 
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-continued 

<400 SEQUENCE: 3 

ggcc gaggta attggittaag totaaagaga ttattattoc ttgatgtttg citttgtattg 60 

gctacaaatg togcagaggta atacatatgt gatgtc.gatg totctgtc.tt tttittttgtc. 120 

tittaaaaaat aattgg cago aactotattt gaataaaatg atttcttagt atgattgtac 18O 

agtaatgaat gaaagtggaa catgtttctt tittgaaaggg agaga attga ccatttattg 240 

ttgttgatgtt taagttataa cittatcgagc acttittagta gtgataactg tttittaaact 3OO 

tg 3O2 

<210> SEQ ID NO 4 
&2 11s LENGTH 2.93 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 4 

tgtaccaatc ctittgg caca agaatatgta agaactatag ttgtttittat tiggittitttgt 60 

tott gagatt gttittcattctgtttittgac totatoticitt taggaggct g aggatgg cat 120 

tattgctitat gatgacitgtg gggtogaaact gactattgct tittcaa.gc.ca aggatgtgga 18O 

aggatctact tcticcitcaaa tacgagataa gqcaagataa ttctgct cat to gagagagg 240 

gttaag agitt gtcatcittaa totataaatcc tdcaggatgg gttcttcaaa titt 293 

<210 SEQ ID NO 5 
&2 11s LENGTH 2.75 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 5 

c gaggtttgg aatcagacitt citgttgtc.cag taaaaaacto citgcactgaa gttcattgttga 60 

cittgagtagt tacagactga titccagtgaa cittgatctaa tittcttittga totaatgaat 120 

gtgttctgctt accittgttcto cittittaattg ataagctcca agtagttgct aattittittga 18O 

caactittaaa tdagtttcat toacttctitt tacttaatgt tittaagtata gitaccaataa 240 

tittcattaac citgttctdaa gtggitttagc tacca 275 

<210> SEQ ID NO 6 
&2 11s LENGTH 301 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 6 

gaggtotggt titcctgggta toccitggact gttgcc.cagt gtaagatctg togcaa.gc.cat 60 

attggatgga agtttacggc caccaaaaaa gacatgtcac citcaaaaatt ttggggctta 120 

acgc gatctg. citctgttgcc cac gatcc.ca gacactdaag atgaaataag to cagacaaa 18O 

gtaatactitt gcttgtaaac agatgtgata gagataaagt tat citaacaa attggittata 240 

ttctaagatc toctittggaa attattgcct citgatacata cotaagtaaa cataacatta 3OO 

a. 301 

<210 SEQ ID NO 7 
&2 11s LENGTH 301 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 
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-continued 

<210 SEQ ID NO 15 
&2 11s LENGTH 259 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 15 

gtottgaaag tatttattgt ttaataattic tittctoccot cago.cccatc cqgcc actot 60 

citctittctgc titttctgatc atcctaaagg citgaatacat cotccitcctg tdtggaggac 120 

acgaag caat actaaaatca atacactcga totaggtottc atcagatacc acgtoactot 18O 

gggtag agtg citaattitt.ca acaaatgtgg tottcttagg gcc.ccacaag gtagt cottt 240 

citcaaggtog citgggccac 259 

<210> SEQ ID NO 16 
&2 11s LENGTH 301 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 16 

c gaggttgtt cacatttitca aataaataat acticcc.cgta agtaataact gcaac caatc 60 

agtgttatto agtgctatgc citccttgtaa tagg gtagitta ttaattattt toagagctitt 120 

citggaaatac totcctaact ggctatottt aggat citttgttatctotga agacaaagaa 18O 

agaactagga Citcttaattt toggggtgctt Cttgactictt agttgggaaa citgaaaatat 240 

titccaaccitt ttacccacgt caatgg cata ttctgg gaat caccaccacc accaccacta 3OO 

c 301 

<210 SEQ ID NO 17 
&2 11s LENGTH 301 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 17 

gcc.cgggCag gtctggggcc tagggtggct Ctttgcaaag Ctgagggg.ca agctaaggaa 60 

gcc agg cagg to agggg.ccc titt.cggccitt citcaa.gc.citc. caccitgagtt citcgtcaatg 120 

ccagtc.tc.cc togg tatgatt goggacatta totagagaaac atctaatago go acatctgg 18O 

gcaccoacac totgcttcag ttgcatccat cotcccacco caaattcaac toct9 acco a 240 

atacaaaaga cittttittaac Caggatttct tcttgcagga aagctgacitt goaaacacgg 3OO 

g 301 

<210> SEQ ID NO 18 
&2 11s LENGTH 301 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 18 

attacaggca C gtgccacca caccitagcta atttittgagc atggggctoa aaggaacto c 60 

totctggggc atgtcagatt toggatttgg ggctgcacac toatact citc taagtggtgg 120 

aggaacttica toccactgaa attcctttgg catttggggt tttgtttittc tittttittcct 18O 

tott catcct cotcctttitt taaaagttcaa cqagagc citt cqctgacitcc accgaagaag 240 

tgcaccactg g g gaccacco agtgc.caggc gcc.cgtocag ggacacacac agt cittcact 3OO 
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g 301 

<210 SEQ ID NO 19 
&2 11s LENGTH 301 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 19 

agaatctotg cactgtcatc aggtacaa.ca aaagatcaaa ccc.ctgtc.cc gatgtta act 60 

ttittaactta aaagaatgcc agaaaaccoa gatcaac act titccagotac gag cogtc.ca 120 

caaaggccac ccaaaggcca gtcagacitcg tdcagat citt attttittaat agtagta acc 18O 

acaatacaca gctctittaaa gotgttcata ttctitcc.ccc attaaac acc td.ccc.cgggc 240 

ggccaagggc gaattctgca gat atccatc acactgg.cgg cc.gctcqagc atgcatctag 3OO 

a. 301 

<210> SEQ ID NO 20 
&2 11s LENGTH 290 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 20 

aggtttittitt tttitttittitt tttittitttitt tttitt.ccctt toaattcatt taatttcaac 60 

aatctgtcaa aaaacago.ca ataaacaaat actgaattac attctgctgg gttttittaaa 120 

ggctctaaac tataaaaaca tottgtgtct cocaccotga ccaccctgct acttittccat 18O 

ataccacagg ccacccataa acacaaagcc agggggtgaa gotgacatgg totatttgga 240 

gccagtaaac aggaggg.cga taagttcct ga taagc actta togacaatat 29 O 

<210> SEQ ID NO 21 
&2 11s LENGTH 301 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 21 

agaaaggtaa citgc.ca.gc.ca ggcttgcatt gtttagc.cag aaattgctgc titggttctag 60 

actcitttalaa aaaaaaaaat acco agggitt totcatcatt titcagaggca gagtgccaaa 120 

tatcaccoaa agctcittgttg totttitttitt accoccittat tittatttitta tittattaatt 18O 

ttttgtgcaa acatcaaatg to actggtgt to acaga agg cittttittgac tag cottaaa 240 

titcc toagtc. aaaagattaa toagattittc agg cagtgtt taatcaggtg citttgtc.ctg 3OO 

t 301 

<210> SEQ ID NO 22 
&2 11s LENGTH 301 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 22 

gacgc.catgc accotc.cggit aaccagoagc cqcctgtc.ca tocco caaga cc.ggaaaggc 60 

agcago agcc ccc.gggagcc cagggctgtc. citcgg to cat citggctgcag agg galaattg 120 

atgaccttac acagdaacta gcggc catgc agticcitt cac togacaagttc caggacctitt 18O 

gaagttggag ccagogtc.cg gagctgcago caag.cgagtt to citccittat cotcottagc 240 
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gccaggat.ct g g g cct gttt citt.cccttct gccacattga tiggcc.gactic togggtocco 240 

totag actota gaactgtggc cc.gtttcc.gc cqc totgcct coacctgcat citgcatagac 3OO 

t 301 

<210 SEQ ID NO 27 
&2 11s LENGTH 301 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 27 

aaatcagtica toacatctgt gaaaagagtg citagttataa caaatgagat cacaa atttg 60 

accatttitat tag acaccct citattagtgt taacagacaa agatgaaggit taagttgaaa 120 

tdaaattgaa atcatctitcc citctgtacag attgcaatat citgataatac cctoaactitt 18O 

cittggtgcaa attaattgcc togtacticac agtc.ca.gtgt taa.caggcaa taatggtgtg 240 

attccagagg agaggactag gtggcaggaa aataaatgag attagcagta tittgacittgg 3OO 

a. 301 

<210> SEQ ID NO 28 
&2 11s LENGTH 2.86 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400> SEQUENCE: 28 

tttitttitttg cacaggatgc acttattota titcattctoc cocaccottc ccatatttac 60 

atccittagag gaagagaggg gta aggtgat aaagtaacto aag gaccgca agacgggitat 120 

gtoccittgtt caccaaatgg toaaaggg to aaagatcgga ggagg to agg g g g talacgca 18O 

ggaacaggtg aggg.cgtttc gcc citctdtc cctotcc cct tittcaacct c titaatcactg 240 

gctaactc.gc gaccitcatgg gttaattic git aagcttacac gogttg 286 

<210 SEQ ID NO 29 
&2 11s LENGTH 301 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 29 

gtoatgttct to citctitcct tctttacaca tttgagttgt gccttctgtt cittaaag aga 60 

tttitcctttgttcaaagg at ttattoctac catttcacaa atcc.gaaaat aattgaggaa 120 

acaggttaca to attcca at tittgccttgg gtttgaagag totct catgg togg cacagtic 18O 

citcc agggta gctatottgttgggctoccc tacatcc cag aagcticagag actttgttcaa 240 

aggtgtgcc.g. tccacccatt gcc actdacc citcgaca acc togtotgaca gttccaataaa 3OO 

a. 301 

<210 SEQ ID NO 30 
&2 11s LENGTH 332 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 30 

gag cagaatt gatgccitatg gotccaagtc. aaatact gct aatctoattt attitt.cc to c 60 

caccitagtico totccitctgg aatcacacca ttattgcctd tta acactgg actgtgagta 120 
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ccaggcaatt aatttgcacc aagaaagttg agggit attat cagatattgc aatctgtaca 

gagggaag at gatttcaatt to atttcaac tta accttca totttgttctg. ittaacactaa 

tagagggtgt citaataaaat ggtoaaattt gtgat citcat ttgttataac tag cact citt 

ttcacagatg tdatgactga titt coagcag ac 

<210> SEQ ID NO 31 
<211& LENGTH 141 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 31 

aaaggctato aagtactittg aagga cagga aggaatgaac acacccaggt ggacgtttgg 

tittcatttgc aggggttcag ggagggttgc aggggttcag ggagggctot totcc cacaa 

CCgggggaag ggagagggca C 

<210> SEQ ID NO 32 
<211& LENGTH: 2O1 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 32 

gagctgatct cacago acat 

aatctgtcat citaccttaaa 

catccaccita catalaccaac 

gggtaa acct titt cagg gag 

acagaatgat gctactatot agaccct cac toccittggga 

gag agaaaaa agatggaaca tagg.cccacc tagtttcatc 

atagatgtga ggtocactgc actgatagoc agacit gcctg 

g 

<210 SEQ ID NO 33 
&2 11s LENGTH 181 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 33 

tittcaaaa.ca citcatatgtt gcaaaaaa.ca catagaaaaa taaagtttgg togggggtgct 

gactaaactt caagttcacag acttittatgt gacagattgg agcagggittt gttatgcatg 

tagaga acco aaactaattt attaalacagg atagaaacag gotgtctggg togaaatggitt 

c 

<210> SEQ ID NO 34 
&2 11s LENGTH 151 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 34 

atgtcc toca cagtatagot togg accitctg. g.gc.ct galacc agggtgagca totaaggc.ccc 

catttcto ct caccacgggg togcttgtca gcticcaagaa ccagtctggc cccactgaga 

acttitt cagt cqagggcc to atgaatcttg g 

<210 SEQ ID NO 35 
&2 11s LENGTH 291 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 35 

18O 

240 

332 

60 

120 

141 

60 

120 

18O 

201 

60 

120 

18O 

181 

60 

120 

151 
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totttagggc aaaatcatgt ttctgtgtac ctago: aatgt gttcc cattt tattaagaaa 60 

agctittaa.ca cqtgtaatct gcagticcitta acagtgg.cgit aattgtacgt acctgttgtg 120 

tittcagtttgtttittcacct ataatgaatt gtaaaaacaa acatacttgt ggggtotgat 18O 

agcaaacata gaaatgatgt atattgttitt ttgttatcta tittatttitca toaatacagt 240 

attittgatgt attgcaaaaa tagataataa tittatataac aggttittctg. it 291 

<210 SEQ ID NO 36 
<211& LENGTH: 2O1 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 36 

citgatacaat tataataacg gttcc ctdaa ccttittagag togcaattaag aacaaaaact 60 

aaattttgtt tacatgaata toggaataaat acaataatca aaatatgact citc.cctaaaa 120 

gtgaaacaca caa.gc.caatc cqgaactgct gtgcgaaaga taaaatc gag aaaggcaagg 18O 

tittcggtagg aggacgcgat g 201 

<210 SEQ ID NO 37 
<211& LENGTH 121 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400> SEQUENCE: 37 

catcacactg gcggcc.gcto gag catgcat citagagggcc caattic.gc.cc tataatgagt 60 

cg tattacaa ttcactggcc gtcgttttac aacgtc.gtga citgggaaaac cotgg.cgitta 120 

c 121 

<210 SEQ ID NO 38 
&2 11s LENGTH 200 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 38 

aaacatgitat tactictatat coccaagttcc tagag catga cct gcattt goagatgttg 60 

tacago: aatg tatttatcca gacatacata tatgatattt agaga cacag to attcttitt 120 

gata acacca cacatagaac attataatta cacacaaatt tatggtaaaa gaattaatat 18O 

gctgtctggit gctgctgtta 200 

<210 SEQ ID NO 39 
&2 11s LENGTH 760 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 39 

gc gtggtogt cqgcc.gaggit cotgggctag accitaatggit ttatt attgg toggagagaaa 60 

gatctggaaa tacttgaggit tattacatac tagattagct tctaatgtga accatttittc 120 

ttittaacagt gatcaaatta ttattitcgaa gttaatcgtt cocttggtgg citgcatacac 18O 

atc.gcattaa caaacatact gttgtattitt titcccagttt tatttggcta taccaccaca 240 

gtoatcccca g g g totatac atactatgtt toaactgtat tatttgccat ttittggcatt 3OO 

agaatgct to gggaaggctt aaagatgagc cct gatgagg gtcaagagga actggaagaa 360 
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<400 SEQUENCE: 46 

cc.cggg cagg totgttgtaac atgccaaggc tittgcactitt citgcagagca gttttittatt 60 

titccittatca ggtacaggitt ttggitttittc ttgactatot citgatgaatt tttcatgagt 120 

citgtatatgc agaatcttitt Coctaaatac toctitcgtoc catgtctgaa gocgtaaaat 18O 

aaagttcattc atcattttitt citttgtacat gtttatttgttctttittcaa ttacaccaag 240 

cattacitagt cagaaggaag cacttgctac citcttgctot to citctgcct citggtttgga 3OO 

to attittgat gacattgc.cc acattactica toaaggatga caagattgca citgtgcaatg 360 

tdaattgcct t 371 

<210> SEQ ID NO 47 
<211& LENGTH 261 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 47 

gccctgttitt tatacacttic acatttgcag aaatataatg atgcc citcat tatcagtgag 60 

catgcacgaa togaaagatgc tict ggattac ttgaaag act tcttcagdala totcc gagca 120 

gcaggatt.cg atgagattga gcaagatctt acticagagat ttgaagaaaa gotgcaggaa 18O 

citagaaagtg titt.ccaggga toccagoa at gagaatccta aacttgaaga cct citgcttic 240 

atcttacaag aagagtacca c 261 

<210> SEQ ID NO 48 
&2 11s LENGTH 701 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 48 

c gag cq gocc ccgggcaggit coaattagta caagttct cat gatataatca citgcc to cat 60 

acatatgcac agatccagtt agtgagtttgtcaag cittaa totaattggit taagttct caa 120 

agagattatt attcttgatg tittgctttgt attggctaac aaatgtgcag aggtaataca 18O 

tatgtgatgt cogatgtcto tdtcttttitt tttgttctitta aaaaataatt g g cagdaact 240 

gtatttgaat aaaatgattt cittagtatga ttgtaccgta atgaatgaaa gtggalacatg 3OO 

tittctttittgaaagggagag aattgaccat ttatt attgt gatgtttaag titata actta 360 

ttgag cactt ttagtagtga taactgttitt taaacttgcc taatacctitt cittggg tatt 420 

gtttgtaatg tdacttattt aaccoccittt tttgtttgtt taagttgctg. citttaggitta 480 

acag cqtgtt ttagaagatt taaattittitt toctdtctg.c acaattagtt attcagagca 540 

agagggcc to attittataga agc.cccttga aaa gaggtoc agatgagagc agagatacag 600 

tgagaaatta totgatctgt gtgttgttggg aagagaattt to aatatgta actacggagc 660 

tgtagt gcca ttagaaacto tdaattitcca aataaatttg a 701 

<210 SEQ ID NO 49 
&2 11s LENGTH 270 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 49 

agcggcc.gcc cqggcagg to tdatattagt agctttgcaa ccctdataga gtaaataaat 60 
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tittato gg.cg ggtgccaaat actgctgtga atctatttgt atagitaticca togaatgaatt 120 

tatggaaata gatatttgttg cagct caatt tatgcagaga ttaaatgaca totataatact 18O 

ggatgaaaac ttgcatagaa ttctgattaa atagtggg to tottt cacat gtgcagtttg 240 

aagtatttaa attaaccact cotttcacag 27 O 

<210 SEQ ID NO 50 
&2 11s LENGTH 271 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 50 

atgcatttat coatatgaac ttgattatto tdaattact g actataaaaa goctattgtg 60 

aaagatatoa cactittgaaa cagdaaatga attittcaatt ttacatttaa ttataag acc 120 

acaataaaaa gttgaacatg cqcatatota to cattt cac agaagattag taaaact gat 18O 

ggcaacttica gaattattitc atgaagggta caaac agtct ttaccacaat titt.cc catgg 240 

tottatccitt caaaataaaa titccacacac it 271 

<210 SEQ ID NO 51 
<211& LENGTH 241 
&212> TYPE DNA 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 51 

tggtogcggc cqaggtgttga ggagatgaac tttgttgttaa togggggg cac tittaaatcga 60 

aatggctitat coccaccgcc atgtaagtta ccatgcctgt citcctcc citc ctacacattt 120 

ccagotcc to citgcagttat toctacagaa gotgc cattt accagocctic totgattittg 18O 

aatccacgag cactgcaggc cct coacago gttacitacco agcaggcact cagotcittca 240 

t 241 

<210> SEQ ID NO 52 
&2 11s LENGTH 271 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 52 

to caag actt aaaact tagg aaa.caccitat gatgccactt taactggaag taatggagac 60 

atctgatt.cc aaattcacat tittaaatgcc tatttgcaat cagoaaagag coagg tatgc 120 

tgcatgctgc titgctgtaag titacgatttg gcttcactag citcaaattitt ttcactccac 18O 

caaaagataa gocacaggcc cqtttgtc.ca atcaagtttg citgaaaatac to cagcc toga 240 

gtgtag acaa actitcc ccto aatttgctag a 271 

<210 SEQ ID NO 53 
&2 11s LENGTH 493 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 53 

ttagcgtggit cqcggtocga ggtotggcct gactagotca citctgaagag totctitt cac 60 

atggattaac caaaaaatgc attactgcct ttggcacact gtc.ttgaata ttctttctga 120 

caatgagaaa atatgattta atggagtcgt to aataacct cacaatctog citgttcc gag 18O 
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45 

Phe Arg Pro Leu Pro Pro Ile Pro Phe Pro Arg Phe Pro Trp Phe Arg 
50 55 60 

Arg Asin Phe Pro Ile Pro Ile Pro Ser Ala Pro Thr Thr Pro Leu Pro 
65 70 

Ser Glu Lys 

<400 

acaaagattg gtagcttitta 

SEQ ID NO 63 
LENGTH 683 
TYPE DNA 

ORGANISM: Homo sapien 

SEQUENCE: 63 

75 

tatttittitta aaaatgctat 

accacaacaa tattocaa at tataggttga gagaatgtga 

ccaactaaaa aaaatattga aaccacttitt gattgaagca 

aaaaac agtg tdaaatcaca citttggtotg taalacatatt 

atgtatacat aaacttattt aaaatgtcat ttaagtgaac 

aaagwggtag caaatgaaaa ttaaag catt tattittggta 

gaaactgaat to catccagt agaag catct cottttgggit 

cagatagdaa catccactaa tocag cacca attccttcac 

gtgc gatgaa tattaattgttgaattcatt to agggctitc 

gottcaatgg gaa gaggtoc togaac attca gcticcattga 

cago atgcat ttctgcattt tagcc gaagt gagcc actoga 

tittgaacgca totttgtaaa tdt 

<400 

citgttcattt gtcc.gc.cago 

SEQ ID NO 64 
LENGTH 749 
TYPE DNA 

ORGANISM: Homo sapiens 
FEATURE: 
NAME/KEY: misc feature 
LOCATION 534 
OTHER INFORMATION n = 

SEQUENCE: 64 

A T C or G 

to citggactg gatgtgtgaa 

cctdcqtgta aatgttittat gtgttc.gcct actgatccca 

tatttgtcat ttgtatttat tatctotgtg tttitccc.cct 

gtgttcattt gaacco attt actgatctot gttgtatatt 

ttct cotcag aagtcgggta gatago attt citatcc.catc 

gcaa.cagtat ttattgctica gggtottctg. cittaaaacto 

aag cattgat tdagacattt gcacaatcta aaatgtaagc 

caccctctac ttgggctitta tactgcatac aaatttactic 

ggatgtggat citccaaataa agatttagtg tittattittga 

gatctgaaca cotctoctitt gtatcaataa atagocctgt 

aagtatagta aaatgctgac atctaaaact aaataaatag 

actaagagaa 

citatgaagaa 

aaatgaataa 

tagctittgct 

cattcca agg 

gttcttcaat 

aatctgaa.ca 

aaagttcctitc 

cittggtocaa 

atgtgaaata 

acaaaactict 

agg catcaca 

titcgttgctt 

aaggcataaa 

titt catgcca 

cctcacgitta 

aggalaggtoc 

aaagtaagtic 

atgagcc titc 

gctctgcatc 

tattotgaag 

aaaacaccag 

aaaacaaaag 

agtattotaa 

tgctagattit 

titt cattcag 

cataataaaa. 

aatgatroga 

agtrc calacc 

Cacagaagaa 

atalaattata 

ccaacgctda 

tagag cacta 

titt coattitt 

citattgtaaa 

atggitttact 

citgctttgtt 

ttggaag cat 

acattcctg.c 

attaaaaata 

citttgaggaa 

ttancaagat 

tgagaggacC 

gcc agaacta 

60 

120 

18O 

240 

360 

420 

480 

540 

600 

660 

683 

60 

120 

18O 

240 

360 

420 

480 

540 

600 

660 
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attcaagcct aaaaggaaga taggattittcaagatatatt to caactitct tta acatggc 120 

accatggatgaactgtttct cago actotg citgcttcact toggaattaag gatgaattgg 18O 

gaggagacag tatgacatag gtggg taggit togggtggtga ggggalaccag ttctaatagt 240 

cctdaactcc acticcagotg titcctgttcc acacggtoca citgagctggc ccagtcc citt 3OO 

to acto agtg tdtcaccalaa gocagottca aggct caatg gcaa.gaga.cc accitatalacc 360 

tottcaccitt citgctgccitc tittctgctgc cactgactgc catggccatc tactatagoc 420 

gcattgtc.ct cagtgttgtcc aggcc.ccaga caaggaaggg gag coatggit gagacitccala 480 

titcc.caggcc ttaatccitta accotag acc tattgccitct agcatcattt atttatctac 540 

citacctaata gctatotacic agt cattaaa ccatggtgag attctaacca totctagoac 600 

citgatgctag agataattitt gttgaatc.cc ttcaattata aac agct gag ttagctggac 660 

aaggacitagg gaggcaatca gtatt attta ttcttgaaca ccatcaagtic tag acttggit 720 

ggcttcat at ttctatoata atc.cctgggg gtaagaaatc atatagoccc aggttgggaa 78O 

ggggaaaacg gtttgcaa.ca ttcto citcct totaggaggc gag citctgtc. tcactagota 840 

tgcc cctoca totaatticacic citatacticag atcagaagct gagtgtctga attacagtat 9 OO 

attittctaaa titcctagocc citgctggtga atttgcc citc cccc.gctcct ttgacaattg 96.O 

toccc.gtgtt cqtctocqgg ccctgag act gg.ccctgctt atcttgctga cctitcatcct 1020 

cit 1022 

<210 SEQ ID NO 68 
&2 11s LENGTH 449 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 68 

ccagatcc at tittcagtggit citggatttct ttittatttitc titttcaactt gaaagaaact 60 

ggacattagg ccactatotg ttgttact gc cactagtgtt caagtgcctic ttgttitt coc 120 

agagattitcc tdggtotgcc agaggcc.cag acaggct cac toaa.gct citt taactgaaaa 18O 

gcaacaagcc acticcaggac aaggttcaaa atggittacaa cagoctotac citgtc.gc.ccc 240 

agg gagaaag g g g tagtgat acaagttctica tagccagaga tiggttitt.cca citcct totag 3OO 

atattoccaa aaagaggctg agacaggagg ttattittcaa ttittattittg gaattaaata 360 

citttitttccc tittattactg. ittgtag tocc toactitggat atacctotgt tittcacgata 420 

gaaataaggg aggtotagag cittctatto 449 

<210 SEQ ID NO 69 
&2 11s LENGTH 387 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 22, 26, 36, 45, 54, 56, 62 63 73, 92, 98, 105, 155 

174, 194, 302, 312, 358, 375, 378, 381 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 69 

gcc.cittagcg toggtogcgg cnic gangtct ggagcntato tdatnccitat ggtncinc agg 60 

cinnatactg.c tantctdatt tattotcctg. cnaccitantc citctinctctg. gaatcacacc 120 

attattgcct gttaac acto gactgtgagt acciangcaat taatttgcac caanaaagtt 18O 
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gagggit atta toanatattg caatctgtac agagggaaga tigatttcaat ttgatttcaa 240 

citta acct to atctttgtct gttaa.cacta atagagggtg totaataaaa togcaaattit 3OO 

gngatcto at timggtataac tacactcittt ttcacagatg tdatgactga attitcCanca 360 

acct gcc.cgg gcggn.cgntc naagggC 387 

<210 SEQ ID NO 70 
&2 11s LENGTH 836 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 70 

tattocattt acaaaataaa titcagocctg. cactittctitt agatgccttg attitccagaa 60 

tggagcttag tyctactgaa taccctggcc acagagccac citcaggatat tottttctoc 120 

accotagttt atttatttat agatatotgt ttacaaagttctgtag taaat cotgatgctg 18O 

accatctgaa atgtacttitt tttctgaatg citgtttcaat citaaaatago agcttittgag 240 

aaaacaatga tigtaaatticc titatgataaa aggatgatto tatatattot ttaatgatat 3OO 

taaatatgcc gaa.gc.caagc acacagtc.tt totaaagtgt gtgitatgttt gtgttgaatgt 360 

gaatgatact gatcttatat citgttaaaag ttgttittaaa aagctgtggc atcc.cattgt 420 

toatatttgc caagtottct gtaaagatgt citaggacgaa atattittat g togctaatgca 480 

tgtatttgta aaccagattt gtttaccact caaaattaac ttgttittctt catccaaaaa 540 

agtttattitc titccacgtac ttaaattittctgtgttgg gta taatatagot ttctaattitt 600 

tittctttcac aaaggcaggit toaaaattct gttgaaagaa aaatgctttctgaaact gag 660 

gtatalacacc agagcttgct gtttalaagga ttatatgatg tacatcagtt citataaatgt 720 

gctdag cagt ttaa.catgtg aatcc tottt taaagtgcto agatttcaac totgtaagcc 78O 

attgatataa cqctgtaatt aaaaatgttt atatgaaaaa aaaaaaaaaa aaaaaa 836 

<210 SEQ ID NO 71 
&2 11s LENGTH 618 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 71 

gttgcagtga gctcaagtgt toggtgitatc agotcaaaac accatgtgat gccaatcatc 60 

to cacaggag caatttgttt accttitttitt totgatgctt tactaacttic atcttittaga 120 

tittaaatcat tagtag atcc tagaggagcc agtttcagaa aatatagatt citagttcago 18O 

accaccc.gta gttgttgcatt gaaataatta to attatgat tatgtaticag agcttctggit 240 

tittctdatto tittattoatt tattoaacaa ccacgtgaca aac actggaa ttacaggatg 3OO 

aagatgagat aatcc.gctico ttggcagtgt tatactatta tata acctga aaaaacaaac 360 

aggtaattitt cacacaaagt aatagatato atgacacatt taaaataggg cactactgga 420 

acacacagat aggacatcca ggttittgggt caatattgta gacitttittgg toggatgagat 480 

atgcaggttg atroccagaag gacaacaaaa acatatgtca gatagaaggg aggagcaaat 540 

gccaagagct ggagct gagg aagat cactg tdaaatticta totag to tag ttggctggat 600 

gctagagcaa agaggtgg 618 
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&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 77 

ccagtc.citcc acttggcc to atgagagtgg g gagtggcaa goggacgtttc. tcc tocaata 60 

gacacttaga tittctotcitt gtgggaagaa accacctgtc. catccactga citcttctaca 120 

ttgatgtgga aattgctgct gctaccacca cct cotgaag aggct tccct gatgccaatg 18O 

ccago catcc togcatcc to goc citcgagc aggctg.cggit aagtagc gat citcctgcto c 240 

agcc.gtgtct titatgtcaag cago atcttg tactic citggit totgagcctic catctogcat 3OO 

cggagctoac toag 314 

<210 SEQ ID NO 78 
&2 11s LENGTH 548 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 78 

accalagagcc aagtgttaca caggatattt taaaaataaa atgtttittgg aatcc to acc 60 

toccatgcta tottctaaga taactacaaa tattottcaa agatttaact gagttctg.cc 120 

aagg acctico Cagg actcta toc agaatga ttattgtaaa gotttacaaa toccaccittg 18O 

gcc.ctagoga taattaggaa atcacaggca aacct cotct citcggag acc aatgacCagg 240 

ccaatcagtc tocacattgg ttttgttaga tactttgttgg agaaaaacaa aggctcgtga 3OO 

tagtgcagot citgtgcctac agaga.gc.citc ccttittggitt citgaaattgc tigatgtgaca 360 

gag acaaagc tigctatoggt citaaaaccitt caataaagta actaatgaca citcaaggtoc 420 

tggg actotg agacagacgg togtaaaacc cacagotgcg attcacattt coaatttatt 480 

ttgagctott totgaagctd ttgct tccita cct gagaatt cocatttaga gagctgcaca 540 

gcacagtc. 548 

<210 SEQ ID NO 79 
&2 11s LENGTH 646 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 79 

acco cqtcac tatgtgaata aaggcagota gaaaatggac toaattctgc aag cott cat 60 

ggcaa.cagoc cat attaaga cittctagaac aagttaaaaa aaatctt.cca tttccatcca 120 

tgcatcggaa aagggctitta gtatagttta ggatggatgt gtgtataata ataaaatgat 18O 

aagatatgca tagtggggga ataaag.ccitc agagtcc titc cagtatgggg aatccattgt 240 

atcttagaac cq agggattt gtttagattg ttgatctact aattitttittc titcacttata 3OO 

tittgaattitt caatgatagg acttattgga aattggggat a attctgttg togg tattaaa 360 

taatattoat tttittaaaaa citcatcttgg tattgagitta gtgcattgac titccaatgaa 420 

ttgacatalag cccatattitc attittalacca gaaacaaaaa citagaaaatg titacticcicta 480 

aataggcaac aatgtattitt ataag cactg cagagattta gtaaaaaa.ca totatagitta 540 

citttagaaac aacttctgac acttgagggit tacccaatgg totcctitccc attctittata 600 

tgaggtaaat gcaaac Cagg gag coaccga ataaa.cagoc citgagt 646 
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<210 SEQ ID NO 80 
&2 11s LENGTH 276 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 16, 29, 32, 45, 53, 55, 58, 59, 65, 66, 75, 77, 85, 90 

97, 109 112, 163, 170 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 80 

gtotgaatga gctitcnct gc gagatgganc ancatalaccc agaantccaa aancintanng 60 

aacginnaaaa ccc.gntingaa caagnaaacn gcaactnacg gcc.gc.ct gnt gnagggc gag 120 

gacgc.ccacc totcct cotc ccagttcticc totggat.cgc agnocatccan agatgtgacc 18O 

tottccagoc gocaaatcc.g. caccalagg to atggatgtgc acgatggcaa gotgggtgtc 240 

cacccacgaa caggtoctitc gcaccaagaa citgagg 276 

<210> SEQ ID NO 81 
&2 11s LENGTH 647 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 81 

gtoctacctt to atctttitc tittaaaaaaa ataaatgttt acaaaacatt toccitcagat 60 

tittaaaattc atggaagitaa taaacagtaa taaaatatgg atactatogaa aactogacaca 120 

cagaaaaa.ca talaccatalaa atattgttcc aggatacaga tattaattaa gagtgactitc 18O 

gttagoaa.ca cqtaga catt catacatato C ggtggaaga citggitttctg agatgcgatt 240 

gccatccalaa C goaaatgct to atcttgga gtaggrtaat gg.ccc.cagga tottgcagaa 3OO 

gctcitttatgtcaaacttct caagttgatt gacctccagg taatagittitt caaggitttitc 360 

attgacagtt gotiatgttitt taagcttgtt atagg acaga to cagotcaa ccagg gatga 420 

cacattgaaa gaattitccag gtattocact atcago cagt togttgtgag ataaacgcag 480 

atactgcaat gcattaaaac gottgaaata citcatcaggg atgttgctga tottattgtt 540 

gtotaagtag agagittagaa gagagacagg gagaccagaa gocagtctgg citatctgatt 600 

gaagctcaag toaagg tatt cqagtgattt aag acctitta aaag.cag 647 

<210> SEQ ID NO 82 
&2 11s LENGTH 878 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 82 

ccttctittcc ccactcaatt cittcctg.ccc tattattaat taagatatot toagcttgta 60 

gtoaga caca atcagaatya Cagaaaaatc ctdccita agg caaagaaata taalgacaaga 120 

citatgatato aatgaatgtg g gttalagtaa tagattitcca gctaaattgg totaaaaaag 18O 

aatattaagt gtggacagac citatttcaaa gqagcttaat tdatcto act tottt tagtt 240 

citgatcCagg gagatcacco citctaattat ttctgaactt gottaataaa agtttataag 3OO 

atttittatga agcagocact g tatgatatt ttaa.gcaaat atgttattta aaatattgat 360 

cct tcc cittg gaccacct to atgttagttg g g tattataa ataagagata caaccatgaa 420 

tatattatgt ttatacaaaa toaatctgaa cacaattcat aaagatttct cittittatacc 480 
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titccitcactg goccccitcca cct goccata gtcaccaaat tctgttittaa atcaatgacc 540 

taagatcaac aatgaagitat tittataaatg tatttatgct gctag actdt ggg to aaatg 600 

tittccattitt caaattattt agaattctta tdagtttaaa atttgtaaat ttctaaatcc 660 

aatcatgitaa aatgaaactg. ittgcticcatt gagtag tot coccaccitaaa tat caagatg 720 

gctatatgct aaaaag agaa aatatggtca agtictaaaat ggctaattgt Cotatgatgc 78O 

tattatcata gactaatgac atttatcttcaaaacaccaa attgttctitta gaaaaattaa 840 

tgtgattaca ggtagagaac citcggcc.gcg accacgct 878 

<210 SEQ ID NO 83 
&2 11s LENGTH 645 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 83 

acaaac attt tacaaaaaag aac attacca atato agtgg cagta agggc aagctgaaga 60 

ataaatagac tagtttcc g g g caatgtct gtc.citcaaag acatccaaac toc gttcagg 120 

cagotgaaac aggcttctitt Cocagtgaca agcatatgttg gtcagtaata caaacgatgg 18O 

taaatgaggc tactacatag goccagttaa caaactc.citc ttcto citcgg gtaggcc atg 240 

atacaagtgg aactcatcaa ataatttalaa cccaaggcga taacaacgct attitcc.catc 3OO 

taaactcatt taagccttca caatgtc.gca atggattcag titacttgcaa acgatcCCgg 360 

gttgtcatac agatacttgt titttacacat aacgctgtgc catcc ctitcc titcactg.ccc 420 

cagt caggitt toctogttgtt go accgaaag g g gatacatt ttagaaatgc titc.ccitcaag 480 

acagaagtga gaaagaaagg agaccctgag goc aggatct attaa acct g g totgtgc.gc 540 

aaaagg gagg g g gaaggcag gaatttgaaa gqataaacgt citcctittgcg cc gaggaatc 600 

aggaag.cgtg act cacttgg gtctgggacg ataccgaaat coggit 645 

<210> SEQ ID NO 84 
&2 11s LENGTH 301 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 270, 284 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 84 

totgatgtca atcaca actt gaaggatgcc aatgatgtac caatccalatg tdaaatctot 60 

ccitcttatct cotatoctog agaaggatta gaaggittato, togcagataa agaattic cat 120 

gcaccitctaa to atcgatga gaatggagtt catgggctgg togaaaaatgg tatttgaacc 18O 

agataccalag titttgtttgc cacgatagga atagotttta tttittgatag accaactgtg 240 

aacctacaag acgtottgga caactgaagin ttaaatatoc acangggttt attittgcttg 3OO 

g 301 

<210 SEQ ID NO 85 
&2 11s LENGTH 296 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 16, 20, 240 
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<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 85 

agcgtggg to goggcncgan gtagagaacc gactgaaacg tittgagatga agaaagttct 60 

ccitcct gatc acago Catct togcagtggc tigttggitttc ccagt citctic aagaccagga 120 

acgagaaaaa agaagtatica gtgacagoga t gaattagct tcagg gttitt ttgttgttcc c 18O 

ttacccatat coattitc.gcc cactitccacc aattic cattt coaagattitc catggitttan 240 

acgtaattitt cotattocaa tacctgaatc td.cccctaca actcc cctitc ctagog 296 

<210 SEQ ID NO 86 
&2 11s LENGTH 806 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 86 

totacgatgg ccatttgcto attgtc.tttc citctgtgttgt agtgagtgac cct gg cagtg 60 

tittgcctgct cagagtggcc cct cagaa.ca acagggctgg ccttggaaaa accocaaaac 120 

agg actgtgg togacaactict g g to aggtgt gatttgacat gaggg.ccgga gg.cggttgct 18O 

gacggCagga Citggagaggc tigcgtgc.ccg gCactgg cag cqaggct cqt gtgtc.ccc.ca 240 

ggcagatctg. g.gc actitt.co Caacco aggt titatgcc.gto tcc agggaag cotcggtgcc 3OO 

agagtggtgg gCagatctga CcatcCCCaC agaccagaaa Caaggaattt Ctgggattac 360 

ccagtc.cccc ttcaac coag ttgatgtaac caccitcattt tttacaaata cagaatctat 420 

totacticagg citatgggcct c gtcc to act cagittattgc gagtgttgct gtc.cgcatgc 480 

to cqggcc cc acgtggcticc totgctotag atcatggtga citcc.ccc.gcc citgtggttgg 540 

aatc gatgcc acggattgca ggccalaattt cagat.cgtgt titccaaacac cottgctgtg 600 

cc ctittaatg ggattgaaag cacttittacc acatggagaa atatatttitt aatttgttgat 660 

gcttittctac aaggtocact atttctgagt ttaatgttgtt tocaacactt aag gag actic 720 

taatgaaagc tigatgaattt totttitctgt coaaacaagt aaaataaaaa taaaagttcta 78O 

tittagatgtt gaaaaaaaaa aaaaaa 806 

<210 SEQ ID NO 87 
&2 11s LENGTH 620 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 87 

tttittgcatc agatctgaaa tdtctgagag taatagitttctgttgaattt tttitttgttc 60 

atttittctg.c acagtccatt citgtttittat tactatotag gottgaaata tatagitttga 120 

aattatgaca toctitcctct ttgttattitt cotcatgatt gctittggcta ttcaaagttt 18O 

attittagttt catgtaaatt tittgaattgt atttitccatt attgttgaaaa tagtaccact 240 

gcaattittaa taggaagttt attgaatcta tagattacitt toggataatat ggc acttcaa 3OO 

taatattoat gttittcaatt catagacaaa atattittaaa atttatttgt atcttittcta 360 

atttittccitt tttittattgt aaagatttac citccttggitt aatatttitcc tdagaaattit 420 

attatttaag gtatagtcaa taaaattittc titcctctatt ttgtcagata gtttaagtgt 480 

atgaaaccat agatatactt gtatgttaat tittatattitt gctaatttac tdagtgtatt 540 
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tattagttta gag aggttitt aatgtact.gt titatggitttt ttaaatataa gattactitat 600 

tittittaaaaa aaaaaaaaaa. 62O 

<210 SEQ ID NO 88 
&2 11s LENGTH 308 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 9, 189, 194, 206, 238, 296 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 88 

tagctdtgnt cagoaggcc.g. aggttitttitt tttittittgag atggagt citc gcc citgtcac 60 

ccaggctgga gtgcagtggc citgatctorag citcactocaa gotccacctic ctoggattcac 120 

gctattotcc toccitcagoc toccaagtag citggg actac aggcgc.ccgc caccacgc.cc 18O 

agctaattint ttgnatttitt agtacnagat gcggttt cat cqtgttagcc agcatgginct 240 

cgatctocto accitcgtgaa citgc.ccgcct c ggccitcc.ca aag acct gcc cqggcnggcc 3OO 

gctogaaa 3O8 

<210 SEQ ID NO 89 
&2 11s LENGTH 492 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION 4 48 

<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 89 

agcggcc.gcc cqggcagg to tdttalagtaa catacatato accittaataa aaatcaagat 60 

gaaatgttitt agaaactatt ttatcaaaag togctctgat acaaagacitt gtacatgatt 120 

gttcacagoa gcactattaa toccaaaaag tag acaaaac citaaatgtcc attaact gat 18O 

aa.gcaaaatg togtatat co atacaatgga at attatgta gcc cacaa.ca togg catggag 240 

tact acaa.ca to gatgagcc toaaaaacgt tatgctaaat gaaaaaagttc agatatagga 3OO 

alaccacatgt catatgatcc catttatatgaaatago cag aaaaggcaa.g. tcatagaaac 360 

aagatagatc ggaaaatggg ttggaggact acaaatggca ccagg gatct ttgaagttga 420 

tggaaatggit citaaaatcag actgtggntg tdgttgaaca agtctgtaaa tttaccaaaa 480 

tgcgittaata ca 492 

<210 SEQ ID NO 90 
&2 11s LENGTH 390 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 106, 184, 206, 209, 234, 314 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 90 

to gag.cggcc gcc.cgggcag gtacaagctt tttittttittt tttitttittitt ttittctaaca 60 

gttctotgtt ttattgcaat acago: aaagt citggittaata ttaagngata totalacataaa 120 

gtattggtga ggagtcttitt gtgacatttt ttaccatccc accittaaata tittctgtgca 18O 
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aaanaatcca catcattgtt togtancana ggatctotta aaaagttcc c taanacactg 240 

aggg catalaa accaaacaaa ataaaataag gagtgatagg citaaag.cagt atctt.ccc.ct 3OO 

ccatccacat ttgnoaa.gca ttatattota accaaaaaat gat cacacca ggc catgcaa. 360 

aactgtccaa tattaccgag aaaaaaccot 39 O. 

<210 SEQ ID NO 91 
&2 11s LENGTH 192 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 91 

agcgtggtog cqgcc.gaggit citgtcaatta atgctag toc toaggattta aaaaataatc 60 

ttaactcaaa gtccaatgca aaaac attaa gttggtaatt acticttgatc titgaattact 120 

to cqttacga aagtcc titca catttittcaa actaagctac tatatttaag goctocc cgg 18O 

gCggcc.gctC ga. 192 

<210 SEQ ID NO 92 
&2 11s LENGTH 570 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 519, 559 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 92 

agcgtggtog cqgcc.gaggit citgacaacta acaaagaagc aaaaactggc atcttggaca 60 

toctag tatt acacttgcaa goaattagaa cacaaggagg gccaaggaaa aagtttagct 120 

ttgaatcact tccaaatcta citgattittga ggttcc.gcag tagttctaac aaaacttittc 18O 

agacaatgtt aactitt.cg at taagaaagaa aaaaaccoca aac atcttca ggaattic cat 240 

gcc aggttca gtc.tc.ttcca gtgagccc.gc titgctaaaag tocacgtgca coattaatta 3OO 

gctgggctgg cago:accatg taaaaagaag cctatto acc accalaccaca cagacitagac 360 

atgtaaagta ggatcaagta atggatgaca accatggtog toggaatatgg toaatgagag 420 

to agaaaagt acaggcacca gtacaagcag cagataa.cag aattgacggg ccaaaggata 480 

aaaataggct tatttaaata ggatgctaca galacacatnc acttctaatt goaa.gctgct 540 

ttacactggg togcattgna ccatatgcat 570 

<210 SEQ ID NO 93 
<211& LENGTH 446 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 328, 389 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 93 

to gag.cggcc gcc.cgggcag gtcCaggittt ttatttagtt gtgtaatctt go acaagtta 60 

ccita acttitt ttgagtctga atatatttaa totgcaaaat gagaatcat g ataatacgto 120 

ataggottaa ttaggaggat taaatgaaat aatttatagg togtoccatg gttacataca 18O 

agtattagta gttaattctt titcctttgtt tacttittata gtataggttg gatgaaggitt 240 









US 2006/0069054 A1 Mar. 30, 2006 
88 

-continued 

ttggctictag gtgagttgtc. atgttgggtaa gttgaggitta tottgggata aagggtottc 360 

tagg gcacaa aactcactict aggtttatat totatgtagc titatatttitt tactalaggtg 420 

tdaccittata agcatctata aattgactitc tttittcttag titgitatgacc td.ccc.cgggc 480 

ggcc.gctcga. 490 

<210> SEQ ID NO 103 
&2 11s LENGTH 490 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 103 

gag.cggcc.gc ccgggcaggit coaaaccago ttgct cataa gtc attalacc aaatc catta 60 

taggtaattt gttcagttca atgtttacaa ttctitatgga aaaaattagc aac acacaca 120 

tittaaaacgt gtgcatttac ctittgcgtga gtgcttaaaa tacatatttc tatttcaaga 18O 

tgacatttaa aaattattot aatatato ag cagoaaaaat ataatttgca attacaaaaa 240 

actaaactag aatccittaag titattotcat gtttacagtt gtgattctitt aataaatact 3OO 

attatgcago totattgttt aagctttctg gatttggittt aaacacatgc atatatattg 360 

totaattgttgg gaagctttac aagttatatt coatgcactt tittggacaga gttctaa.ca.g 420 

agc.ca.gc.cag to cacaaaac aggcaagaca aaagttgaat taactggggc aaaataggac 480 

tottatgcaa 490 

<210> SEQ ID NO 104 
&2 11s LENGTH 489 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 104 

cgtggtogcg gcc gaggtoc aggctggtct c galactocto accittgttgat citgc.ccgc.ct 60 

cggcct coca aagtgttggg attacaggca tagccactg. c.gc.ccgaccg agttgaacat 120 

ttaatgtcag act aggc.cag agtttcto aa totttittatt citc actt.ccc aaaggagcc.g 18O 

ttggagattt toccctcaat citctdtccitt catgaaattt cataccacaa atatagtatg 240 

ttittatttat gtactgtgac cctittgaagg atcacaaacc aatataatag tittittcttitt 3OO 

taac cogtca aggaccaagt ttittgcc.cct gttggaaatg cataaactgg act gatgaat 360 

tggtatagat ggcttittatc atgaggat.ca gaaaaacttgaaatticcittg gctacgacac 420 

to catattta to accgtata gggag gacct togg tatgggg aagtagaaac acttctacac 480 

tttacagda 489 

<210 SEQ ID NO 105 
&2 11s LENGTH 479 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 142, 453 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 105 

gc gtggtogc gg.ccgagg to tdactggctt cagc.cccaga agttgagct g g cctittagac 60 

aaaataattig caccitcccitc toctoctitat tcc ctitcc.gt ttittcatttg agtgttgaaca 120 
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gttagataaa atctgtggct gnctottcca ccttgcticta gtttc cattg citgtgag cag 18O 

gcc.citccitat gcc.ccgcatt tagctacaat gctgtgg act cacttgattc tttittctocq 240 

agctttgtct agaaatatgt galaggtgagg ttalagtoctit citctgttgtag atccacttag 3OO 

ccctgtctgc tigtotcgatg gg.cgttgctt cqtctdtcct citctitccatc ctittccattt 360 

gcttctdacc accittctggc titcttittctt aatgcaataa agg cagtttc taacaaagaa 420 

agaatgtggg citttggagtt agacagacct ggnitttaaat totgcttctg got citccala 479 

<210> SEQ ID NO 106 
&2 11s LENGTH 511 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 106 

togcggcc.ga ggtocaaaac gtggatto.ca atgacct gcc ttgagcc.cgc ggttgcc agg 60 

agttgg acct gcagtagtat gggaagctica cqgcc-taaat accgact gcc citctgacco c 120 

accgtocago gattctagaa catttctagt aggaaagaca tag caaggga ttittcat gat 18O 

tgggaaatac toggagacaa gotgaagatt totta agggc tatgcttctg. tcatcttitta 240 

gg tatttaag got acticcitt tagctagota citttgagctg tittaaagtga citatctocct 3OO 

acacagagtt acacaatgag catctotgaa agagaatatt accotggatt to caaagatg 360 

tactictaa.ca ggatgaccag gcaaaaggtg acccggggga ggagtctgtt ataac actog 420 

gacccacatg ttctgaaggc actitcagaac tittgggaaat cattttgtac cqgatcc to a 480 

gaaag cattt atggaaatac acatcctitta g 511 

<210 SEQ ID NO 107 
&2 11s LENGTH 451 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 107 

ggcc.gc.ccgg gcaggtocag aatatoaaat caaaaggtoa caaatgttca cittcc to citc 60 

caccct citta catattggat cittcaattgc aatagggagt gtaagatggg cattttagag 120 

acgtagttgc atcago agaa goaaaccoat cittatacaaa toggttittgg ggataggaaa 18O 

aggctgctaa aaattcacaa gtcaccattc cccagaag.ca atgaatagoc gtagaag acc 240 

aaggaagatc aacaagttto caaagtgcta aagccagaga tittggcc citt coaaaatacc 3OO 

accaggacgc ctdgaccc.gt gggct citc.cg catgtcacca citg actocca ggatgctgct 360 

gcaccitcc ct tcc ttgagac acaacagaga gacagtgaag to accoaaga citgggat cat 420 

cagaggcticc to atgcttgc tacagagaag c 451 

<210 SEQ ID NO 108 
<211& LENGTH 461 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 108 

cc.gc.ccgggc aggtoctogala aac attcaga citaatcaaaa togg tact act gta acttctt 60 

ataatacata atataaaagt ttittgaaaga tatagacaca attalacc cct aaacaacaca 120 

citatctgatt citcaaaag.ca atggctattt aacaagatgt aaaaggacaa talacatato a 18O 
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aagaacttitc acacaccitaa agatagoatt tag cago aag titagt cagac aaaacaaaca 240 

caaatattitt cacatttcct atgtttgttt ttaactttac titcataaag.c cactgataat 3OO 

tgaggtttct ttcaagtata agatttctaa aattaaaaac tatttittgac atatttittat 360 

aaagaaataa aaa.gcaaaac goaatccaac tatttatatg agt coctott citcca acago 420 

tittagatggit tittctgagta citttitttaca cagaatattt t 461 

<210 SEQ ID NO 109 
<211& LENGTH 441 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 109 

ggcc.gc.ccgg gCaggtotga ttatalagaga aagaaatcca gtgacac gag ggCaggCagg 60 

cc.ccgctotg citctgatcga gaaaagctitc ctdatgtcag ggagatggaa citgccaccat 120 

Cagaac Catg gCactttggg togalaggttgtcago gacca agggggc agg aaatggg cag 18O 

tgacta agg g g goaggaaac agg caggcac atggcaaggit totcc cagoc catcagocca 240 

gtgatggcct c gattittgaa gotgcactac totctgaaaa goaca attac togtgactict 3OO 

taacaaactt cagoat acto gggaaggaga citgtcaagta actgaattgg aaagatgaaa 360 

aagaac catc. tctaaaagtt gatgcttgtc. agaagaataa cct cotttgt gcaagtc.ttg 420 

caa.catctitc attcaaccac a 441 

<210> SEQ ID NO 110 
&2 11s LENGTH 451 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 260, 361 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 110 

ggtogcggCC gaggtotggg galaggggtga gaatcCCtgg gCCttgcc.ca gtCctgagct 60 

citgggtgtct gcagggaagc acagtggtga gttagtgtta aagaaag cat coaga gaggit 120 

aagaggggct toggtag cac cotttgcc to tdtcactitcc gcaaaaactt cittgttgagg 18O 

aggaagatga galaggttgac attgactittg gcc ttgttga agagttt cat gacagccaca 240 

cc ct catact ggagctgcan gagatcct ga tagtgaagct togaaatcgct coatgtc.cac 3OO 

acco aggaac ttggcattta cittcaaactt toc toccitca totcc.cggcg tdatgtcaaa 360 

natgacgttt cittgaagtga gaggcgggaa agatcttcaa titt.ccaccala agacacccitt 420 

tittcCaggaa gottgagcaa caagtgtaat g 451 

<210> SEQ ID NO 111 
&2 11s LENGTH 407 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 26, 33, 36, 79 105, 111, 133, 149, 186, 206 220 239, 

245, 259, 336, 375, 383, 393 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 111 

ggcc.gacgtt cqacct gact tctittngagc agntgnc act accogtc.ttg aggaatgcc.g 60 
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anggct tatg gcc.nangggc angcticca at tittcaag cac cacgaaggaa g 531 

<210> SEQ ID NO 124 
<211& LENGTH: 416 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 124 

to gag.cggcc gcc.cgggcag gtcCatctat actittctaga gcagtaaatc. tcatalaattic 60 

acttaccalag cccaggaata atgacttitta aagccittgaa tat caactaa gacaa attat 120 

gcca attctg atttct caca tatacittaga ttacacaaag ataaagctitt agatgtgatc 18O 

attgtttaat gtag actitat citttaaagtt tittaattaaa alactacaga a gqgagtaaac 240 

agcaa.gc.caa atgatttaac caaatgattt aagagtaaaa citcactcaga aag cattata 3OO 

cgtaactaaa tatacatgag catgattata tacatacatgaaactgcaat tittatgg cat 360 

totaagtaac to atttaagt acatttittgg catttaaaca aag atcaaat caagct 416 

<210> SEQ ID NO 125 
&2 11s LENGTH 199 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 112, 160, 195 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 125 

ag.cgtggtog cqgcc.gaggit gctttitttitt tttittitttitt tttitttittitt gctattotaa 60 

aggggaaggc ccctttittat taaacttgta catttitactt toctitctittc anaatgctaa 120 

taaaaaactt ttgtttatac ttaaaaaaac cataaat can acaaacaaaa gaaacgattic 18O 

caa.cat cact tctgngatg 199 

<210> SEQ ID NO 126 
&2 11s LENGTH 490 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 126 

cgtggtogcg gcc gaggtoc agttgctota agtggattgg atatggttgg agtgg cacag 60 

actggatctg ggaaaacatt gtc.ttatttg cittcc tocca ttgtc. cacat caatcatcag 120 

ccattcc tag agagaggcga tigggcctatt totttggtgc tiggcaccaac togggaactg 18O 

gcc.caa.cagg togcago aagt agctgctgaa tattgtagag catgtc.gctt galagtotact 240 

tgitatctacg gtggtgcticc talagg gacca caaatacgtg atttggagag aggtgtggaa 3OO 

atctgtattg caa.caccitgg aag actdatt gacitttittag agtgtggaaa aaccaatctg 360 

agaagaacaa cctaccttgt cottgatgaa goagatagaa togcttgatat gggctittgaa 420 

cc.ccaaataa goaagattgt ggatcaaata agacct gata ggcaaactcit aatgtggagt 480 

gc gacittggc 490 

<210> SEQ ID NO 127 
&2 11s LENGTH 490 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 










































































































































































































































































































































































































