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(57) ABSTRACT 

Compositions and methods for the therapy and diagnosis of 
cancer, particularly ovarian cancer, are disclosed. Illustrative 
compositions comprise one or more ovarian 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 Ovarian cancer. 
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COMPOSITIONS AND METHODS FOR THE 
THERAPY AND DIAGNOSIS OF OVARIAN 

CANCER 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates generally to ovarian 
cancer therapy. The invention is more Specifically related to 
polypeptides comprising at least a portion of an ovarian 
carcinoma protein, and to polynucleotides encoding Such 
polypeptides, as well as antibodies and immune System cells 
that Specifically recognize Such polypeptides. Such polypep 
tides, polynucleotides, antibodies and cells may be used in 
vaccines and pharmaceutical compositions for treatment of 
ovarian cancer. 

0003 2. Description of Related Art 
0004 Ovarian cancer is a significant health problem for 
women in the United States and throughout the world. 
Although advances have been made in detection and therapy 
of this cancer, no vaccine or other universally Successful 
method for prevention or treatment is currently available. 
Management of the disease currently relies on a combination 
of early diagnosis 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 cancer is often 
Selected based on a variety of prognostic parameters, includ 
ing an analysis of specific tumor markers. However, the use 
of established markers often leads to a result that is difficult 
to interpret, and high mortality continues to be observed in 
many cancer patients. 
0005 Immunotherapies have the potential to substan 
tially improve cancer treatment and Survival. Such therapies 
may involve the generation or enhancement of an immune 
response to an ovarian carcinoma antigen. However, to date, 
relatively few ovarian carcinoma antigens are known and the 
generation of an immune response against Such antigens has 
not been shown to be therapeutically beneficial. 
0006 Accordingly, there is a need in the art for improved 
methods for identifying ovarian tumor antigens and for 
using Such antigens in the therapy of ovarian cancer. The 
present invention fulfills these needs and further provides 
other related advantages. 

BRIEF SUMMARY OF THE INVENTION 

0007 Briefly stated, this invention provides composi 
tions and methods for the therapy of cancer, Such as ovarian 
CCC. 

0008. In one aspect, the present invention provides poly 
nucleotide compositions comprising a Sequence Selected 
from the group consisting of: 

0009 (a) sequences provided in SEQ ID NO: 1-185, 
187-199, 203-206, 208, 210-214, 216-246, 250-256, 
262-268, 273-277,283, 285, and 287-288; 

0010 (b) complements of the sequences provided in 
SEQ ID NO: 1-185, 187-199, 203-206, 208, 210 
214, 216-246, 250-256, 262-268,273-277,283, 285, 
and 287-288; 
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0011 (c) sequences consisting of at least 20 con 
tiguous residues of a Sequence provided in SEQ ID 
NO: 1-185, 187-199, 203-206, 208, 210-214, 216 
246, 250-256, 262-268, 273-277, 283, 285, and 
287-288; 

0012 (d) sequences that hybridize to a sequence 
provided in SEQ ID NO: 1-185, 187-199, 203-206, 
208, 210-214, 216-246, 250-256, 262-268, 273-277, 
283, 285, and 287-288, under moderately stringent 
conditions, 

0013 (e) sequences having at least 75% identity to 
a sequence provided in SEQID NO: 1-185, 187-199, 
203-206, 208, 210-214, 216-246, 250-256, 262-268, 
273-277, 283, 285, and 287-288; 

0014 (f) sequences having at least 90% identity to a 
sequence provided in SEQ ID NO: 1-185, 187-199, 
203-206, 208, 210-214, 216-246, 250-256, 262-268, 
273-277, 283, 285, and 287-288; and 

0015 (g) degenerate variants of a sequence pro 
vided in SEQ ID NO: 1-185, 187-199, 203-206, 208, 
210-214, 216-246, 250-256, 262-268,273-277,283, 
285, and 287-288. 

0016. 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 ovarian 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. 
0017. In one aspect, the present invention provides 
polypeptides comprising an immunogenic portion of an 
ovarian carcinoma protein, or a variant thereof that differs in 
one or more Substitutions, deletions, additions and/or inser 
tions such that the ability of the variant to react with ovarian 
carcinoma protein-Specific antisera is not Substantially 
diminished. Within certain embodiments, the ovarian carci 
noma protein comprises a Sequence that is encoded by a 
polynucleotide Sequence Selected from the group consisting 
of SEQ ID NO: 1-185, 187-199, 203-206, 208, 210-214, 
216-246, 250-256, 262-268, 273-277, 283, 285, and 287 
288, and complements of Such polynucleotides. 
0018. The present invention further provides polynucle 
otides that encode a polypeptide as described above or a 
portion thereof, expression vectors comprising Such poly 
nucleotides and host cells transformed or transfected with 
Such expression vectors. 
0019. The present invention further provides polypeptide 
compositions comprising an amino acid Sequence Selected 
from the group consisting of Sequences recited in SEQ ID 
NO:186, 200-202, 207, 209, 215, 247-249, 257-261, 269 
272, 278-282, 284, 286 and 289-293. 
0020. In certain preferred embodiments, the polypeptides 
of the present invention are immunogenic, i.e., they are 
capable of eliciting an immune response, particularly a 
humoral and/or cellular immune response, as further 
described herein. 

0021. The present invention further provides fragments, 
variants and/or derivatives of the disclosed polypeptide 
Sequences, wherein the fragments, variants and/or deriva 
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tives preferably have a level of immunogenic 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 the Ovarian carcinoma protein comprises an 
amino acid Sequence encoded by a polynucleotide that 
comprises a sequence recited in any one of SEQ ID NO: 
1-185, 187-199, 203-206, 208, 210-214, 216-246, 250-256, 
262-268, 273-277,283, 285, and 287-288. 
0022 Within other aspects, the present invention pro 
vides pharmaceutical compositions comprising a polypep 
tide and/or polynucleotide as described above and a physi 
ologically acceptable carrier. 

0023. 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. 
0024. 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. 
0.025. 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. 

0026. 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. 

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, 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). 
0028. 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 ovarian 
cancer, in which case the methods provide treatment for the 
disease, or patient considered at risk for Such a disease may 
be treated prophylactically. 

0029 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 ovarian cancer, in which case the methods 
provide treatment for the disease, or patient considered at 
risk for Such a disease may be treated prophylactically. 

Dec. 18, 2003 

0030 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. 
0031. 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. 

0032 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) an ovarian carcinoma 
polypeptide as described above; (ii) a polynucleotide encod 
ing 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. 
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 an effective 
amount of a T cell population as described above. 
0034. 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. 
0035. Within further aspects, the present invention pro 
vides methods for determining the presence or absence of a 
cancer, preferably an ovarian cancer, in a patient compris 
ing: (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) com 
paring 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 embodi 
ments, the binding agent is an antibody, more preferably a 
monoclonal antibody. 
0036) 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. 
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0037. 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, 
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. 
0.038. 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. 
0039. 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. 
0040. These and other aspects of the present invention 
will become apparent upon reference to the following 
detailed description. All references disclosed herein are 
hereby incorporated by reference in their entirety as if each 
was incorporated individually. 

BRIEF DESCRIPTION OF THE SEQUENCE 
IDENTIFIERS 

0041) SEQ ID NO:1, 2, 5, 9, 10, 13, 16, 19, 23, 27, 28, 
32, 33, 35, 38, 41-50, 52,53,56, 57, 63, 65, 69-72, 75, 78, 
80-82, 84, 86, 89-93, 95, 97-100, 103, 107, 111, 114, 117, 
120, 121, 125, 128, 132-134, 136, 137, 140, 143-146, 
148-151, 156, 158, 160-162, 166-168, 171, 174-183, 185, 
and 193-199 are described in Tables III-VII below. 

0042 SEQ ID NO:200 is the amino acid sequence of a 
polypeptide encoded by the polynucleotide recited in SEQ 
ID NO:182; 

0043 SEQ ID NO:201 is the amino acid sequence of a 
polypeptide encoded by the polynucleotide recited in SEQ 
ID NO:182; 

0044 SEQ ID NO:202 is the amino acid sequence of a 
polypeptide encoded by the polynucleotide recited in SEQ 
ID NO:182. 
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0045 SEQID NO:203 is the determined extended cDNA 
sequence for SEQ ID NO:197. 
0046) SEQID NO:204 is the determined extended cDNA 
sequence for SEQ ID NO:198. 
0047 SEQID NO:205 is the determined extended cDNA 
sequence for SEQ ID NO:199. 
0048 SEQID NO:206 is the determined cDNA sequence 
for the coding region of O568S fused to an N-terminal His 
tag. 

0049 SEQ ID NO:207 is the amino acid sequence of the 
polypeptide encoded by the polynucleotide recited in SEQ 
ID NO:2O6. 

0050 SEQID NO:208 is the determined cDNA sequence 
for the coding region of GPR39 as downloaded from the 
High Throughput Genomics Database. 
0051 SEQ ID NO:209 is the amino acid sequence 
encoded by the cDNA sequence recited in SEQ ID NO:208. 
0.052 SEQ ID NO:210 is the nucleotide sequence of 
O1034C an ovary specific EST clone discovered using 
electronic Subtraction. 

0053 SEQ ID NO:211 is the full length nucleotide 
sequence of O591S. 
0054 SEQ ID NO:212 is the sequence BF345141 which 
shows sequence homology with O1034C/O591S allowing 
for the extension of O591S. 

0.055 SEQ ID NO:213 is the sequence BE336607 which 
shows sequence homology with O1034C/O591S allowing 
for the extension of O591S. 

0056 SEQ ID NO:214 is the consensus nucleotide 
sequence of O1034C/O591S containing 1897 base pairs. 
0057 SEQ ID NO:215 is the predicted translation of the 
open reading frame identified within SEQ ID NO:214 
(nucleotides 260-682). 
0.058 SEQ ID NO:216 is a determined 5' DNA sequence 
of clone number 91226.5. 

0059 SEQ ID NO:217 is a determined 5' DNA sequence 
of clone number 91227.2. 

0060 SEQ ID NO:218 is a determined 5' DNA sequence 
of clone number 91230.2. 

0061 SEQ ID NO:219 is a determined 5' DNA sequence 
of clone number 91231.2. 

0062 SEQ ID NO:220 is a determined 5' DNA sequence 
of clone number 91238.3. 

0063 SEQ ID NO:221 is a determined 5' DNA sequence 
of clone number 91239.6. 

0064 SEQ ID NO:222 is a determined 5' DNA sequence 
of clone number 91240.2. 

0065 SEQ ID NO:223 is a determined 5' DNA sequence 
of clone number 91241.2. 

0.066 SEQ ID NO:224 is a determined 5' DNA sequence 
of clone number 91242.5. 

0067 SEQ ID NO:225 is a determined 5' DNA sequence 
of clone number 91243.6. 
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0068 SEQ ID NO:226 is a determined 5' DNA sequence 
of clone number 91245.2. 

0069 SEQ ID NO:227 is a determined 5' DNA sequence 
of clone number 91246.4. 

0070 SEQ ID NO:228 is a determined 3' DNA sequence 
of clone number 91247.3. 

0071 SEQ ID NO:229 is a determined 5' DNA sequence 
of clone number 91247.4. 

0072 SEQ ID NO:230 is a determined 5' DNA sequence 
of clone number 91249.2. 

0073 SEQ ID NO:231 is a determined 5' DNA sequence 
of clone number 91253.2. 

0074 SEQ ID NO:232 is a determined 5' DNA sequence 
of clone number 91254.2. 

0075 SEQ ID NO:233 is a determined 5' DNA sequence 
of clone number 91259.2. 

0076 SEQ ID NO:234 is a determined 3' DNA sequence 
of clone number 91261.3. 

0077 SEQ ID NO:235 is a determined 5' DNA sequence 
of clone number 91261.4. 

0078 SEQ ID NO:236 is a determined 5' DNA sequence 
of clone number 91262.2. 

0079 SEQ ID NO:237 is a determined 5' DNA sequence 
of clone number 91263.2. 

0080 SEQ ID NO:238 is a determined 5' DNA sequence 
of clone number 91264.2. 

0081 SEQ ID NO:239 is a determined 5' DNA sequence 
of clone number 91268.2. 

0082 SEQ ID NO:240 is a determined 5' DNA sequence 
of clone number 91269.5. 

0083 SEQ ID NO:241 is a determined 5' DNA sequence 
of clone number 91271.5. 

0084 SEQ ID NO:242 is a determined 3' DNA sequence 
of clone number 91273.3. 

0085 SEQ ID NO:243 is a determined 5' DNA sequence 
of clone number 91274.6. 

0.086 SEQID NO:244 is the DNA sequence of GenBank 
Accession Number 18549403, which shares homology to 
SEO ID NO:246. 

0087 SEQID NO:245 is the DNA sequence of GenBank 
Accession Number 10436393 FLJ14035, which shares 
homology to SEQ ID NO:246. 

0088 SEQ ID NO:246, also referred to as 
O646SgenomicContig, is a DNA (contig) sequence 
assembled based on a search of the publicly available 
databases using SEQ ID NO:243 as a query. 

0089 SEQ ID NO:247 is a amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 18549403, SEQ ID NO:244. 

0090 SEQ ID NO:248 is a amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 10436393 FLJ14035, SEQ IDNO:245. 
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0091 SEQ ID NO:249 is a amino acid sequence corre 
sponding to a polypeptide encoded by SEQ ID NO:246, also 
referred to as O646GenomicContig MajorORF. 
0092) SEQID NO:250 is the DNA sequence of GenBank 
Accession Number 3980529, which shares homology to 
SEO ID NO:262. 

0093 SEQID NO:251 is the DNA sequence of GenBank 
Accession Number 13629915, which shares homology to 
SEO ID NO:262. 

0094 SEQID NO:252 is the DNA sequence of GenBank 
Accession Number 9789986, which shares homology to 
SEO ID NO:262. 

0.095 SEQID NO:253 is the DNA sequence of GenBank 
Accession Number 6006516, which shares homology to 
SEO ID NO:262. 

0096 SEQID NO:254 is the DNA sequence of GenBank 
Accession Number 5689424, which shares homology to 
SEO ID NO:262. 

0097 SEQ ID NO:255 is the DNA sequence of GenBank 
Accession Number 15638833, which shares homology to 
SEO ID NO:262. 

0.098 SEQ ID NO:256, also referred to as 
O646SGenomicContig, is a DNA (contig) sequence 
assembled based on a search of the publicly available 
databases using SEQ ID NO:243 as a query. 
0099 SEQ ID NO:257 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 13629915, SEQ IDNO:251. 
0100 SEQ ID NO:258 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 9789986, SEQ IDNO:252. 
0101 SEQ ID NO:259 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 6006516, SEQ IDNO:253. 
0102 SEQ ID NO:260 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 5689424, SEQ IDNO:254. 
0103 SEQ ID NO:261, also referred to as 
O648S GenomicContig ORF, is a amino acid sequence 
corresponding to a polypeptide encoded by SEQ ID 
NO:262. 

0104 SEQID NO:262 is the DNA sequence of GenBank 
Accession Number 16933560, which shares homology to 
SEO ID NO:268. 

0105 SEQID NO:263 is the DNA sequence of GenBank 
Accession Number 12053028, which shares homology to 
SEO ID NO:268. 

0106 SEQID NO:264 is the DNA sequence of GenBank 
Accession Number 7638812, which shares homology to 
SEO ID NO:268. 

0107 SEQID NO:265 is the DNA sequence of GenBank 
Accession Number 939922, which shares homology to SEQ 
ID NO:268. 

0108 SEQID NO:266 is the DNA sequence of GenBank 
Accession Number 6093230, which shares homology to 
SEO ID NO:268. 



US 2003/0232056A1 

0109 SEQID NO:267 is the DNA sequence of GenBank 
Accession Number 11465000, which shares homology to 
SEO ID NO:268. 

0110 SEQ ID NO:268 also referred to as 
O647SgenomicContig3, is a DNA (contig) sequence 
assembled based on a search of the publicly available 
databases using SEQ ID NO:234 as a query. 

0111 SEQ ID NO:269 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 16933560, SEQ IDNO:262. 

0112 SEQ ID NO:270 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 12053028, SEQ IDNO:263. 

0113 SEQ ID NO:271 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 7638812, SEQ IDNO:264. 

0114 SEQ ID NO:272 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number 939922, SEQ IDNO:265. 

0115 SEQ ID NO:273 also referred to as 0645Sgenom 
icContig2, is a DNA (contig) sequence assembled based on 
a search of the publicly available databases using SEQ ID 
NO:238 as a query. 

0116 SEQ ID NO:274 is the DNA sequence of GenBank 
Accession Number NM006580, also referred to as Clau 
din16, which shares homology to SEQ ID NO:277. 
0117 SEQ ID NO:275 is the DNA sequence of GenBank 
Accession Number AF152101.1, also referred to as Para 
cellin-1, which shares homology to SEQ ID NO:277. 

0118 SEQ IN NO:276 is the DNA sequence of GenBank 
Accession Number 18425237, which shares homology to 
SEO ID NO:277. 

0119 SEQ ID NO:277 also referred to as 
O644SgenomicContig2, is a DNA (contig) sequence 
assembled based on a search of the publicly available 
databases using SEQ ID NO:240 as a query. 

0120 SEQ ID NO:278 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number NM006580, SEQ IDNO:277. 

0121 SEQ ID NO:279 is an amino acid sequence corre 
sponding to the DNA sequence of GenBank Accession 
Number AF152101.1, SEQ IDNO:275. 

0122) SEQ ID NO:280 also referred to as 
O644S GenomicContig2 ORF1, is a amino acid sequence 
corresponding to an open reading frame of SEQID NO:277. 

0123 SEQ ID NO:281 also referred to as 
O644S GenomicContig2 ORF2, is a amino acid sequence 
corresponding to an open reading frame of SEQID NO:277. 

0124 SEQ ID NO:282 also referred to as 
O644S GenomicContig2 ORF3, is a amino acid sequence 
corresponding to an open reading frame of SEQID NO:277. 

0125 SEQ ID NO:283 is a DNA sequence of a signal 
peptide minus O591S fusion protein containing a N-terminal 
histidine tag. 
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0.126 SEQ ID NO:284 is a corresponding amino acid 
Sequence of a signal peptide minus O591S fusion protein 
containing a N-terminal histidine tag. 
O127 SEQ ID NO:285 is a 1740 bp DNA sequence 
identified by BlastN search of a LifeSeq Gold database using 
SEQ ID NO:198 as a query. 
0128 SEQID NO:286 is an amino acid sequence encode 
by the DNA sequence set forth in SEQ ID NO:285. 
0129 SEQ ID NO:287 is the sequence for the forward 
primer, CBH-005, used in the amplification of O591S-A. 
0130 SEQ ID NO:288 is the sequence for the reverse 
primer, CBH-003, used in the amplification of O591S-A. 
0131 SEQ ID NO:289 corresponds to the amino acid 
Sequence corresponding to residue 1-114 of SEQ ID 
NO:215. 

0132) SEQ ID NO:290 corresponds to the amino acid 
sequence corresponding to residue 1-115 of SEQID NO:215 
(O591S). 
0133) SEQ ID NO: 291 corresponds to amino acid resi 
dues 26-55 of SEQ ID NO:215 (O591S). 
0134) SEQ ID NO:292 corresponds to amino acid resi 
dues 53-78 of SEQ ID NO:215 (O591S). 
0135 SEQ ID NO:293 corresponds to amino acid resi 
dues 103-129 of SEQ ID NO:215 (O591S). 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.136 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. 
0.137 The present invention is directed generally to com 
positions and their use in the therapy and diagnosis of 
cancer, particularly ovarian 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). 
0.138. 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). 
0.139 All publications, patents and patent applications 
cited herein, whether Supra or infra, are hereby incorporated 
by reference in their entirety. 
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0140 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. 
0141 Polypeptide Compositions 
0142. 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. 
0143 Particularly illustrative polypeptides of the present 
invention comprise those encoded by a polynucleotide 
sequence set forth in any one of SEQ ID NO: 1-185, 
187-199, 203-206, 208, 210-214, 216-246, 250-256, 262 
268, 273-277, 283, 285, and 287-288; or a sequence that 
hybridizes under moderately Stringent conditions, or, alter 
natively, under highly Stringent conditions, to a polynucle 
otide sequence identified above. Certain other illustrative 
polypeptides of the invention comprise amino acid 
sequences as set forth in any one of SEQ ID NO:186, 
200-202, 207, 209, 215, 247-249, 257-261, 269-272, 278 
282, 284, 286, and 289-293. 
0144. The polypeptides of the present invention are 
Sometimes herein referred to as ovarian tumor proteins or 
ovarian tumor polypeptides, as an indication that their 
identification has been based at least in part upon their 
increased levels of expression in ovarian tumor Samples. 
Thus, a "ovarian tumor polypeptide' or "ovarian tumor 
protein,” refers generally to a polypeptide Sequence of the 
present invention, or a polynucleotide Sequence encoding 
Such a polypeptide, that is expressed in a Substantial pro 
portion of ovarian tumor Samples, for example preferably 
greater than about 20%, more preferably greater than about 
30%, and most preferably greater than about 50% or more 
of Ovarian 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. An Ovarian tumor 
polypeptide Sequence of the invention, 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. 
0145. 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 
ovarian 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 
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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. 

0146 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. 
0147 In one preferred embodiment, an immunogenic 
portion of a polypeptide of the present invention is a portion 
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. 
0.148. 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. 
0149. 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. 

0150. 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. 
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0151. 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:186, 
200-202, 207, 209, 215, 247-249, 257-261, 269-272, 278 
282, 284, 286, and 289-293 or those encoded by a poly 
nucleotide sequence set forth in any one of SEQ ID NO: 
1-185, 187-199, 203-206, 208, 210-214, 216-246, 250-256, 
262-268, 273-277,283, 285, and 287-288. 
0152. 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. 

0153. 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. 

0154) 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. 
0155. 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. 
0156 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. 
O157. 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. 
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0158 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 I 

Amino Acids Codons 

Alanine Ala A. GCA GCC GCG GCU 
Cysteine Cys C UGC UGU 
Aspartic acid Asp D GAC GAU 
Glutamic acid Glu E GAA GAG 
Phenylalanine Phe F UUC UUU 
Glycine Gly G GGA. GGC. GGG GGU 
Histidine His H CAC CAU 
Isoleucine Ile I AUA AUC AUU 
Lysine Lys K AAA AAG 
Leucine Telu L UUA UUG CUA CUC CUG CUU 
Methionine Met M AUG 
Asparagine Asn N AAC AAU 
Proline Pro P CCA CCC CCG CCU 
Glutamine Glin Q CAA. CAG 
Arginine Arg R AGA AGG CGA CGC CGG CGU 
Serine Ser S AGC AGU UCA, UCC UCG UCU 
Threonine Thr T ACA ACC ACG ACU 
Waline Wall W GUA.. GUC GUG GUU 
Tryptophan Trp W UGG 
Tyrosine Tyr Y UAC UAU 

0159. 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). 
0160 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 t1 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 
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acids can be made effectively on the basis of hydrophilicity. 
U.S. Pat. No. 4,554,101 (specifically incorporated herein by 
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. 

0161. 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 (+3.0t1); 
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 
t2 is preferred, those within t1 are particularly preferred, 
and those within +0.5 are even more particularly preferred. 
0162. 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. 
0163. 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. 

0164 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. 
0.165. As noted above, polypeptides may comprise a 
Signal (or leader) sequence at the N-terminal end of the 
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protein, which co-translationally or post-translationally 
directs transfer of the protein. The polypeptide may also be 
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. 

0166 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. 

0.167 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. 

0168 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. 
0169. 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 
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Sequences, a Scoring matrix can be used to calculate the 
cumulative Score. Extension of the word hits in each direc 
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. 

0170 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. 

0171 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. 
0172 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. 

0173 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 
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linker Sequences may be chosen based on the following 
factors: (1) their ability to adopt a flexible extended confor 
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 
functional epitopes. Preferred peptide linker Sequences con 
tain Gly, ASn and Ser residues. Other near neutral amino 
acids, Such as Thr and 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 interference. 
0.174. 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. 
0.175. 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). 
0176). 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 Ser. No. 60/158,585, the disclosure of which is 
incorporated 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 Ser. No. 60/158,585; see also, Skeiky 
et al., Infection and Immun. (1999) 67:3998-4007, incorpo 
rated herein by reference). C-terminal fragments of the 
MTB32A coding Sequence express at high levels and remain 
as a Soluble polypeptides throughout the purification pro 
ceSS. Moreover, Ra12 may enhance the immunogenicity of 
heterologous immunogenic polypeptides with which it is 
fused. One preferred Ra12 fusion polypeptide comprises a 
14 KD C-terminal fragment corresponding to amino acid 
residues 192 to 323 of MTB32A. Other preferred Ra12 
polynucleotides generally comprise at least about 15 con 
secutive 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 polynucle 
otides may comprise a native sequence (i.e., an endogenous 
Sequence that encodes a Ra12 polypeptide or a portion 
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thereof or may comprise a variant of Such a sequence. Ra12 
polynucleotide variants may contain one or more Substitu 
tions, additions, deletions and/or insertions Such that the 
biological activity of the encoded fusion polypeptide is not 
Substantially diminished, 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 polynucleotide Sequence that encodes a native 
Ra12 polypeptide or a portion thereof. 

0177. 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. 

0178. 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. 

0179 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. 

0180 Polypeptides of the invention are prepared using 
any of a variety of well known Synthetic and/or recombinant 
techniques, the lafter 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 
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art. In one illustrative example, Such polypeptides are Syn 
thesized using any of the commercially available Solid-phase 
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 manufacturer's 
instructions. 

0181. 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. 
0182 Polynucleotide Compositions 
0183 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. 
0.184 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. 

0185. 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. 
0186 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 comprise 
a Sequence that encodes a variant or derivative. preferably 
and immunogenic variant or derivative, of Such a Sequence. 
0187. 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:1-185, 187-199, 203-206, 
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208, 210-214, 216-246, 250-256, 262-268, 273-277, 283, 
285, and 287-288, complements of a polynucleotide 
Sequence Set forth as described above, and degenerate Vari 
ants of a polynucleotide Sequence Set forth as described 
above. In certain preferred embodiments, the polynucleotide 
Sequences Set forth herein encode immunogenic polypep 
tides, as described above. 

0188 In other related embodiments, the present invention 
provides polynucleotide variants having Substantial identity 
to the sequences disclosed herein in SEQ ID NO:1-185, 
187-199, 203-206, 208, 210-214, 216-246, 250-256, 262 
268, 273-277, 283, 285, and 287-288, 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 polynucleotide 
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 nucle 
otide Sequences by taking into account codon degeneracy, 
amino acid Similarity, reading frame positioning and the 
like. 

0189 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. 

0190. 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. 

0191 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, 
overnight; followed by washing twice at 65 C. for 20 
minutes with each of 2x, 0.5x and 0.2x SSC containing 
0.1% SDS. One skilled in the art will understand that the 
Stringency of hybridization can be readily manipulated, Such 
as by altering the Salt content of the hybridization Solution 
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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. 

0.192 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. 

0193 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. 

0194 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. 

0.195 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 
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Numerical Taxonomy, Freeman Press, San Francisco, Calif.; 
Wilbur, W.J. and Lipman, D. J. (1983) Proc. Natl. Acad, 
Sci. USA 80:726-730. 

0196. 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. 
0197) 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. 
0198 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. 

0199. 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 
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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). 
0200. 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. 
0201 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. 

0202) 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. 

0203 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. 
0204. 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 
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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. 

0205 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. 

0206 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. 

0207. 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. 

0208. 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 
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 
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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. 
0209 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. 
0210 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. 

0211 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. 

0212 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. 
0213 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. 
0214. The nucleotide sequences of the invention may be 
used for their ability to selectively form duplex molecules 
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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 tempera 
ture conditions, 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. 
0215 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. 
0216. 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 Synthesis, 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). 
0217. 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, 
or a complement thereof. In one embodiment, the antisense 
oligonucleotides comprise DNA or derivatives thereof. In 
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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). 
0218. 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. 
0219. 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 U S A. 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 December; 
27(3 P 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. 

0220 Six basic varieties of naturally-occurring enzy 
matic RNAS are known presently. Each can catalyze the 
hydrolysis of RNA phosphodiester bonds in trans (and thus 
can cleave other RNA molecules) under physiological con 
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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. 
0221) 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 (Woolf et al., 
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. 

0222. 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, Biochem 
istry 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. December 1983; 
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; 88019):8826-30; Collins and Olive, 
Biochemistry. 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. 
0223 Ribozymes may be designed as described in Int. 
Pat. Appl. Publ. No. WO 93/23569 and Int. Pat. Appl. Publ. 
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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. 
0224 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 92/0706.5; Int. Pat. Appl. Publ. No. WO 
93/15187; Int. Pat. Appl. Publ. No. WO 91/03162; Eur. Pat. 
Appl. Publ. No. 92110298.4; 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. 

0225. 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. WO 93/23569, each specifically incorporated herein by 
reference. 

0226. 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). 
0227. In another embodiment of the invention. peptide 
nucleic acids (PNAS) compositions are provided. PNA is a 
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DNA mimic in which the nucleobases are attached to a 
pseudopeptide backbone (Good and Nielsen, Antisense 
Nucleic Acid Drug Dev. 19977(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 June 1997; 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. 

0228 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. January 1996; 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. 
0229 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. April 1995; 
3(4):437-45). The manual protocol lends itself to the pro 
duction of chemically modified PNAS or the simultaneous 
synthesis of families of closely related PNAS. 

0230. 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. 

0231 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, 
Norton et al., Bioorg Med Chem. April 1995; 3(4):437-45; 
Petersen et al., J Pept Sci. May-June 1995; 1(3):175-83; 
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Orum et al., Biotechniques. September 1995; 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; 8804): 1411-7, Armitage et al., 
Proc Natl Acad Sci USA. Nov. 11, 1997; 94(23):12320-5; 
Seeger et al., Biotechniques. September 1997; 23(3):512-7). 
U.S. Pat. No. 5,700,922 discusses PNA-DNA-PNAchimeric 
molecules and their uses in diagnostics, modulating protein 
in organisms, and treatment of conditions Susceptible to 
therapeutics. 
0232 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 a. (Biochemistry. 
Apr. 22, 1997; 36(16):5072-7). Rose uses capillary gel 
electrophoresis to determine binding of PNAS to their 
complementary oligonucleotide, measuring the relative 
binding kinetics and Stoichiometry. Similar types of mea 
surements were made by Jensen et al. using BIAcore TM 
technology. 

0233. 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. 
0234 Polynucleotide Identification, Characterization and 
Expression 
0235 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 manufacturer's 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. 

0236. Many template dependent processes are 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 
DNA polymerase (e.g., Taq polymerase). If the target 
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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. 
0237 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. 
0238 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. 

0239 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 
identify one or more overlapping clones. The complete 
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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. 
0240 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. 

0241. 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. 

0242. 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. 

0243 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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0244 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. 
0245. 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. 
0246 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.). 
0247 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, W H 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. 
0248. 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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0249. 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., Tior 
pBR322 plasmids); or animal cell systems. 
0250) 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. 
0251. 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. pCEX 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. 
0252) 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. 
0253) 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. et al. (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). 
0254. An insect system may also be used to express a 
polypeptide of interest. For example, in one Such System, 
Autographa Californica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes in 
Spodoptera frugiperda cells or in Trichoplusia larvae. 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 insertion of the polypeptide-encoding Sequence 
will render the polyhedrin gene inactive and produce recom 
binant virus lacking coat protein. The recombinant Viruses 
may then be used to infect, for example, S. frugiperda cells 
or Trichoplusia larvae in which the polypeptide of interest 
may be expressed (Engelhard, E. K. et al. (1994) Proc. Natl. 
Acad. Sci. 91:3224-3227). 
0255 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. 
0256 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). 
0257. 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 W138, 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. 
0258 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. 

0259 Any number of selection systems may be used to 
recover transformed 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, trp B, 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). 
0260 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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0261 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 hybridizations and protein bioassay or immu 
noassay techniques which include, for example, membrane, 
Solution, or chip based technologies for the detection and/or 
quantification of nucleic acid or protein. 
0262. 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). 
0263 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. 

0264. 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 metalion affinity chromatography) as 
described in Porath, J. et al. (1992, Prot. Exp. Purif3:263 
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). 
0265. 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. 

0266 Antibody Compositions, Fragments Thereof and 
Other Binding Agents 
0267 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. 
0268 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. 

0269. 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.” 

0270 Binding agents may be further capable of differ 
entiating between patients with and without a cancer, Such as 
ovarian 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. 

0271 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. 

0272 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. 

0273 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. 

0274) 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. 

0275 A single chain Fv (“sfv”) 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 SFv 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. 
0276 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. 

0277 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. 
0278 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 
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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. 
0279. 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. 
0280 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. 

0281. 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. 
0282. 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, 12I, 125I, I, 18Re, 188Re, At, and 21°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. 
0283 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 or an acid 
halide, or with an alkyl group containing a good leaving 
group (e.g., a halide) on the other. 
0284. 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. 
0285) 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. 
0286. 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.). 
0287. 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. 
0288 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. 
0289 T Cell Compositions 
0290 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 IsoleX"M 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. 

0291 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. 
0292 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 ug/ml, pref 
erably 200 ng/ml-25ug/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. 
0293 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. 

0294 Pharmaceutical Compositions 
0295). 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. 
0296. 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. 
0297. 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 therapeutic 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. 

0298. 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). 
0299. 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. 

0300. 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. 
0301 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). 
0302) 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. 
0303 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. 

0304) 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. 
0305 Alternatively, avipoxviruses, such as the fowlpox 
and canarypox viruses, can also be used to deliver the coding 
Sequences of interest. Recombinant avipox 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. 

0306 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. 

0307 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. 

0308 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. 

0309. 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. 

0310. 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. 

0311. 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, 
796; 5,584.807; and EP Pat. 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 high Speed within 
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a helium gas jet generated by a hand held device, propelling 
the particles into a target tissue of interest. 

0312. 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. 

0313 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. 

0314 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. 

0315 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 Tk1 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. 

0316 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 
Carbopolf to increase Viscosity, or may be formulated in a 
dry powder form with a powder excipient Such as lactose. 

0317. 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. 

0318. 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. 

03.19. Additional illustrative adjuvants for use in the 
pharmaceutical compositions of the invention include Mon 
tanide ISA 720 (Seppic, France), SAF (Chiron, Calif., U.S., 
ISCOMS (CSL), MF-59 (Chiron), the SBAS series of adju 
vants (e.g., SBAS-2 or SBAS-4, available from SmithKline 
Beecham, Rixensart, Belgium), Detox (Enhanzyn(R) 
(Corixa, Hamilton, Mont.), RC-529 (Corixa, Hamilton, 
Mont.) and other aminoalkyl glucosaminide 4-phosphates 
(AGPs), Such as those described in pending U.S. patent 
application Ser. Nos. 08/853,826 and 09/074,720, the dis 
closures of which are incorporated herein by reference in 
their entireties, and polyoxyethylene ether adjuvants Such as 
those described in WO 99/52549A1. 

0320 Other preferred adjuvants include adjuvant mol 
ecules of the general formula 

HO(CH2CH2O)-A-R (I) 

0321 wherein, n is 1-50, A is a bond or -C(O), R is 
Clso alkyl or Phenyl Clso alkyl. 
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0322 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 C-C 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. 

0323 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. 

0324. 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. 

0325 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). 
0326 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 
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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, fit3 ligand and/or other 
compound(s) that induce differentiation, maturation and 
proliferation of dendritic cells. 

0327 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). 
0328 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. 

0329. 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. 

0330 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. 
0331 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. 
0332 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. 
0333. 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. 

0334. 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. 
0335) 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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0336. 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. 
0337 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. 
0338 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. 

0339. 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. 

0340 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. 

0341 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. 

0342. 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. 
0343. 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. 

0344) 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. 
0345. 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. 

0346) 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 Jul. 16, 1998(7):307-21; Takakura, Nip 
pon Rinsho March 1998; 56(3):691-5; Chandran et al., 
Indian J Exp Biol. August 1997; 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. 5,738,868 and U.S. Pat. No. 5,795,587, 
each Specifically incorporated herein by reference in its 
entirety). 
0347 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. April 1990; 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. 

0348. 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). 
0349 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. December 1998; 24(12): 1113 
28). To avoid side effects due to intracellular polymeric 
overloading, Such ultrafine particles (sized around 0.1 um) 
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. 
March 1998; 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. 

0350 Cancer Therapeutic Methods 
0351. 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 ovarian cancer. Within Such methods, the phar 
maceutical 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. 
0352 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). 
0353 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. 

0354) 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). 
0355 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. 
0356 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 patients 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. 
0357. 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. 
0358 Cancer Detection and Diagnostic Compositions, 
Methods and Kits 

0359. In general, a cancer may be detected in a patient 
based on the presence of one or more ovarian 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 ovarian 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 
an Ovarian tumor protein, which is also indicative of the 
presence or absence of a cancer. In general, a ovarian tumor 
Sequence should be present at a level that is at least three fold 
higher in tumor tissue than in normal tissue 
0360 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. 
0361. 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 or an 
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 ovarian tumor proteins and polypeptide portions 
thereof to which the binding agent binds, as described 
above. 

0362. 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. 

0363 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). 
0364. 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. 

0365 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 ovarian 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. 
0366 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. 

0367 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. 
0368 To determine the presence or absence of a cancer, 
Such as Ovarian 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. 
0369. 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 lug, 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. 
0370. 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 
CCC. 

0371. 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/Hypague 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 ug/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. 

0372. 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. 

0373) 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. Quant Biol., 51:263, 1987; Erlich ed., PCR Technol 
ogy, Stockton Press, NY, 1989). 
0374. 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. 

0375. 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. 

0376 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. 
0377 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. 
0378. 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 thereof that 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. 
0379 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. 
0380 The following Examples are offered by way of 
illustration and not by way of limitation. 

EXAMPLES 

Example 1 

Identification of Representative Ovarian Carcinoma 
cDNA Sequences 

0381 Primary ovarian tumor and metastatic ovarian 
tumor cDNA libraries were each constructed in kanamycin 
resistant pZErOTM-2 vector (Invitrogen) from pools of three 
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different ovarian tumor RNA samples. For the primary 
ovarian tumor library, the following RNA samples were 
used: (1) a moderately differentiated papillary Serous carci 
noma of a 41 year old, (2) a stage IIIC ovarian tumor and (3) 
a papillary Serous adenocarcinoma for a 50 year old Cau 
casian. For the metastatic ovarian tumor library, the RNA 
Samples used were omentum tissue from: (1) a metastatic 
poorly differentiated papillary adenocarcinoma with psam 
moma bodies in a 73 year old, (2) a metastatic poorly 
differentiated adenocarcinoma in a 74 year old and (3) a 
metastatic poorly differentiated papillary adenocarcinoma in 
a 68 year old. 
0382. The number of clones in each library was estimated 
by plating Serial dilutions of unamplified libraries. Insert 
data were determined from 32 primary ovarian tumor clones 
and 32 metastatic ovarian tumor clones. The library char 
acterization results are shown in Table II. 

TABLE II 

CHARACTERIZATION OF cDNA LIBRARIES 

# Clones Clones with Insert Size Ave. Insert 
Library in Library Insert (%) Range (bp) Size (bp) 

Primary Ovarian 1,258,000 97 175-8OOO 2356 
Tumor 
Metastatic 1,788,000 1OO 150-4300 1755 
Ovarian Tumor 

0383 Four subtraction libraries were constructed in 
ampicillin resistant pcDNA3.1 vector (Invitrogen). Two of 
the libraries were from primary Ovarian tumors and two 
were from metastic ovarian tumors. In each case, the number 
of restriction enzyme cuts within inserts was minimized to 
generate full length Subtraction libraries. The Subtractions 
were each done with slightly different protocols, as 
described in more detail below. 

0384 A. POTS 2 Library: Primary Ovarian Tumor Sub 
traction Library 

Tracer: 
Driver: 

10 ug primary ovarian tumor library, digested with Not I 
35 tug normal pancreas in pcDNA3.1 (+) 
20 tug normal PBMC in pcDNA3.1 (+) 
10 ug normal skin in pcDNA3.1 (+) 
35 ug normal bone marrow in pZErO TM-2 
Digested with Bam HI/Xho I/Sca I 

0385) Two hybridizations were performed, and Not I-cut 
pcDNA3.1(+) was the cloning vector for the subtracted 
library. Sequence results for previously unidentified clones 
that were randomly picked from the subtracted library are 
presented in Table III. 

kTABLE III 

OVARIAN CARCINOMA SEQUENCES 

Sequence SEQ ID NO 

219. Of 1 
21909 2 
21911 5 
21920 9 
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TABLE III-continued 

OVARIAN CARCINOMA SEQUENCES 

Sequence SEQ ID NO 

21921 10 

25 O99 43 

25101 44 

25103 45 

251. Of 46 

25111 48 

251.13 49 

251.15 50 

251.16 51 

25752 56 

25757 58 

25763 60 

25769 61 

25770 62 

0386 B. POTS 7 Library: Primary Ovarian Tumor Sub 
traction Library 

Tracer: 10 ug primary ovarian tumor library, digested with Not I 
Driver 35 tug normal pancreas in pcDNA3.1 (+) 

20 tug normal PBMC in pcDNA3.1 (+) 
10 ug normal skin in pcDNA3.1 (+) 
35 ug normal bone marrow in pZErO TM-2 

Digested with Bam HI/Xho I/Sca I 
~25 ug pZErO TM-2, digested with Bam HI and Xho I 

0387 Two hybridizations were performed, and Not I-cut 
pcDNA3.1(+) was the cloning vector for the subtracted 
library. Sequence results for previously unidentified clones 
that were randomly picked from the subtracted library are 
presented in Table IV. 

TABLE IV 

OVARIAN CARCINOMA SEQUENCES 

Sequence SEQ ID NO 

24937 125 
249 40 128 
24.946 132 
24.950 133 
24.951 134 
2.4955 136 
24.956 137 
25791 166 
25796 167 
25797 168 
25804 171 
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0388 C. OS1D Library: Metastic Ovarian Tumor Sub 
traction Library 

Tracer: 10 ug metastatic ovarian library in pZErO TM-2, digested 
with Not I 

Driver: 24.5 ug normal pancreas in pcDNA3.1 
14 ug normal PBMC in pcDNA3.1 
14 tug normal skin in pcDNA3.1 

24.5 ug normal bone marrow in pZErO TM-2 
50 ugp7ErO TM-2, digested with Bam HI/Xho I/Sfu I 

0389. Three hybridizations were performed, and the last 
two hybridizations were done with an additional 15 lug of 
biotinylated pZErOTM-2 to remove contaminating 
pZErOTM-2 vectors. The cloning vector for the subtracted 
library was pcDNA3.1/Not I cut. Sequence results for pre 
viously unidentified clones that were randomly picked from 
the subtracted library are presented in Table V. 

TABLE W 

Ovarian Carcinoma Sequences 

Sequence SEQ ID NO 

23645.1 13 
23660 - 1 16 
236 66.1 19 
23691. 23 
24 635 57 
24 647 63 
24 651 65 
24 661 69 
24 663 70 
24 664 71. 
24 670 72 
24 675 75 
24683 78 

0390 D. OS1F Library: Metastatic Ovarian Tumor Sub 
traction Library 

Tracer: 
Driver: 

10 ug metastatic Ovarian tumor library, digested with Not I 
12.8 tug normal pancreas in pcDNA3.1 
7.3 ug normal PBMC in pcDNA3.1 
7.3 ug normal skin in pcDNA3.1 

12.8 ug normal bone marrow in pZErO TM-2 
25 ugp7ErO TM-2, digested with Bam HI/Xho I/Sfu I 

0391) One hybridization was performed. The cloning 
vector for the subtracted library was pcDNA3.1/Not I cut. 
Sequence results for previously unidentified clones that were 
randomly picked from the Subtracted library are presented in 
Table VI. 

TABLE WI 

OVARIAN CARCINOMA SEQUENCES 

Sequence SEQ ID NO 

24336 (79% with H. sapiens mitochondrial 27 
genome (consensus sequence)) 

24337 28 
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TABLE VI-continued 

OVARIAN CARCINOMA SEQUENCES 

Sequence 

243 41 

24.34 4 

24 348 

24351 

24355 

24356 

24357 

24358 

24359 

24360 

24.361 

24362 

24363 

24364 

24367 

24368 

24690 

24692 

24 694 

24.696 

24.699 

24.701 

24.703 

24704 

24705 

24.707 

2409 

24 711 

24.713 

24 714 

24717 

24.727 

24732 

24.737 

24 741 

24745 

24746 

(91% Homo sapiens chromosome 5, 
BAC clone 249 h5 (LBNL H149) 

(91% Homo sapiens chromosome 17, 
clone hCIT. 91 J 4) 

(87% S. scrofa mRNA for UDP glu 
cose pyrophosphorylase) 

(78% Human mRNA for KIAAO 111 
gene complete cos) 

(88% Homo sapiens Chromosome 16 
BAC clone CIT987SK-A-233A7) 
(87% Homo sapiens eukaryotic 
translation elongation factor 1 
alpha 1 (EEF1A1) 
(89% Human DNA sequence from PAC 
27K14 on chromosome Xp11.3-Xp11.4) 
(89% Homo sapiens 12p13.3 BAC 
RCPI11-935C2) 

(88% Homo sapiens chromosome 9, 
clone hRPK. 401 G18) 

(91% Human DNA sequence from clone 
125N5 on chromosome 6q26-27) 
(89% Homo sapiens proliferation 
associated gene A (natural 
killer-enhancing factor A) (PAGA) 

(84% Human ADP/ATP translocase 
mRNA) 

SEQ ID NO 

32 

33 

35 

38 

41 

42 

43 

44 

45 

46 

47 

48 

49 

5 O 

52 

53 

81 

82 

84 

86 

89 

9 O 

91 

92 

93 

95 

97 

98 

99 

OO 

O7 

11 

14 

17 

20 

21 
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0392 The sequences in Table VII, which correspond to 
known Sequences, were also identified in the above libraries. 

TABLE VII 

OVARIAN CARCINOMA SEQUENCES 

SEQ ID 
Identity NO Sequence Library 

H. sapiens DNA for muscle nicotinic 3 21910 POTS2 
acetylcholine receptor gene promotor clone 
ICRFC 105F02104 
Homo sapiens complement component 3 (C3) 4. 21913 POTS2 
gene exons 1-30. 
Homo sapiens SWI/SNF related, matrix 6 21914 POTS2 
associated actin dependent regulator of 
chromatin subfamily a member 4 
(SMARCA4) 
Human ferritin Heavy subunit mRNA, complete 7 21915 POTS2 
cds. 
Homo sapiens CGI-151 protein mRNA, 8 21916 POTS2 
complete cols 
Human BAC clone GSO55K18 from 7p15-p21 11 236361 OS1D 
HUMGFIBPA Human growth hormone- 12 2363.71 OS1D 
dependent insulin-like growth factor-binding 
protein 
Homo sapiens ribosomal protein, large PO 14 23647.1 OS1D 
(RPLPO) mRNA 
HUMTRPM2A Human TRPM-2 mRNA 15 23657.1 OS1D 
HUMMTA Homo sapiens mitochondrial DNA 17 236 61.1 OS1D 
HSU78095 Homo sapiens placental bikunin 18 236 62.1 OS1D 
mRNA 
HUMTI227HC Human mRNA for TI-227H 2O 236 691 OS1D 
HUMMTCG Human mitochondrion 21 236731 OS1D 
Homo sapiens FK506-binding protein 1A 22 236771 OS1D 
(12kD) (FKBP1A) mRNA 
Homo sapiens mRNA for zinc-finger DNA- 24 24333 OS 1F 
binding protein, complete cas 
Homo sapiens mRNA, cDNA DKFZp564E1962 25 24334 OS 1F 
(from clone DKFZp564E1962) 
Homo sapiens tumor protein, translationally- 26 24335 OS 1F 
controlled 1 (TPT1) mRNA. 
Homo sapiens interleukin 1 receptor accessory 29 24338 OS 1F 
protein (IL1RAP) mRNA. 
Human mRNA for KIAA0026 gene 3O 24339 OS 1F 
Homo sapiens K-Cl cotransporter KCC4 31 24340 OS 1F 
mRNA complete cods 
Homo sapiens nuclear chloride ion channel 34 24345 OS 1F 
protein (NCC27) mRNA 
Homo sapiens mRNA for DEPP (decidual 36 24349 OS 1F 
protein induced by progesterone) 
Homo sapiens atrophin-1 interacting protein 4 37 24350 OS 1F 
(AIP4) mRNA 
Human collagenase type IV mRNA, 3' end. 39 24352 OS 1F 
Human mRNA for T-cell cyclophilin 4 O 24354 OS 1F 
Homo sapiens tumor suppressing 51 24366 OS 1F 
subtransferable candidate 1 (TSSC1) 
Homo sapiens clone 24452 mRNA sequence 54 2.4374 OS 1F 
Homo sapiens eukaryotic translation 55 2 4627 OS1D 
elongation factor 1 alpha 1 (EEF1A1) 
Genomic sequenc efrom Human 9q34 56 2 4 634 OS1D 
Human insulin-like growth factor-binding 58 246.36 OS1D 
protein-3 gene 
Human ribosomal protein L3 mRNA, 3' end 59 24.638 OS1D 
Homo sapiens annexin II (lipocortin II) (ANX2) 60 2 4 640 OS1D 
mRNA 

Homo sapiens tubulin alpha ubiquitous (K- 61 2 4 642 OS1D 
ALPHA-1) 
Human non-histone chromosomal protein 62 24645 OS1D 
HMG-1 4 mRNA 

Homo sapiens ferritin, heavy polypeptide 1 64 2 4 648 OS1D 
(FTH1) 
Homo sapiens 12p13.3 PAC RPCI1-96H9 66 246.53 OS1D 
(Roswell Park Cancer Institute Human) 
PACLibrary) 
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TABLE VII-continued 

OVARIAN CARCINOMA SEQUENCES 

Identity 

Homo sapiens T cell-specific tyrosine kinase 
mRNA 

Homo sapiens keratin 18 (KRT18) mRNA 
Homo sapiens growth arrest specific transcript 
5 gene 
Homo sapiens ribosomal protein S7 (RPS7) 
Homo sapiens mRNA, cDNA DKFZp564H182 
Human TSC-22 protein mRNA 
Human mRNA for ribosomal protein 
Genomic sequence from Human 13 
Homo sapiens clone IMAGE 286356 
Homo sapiens v-fos FBJ murine osteosarcoma 
viral oncogene homolog (FOS) mRNA 
Homo sapiens hypothetical 43.2 Kid protein 
mRNA 

Human heat shock protein 27 (HSPB1) gene 
exons 1-3 

Homo sapiens senescence-associated 
epithelial membrane protein (SEMP1) 
Human ferritin H chain mRNA 
Homo sapiens mRNA for KIAA0287 gene 
Homo sapiens CGI-08 protein mRNA 
H. sapiens CpG island DNA genomic Mise1 
fragment, clone 84a5 
Human clone 23722 mRNA 
Homo sapiens zinc finger protein slug (SLUG) 
gene 
Homo sapiens (clone L6) E-cadherin (CDH1) 
gene 
Homo sapiens ribosomal protein L13 (RPL13) 
H. sapiens RNA for snRNP protein B 
Homo sapiens mRNA, cDNA DKFZp434K114 
Homo sapiens cornichon protein mRNA 
Homo sapiens keratin 8 (KRT8) mRNA 
Human DNA sequence from PAC 29K1 on 
chromosome 6p21.3-22. 2. 
Homo sapiens mRNA for KIAAO 762 protein 
Human clones 23667 and 23775 zinc finger 
protein mRNA 
Human H19 RNA gene, complete cas. 
Human triosephosphate isomerase mRNA, 
complete cols. 
Human cyclooxygenase-1 (PTSG1) mRNA, 
partial cds 
Homo sapiens megakaryocyte potentiating 
factor (MPF) mRNA. 
Human mRNA for Apoll Human (MER5 (Aop1 
Mouse) -like protein), complete cods 
Homo sapiens arylacetamide deacetylase 
(esterase) (AADAC) mRNA. 
Homo sapiens echinoderm microtubule 
associated protein-like EMAP2 mRNA, 
complete cols 
Homo sapiens podocalyxin-like (PODXL) 
mRNA 

Homo sapiens synaptogyrin 2 (SYNGR2) 
mRNA 

Homo sapiens amyloid beta precursor protein 
binding protein 1, 59kD (APPBP1) mRNA. 
Human aldose reductase mRNA, complete 
cds. 
Genomic sequence from Human 9q34, 
complete sequence Homo sapiens 
Human glyceraldehyde-3-phosphate 
dehydrogenase (GAPDH) mRNA complete 
cds. 
Homo sapiens breast cancer suppressor 
candidate 1 (bcs.c-1) mRNA, complete cods 
Homo sapiens SKB1 (S. cerevisiae) homolog 
(SKB1) mRNA. 

SEQ ID 
NO 

67 

68 
73 

74 
76 
77 
79 
8O 
83 
85 

87 

88 

94 

96 
O1 
O2 
O4 

O8 

O 9 
10 
12 
13 
15 
16 

18 
19 

22 
23 

24 

26 

27 

29 

30 

31 

35 

38 

39 

40 

41 

42 

47 

Sequence Library 

24 655 

24 657 
24 671 

24 673 
2.4677 
24 679 
24687 
24689 
24.693 
24.695 

24697 

24.698 

24.706 

24.708 
24715 
2416 
2419 

24721 
24722 

2428 

24729 
24730 
24734 
24735 
2439 
2440 

24 742 
2474 4 

24933 
24934 

24935 

24.938 

24939 

24.942 

249 43 

24.944 

24952 

24.959 

24969 

25 O92 

25 O93 

25 O98 

25 110 

OS 

OS 
OS 

OS 
OS 
OS 
OS 
OS 
OS 
OS 

OS 

OS 

OS 

OS 
OS 
OS 
OS 

OS 
OS 

OS 

OS 
OS 
OS 
OS 
OS 
OS 

OS 
OS 

PO 
PO 

PO 

PO 

PO 

PO 

PO 

PO 

PO 

PO 

PO 

PO 

PO 

PO 

PO 

D 

S2 
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TABLE VII-continued 

OVARIAN CARCINOMA SEQUENCES 

SEQ ID 
Identity NO 

Homo sapiens prepro dipeptidyl peptidase I 52 
(DPP-I) gene, complete cods 
Homo sapiens preferentially expressed antigen 53 
of melanoma (PRAME) mRNA 
Human translocated t (8; 14) c-myc (MYC) 54 
oncogene exon 3 and complete cods 
Human 12S RNA induced by poly (rI), poly (rc) 55 
and Newcastle disease virus 
Human mRNA for fibronectin (FN precursor) 57 
Homo sapiens mRNA for hepatocyte growth 59 
factor activator inhibitor type 2 complete cods 
Homo sapiens mRNA for KIAA0552 protein, 63 
complete cols 
Homo sapiens IMP (inosine monophosphate) 64 
dehydrogenase 2 (IMPDH2) mRNA 
Homo sapiens clone 23942 alpha enolase 65 
mRNA partial cols 
H. sapiens veg f gene 3' UTR 69 
Homo sapiens 30S ribosomal protein S7 70 
homolog mRNA, complete cods 
Homo sapiens acetyl-Coenzyme A 72 
acetyltransferase 2 (acetoacetyl Coenzyme A 
thiolase) (ACAT2) mRNA 
Homo sapiens Norrie disease protein (NDP) 73 
mRNA 

0393 Still further ovarian carcinoma polynucleotide and/ 
or polypeptide Sequences identified from the above libraries 
are provided below in Table VIII. Sequences O574S (SEQ 
ID NO:183 & 185), O584S (SEQ ID NO.193) and O585S 
(SEQ ID NO:194) represent novel sequences. The remain 
ing Sequences exhibited at least Some homology with known 
genomic and/or EST Sequences. 

TABLE VIII 

SEQ 
Sequence Library 

74: O565S CRABP OS1D 
75 O566S Ceruloplasmin POTS2 
76 O567S 41191. SEQ (1 > 487) POTS2 
77: O568S KIAA0762. seq.(1 > 3999) POTS 7 
78: O569S 41220. seq (1 > 1069) POTS 7 
79: O570S 41215. seq (1 > 1817) POTS2 
80 : O571S 41213. seq (1 > 2382) POTS2 
81: O572S 41208. seq (1 > 2377) POTS2 
82: O573S 41177. seq (1 > 1370) OS 1F 
83 O574S 47807. seq (1 > 2060) n/a 
84: O568S/VSGF DNA seq n/a 
85 O574S 47807. seq (1 > 3000) n/a 
86: O568S/VSGF protein seq n/a 
87: 449H1 (57581) OS1D 
88: 451E12 (57582) OS1D 
89: 453C7 3" (57583. 1) Osteonectin OS1D 
90 453C7 5' (57583.2) OS1D 
91 456G13' (57584. 1) Neurotensin OS 1F 
92 456G15" (57584.2) OS 1F 
93: O584S 465 G5 (57585) OS 1F 
94. O585S 469B12 (57586) POTS2 
95 O569S 47 4C3 (57587) POTS 7 
96: 483B13' (24934. 1) Triosephosphate POTS 7 
97. 57885 Human preferentially expressed POTS2 

antigen of melanoma 
98: 57886 Chromosome 22q12. 1 clone CTA- POTS2 
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Sequence Library 

25 117 POTS2 

25 745 POTS2 

2546 POTS2 

25 749 POTS2 

25755 POTS2 
25758 POTS2 

25771. POTS7 

25775 POTS7 

25787 POTS7 

25799 POTS7 
258O2 POTS7 

258O8 POTS7 

25.809 POTS7 

TABLE VIII-continued 

SEQ 
ID Sequence Library 

199: 57887 Homologous to mouse brain cDNA POTS2 
clone MNCb-0671 

0394 Further studies on the clone of SEQ ID NO:182 
(also referred to as O573S) led to the identification of 
multiple open reading frames that encode the amino acid 
sequences of SEQ ID NO:200-202. 

Example 2 

Analysis of cDNA Expression Using Microarray 
Technology 

0395. In additional studies, sequences disclosed herein 
were found to be overexpressed in Specific tumor tissueS as 
determined by microarray analysis. Using this approach, 
cDNA sequences are PCR amplified and their mRNA 
expression profiles in tumor and normal tissues are exam 
ined using cDNA microarray technology essentially as 
described (Shena et al., 1995). In brief, the clones are 
arrayed onto glass Slides as multiple replicas, with each 
location corresponding to a unique cDNA clone (as many as 
5500 clones can be arrayed on a single slide or chip). Each 
chip is hybridized with a pair of cDNA probes that are 
fluorescence-labeled with Cy3 and Cy5 respectively. Typi 
cally, 1 lug of polyA RNA is used to generate each cDNA 
probe. After hybridization, the chips are Scanned and the 
fluorescence intensity recorded for both Cy3 and Cy5 chan 
nels. There are multiple built-in quality control Steps. First, 
the probe quality is monitored using a panel of ubiquitously 
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expressed genes. Secondly, the control plate also can include 
yeast DNA fragments of which complementary RNA may be 
Spiked into the probe Synthesis for measuring the quality of 
the probe and the sensitivity of the analysis. Currently, the 
technology offers a sensitivity of 1 in 100,000 copies of 
mRNA. Finally. the reproducibility of this technology can be 
ensured by including duplicated control cDNA elements at 
different locations. 

0396 The microarray results for clones 57885 (SEQ ID 
NO:197), 57886 (SEQ ID NO:198) and 57887 (SEQ ID 
NO:199) are as follows. 
0397) Clone 5788.5: 16/38 (42%) of ovarian tumors 
showed an expression signal value of >0.4. The mean value 
for all ovary tumors was 0.662 with a mean value of 0.187 
for all normal tissues, which yields a 3.64 fold overexpres 
Sion level in ovary tumor relative to essential normal tissues. 
Normal tissue expression was elevated (>0.4) in peritoneum, 
skin and thymus. 
0398 Clone 57886: 16/38 (42%) of ovarian tumors 
showed an expression signal value of >0.4. The mean value 
for all ovary tumors was 0.574 with a mean value of 0.166 
for all normal tissues which yields a 3.46 fold overexpres 
Sion level in ovary tumor relative to essential normal tissues. 
Normal tissue expression was elevated (>0.4) in heart, 
pancreas and Small intestive. 
0399) Clone 57887: 17/38 (44%) of ovarian tumors 
showed an expression signal value of >0.4. The mean value 
for all ovary tumors is 0.744 with a mean value of 0.184 for 
all normal tissues which yields a 4.04 fold overexpression 
level in ovary tumor relative to essential normal tissues. 
Normal tissue expression was elevated (>0.4) in esophagus. 

Example 3 

Expression of Recombinant Antigen O568S in E. 
Coli 

0400. This example describes the expression of recom 
binant antigen O568S (SEQ ID NO:177) in E. coli. This 
sequence was identified in Example 1 from the POTS 7 
Subtraction library using primary ovarian tumor cDNA as 
the tracer. PCR primerS Specific for the open reading frame 
of O568S were designed and used in the specific amplifi 
cation of O568S. The PCR product was enzymatically 
digested with EcoRI and ligated into pPDM, a modified 
pET28 vector which had been cut with the restriction 
enzymes EcoRI and Eco721. The construct Sequence and 
orientation was confirmed through Sequence analysis, the 
sequence of which is shown in SEQ ID NO:206. The vector 
was then transformed into the expression hosts, BLR (DE3) 
and HMS 174 (DE3) plys S. Protein expression was con 
firmed, the sequence of which is provided in SEQ ID 
NO:2O7. 

Example 4 

Additional Sequence Obtained for Clone O591 S 
0401) The sequence of O591S (clone identifier 57887) 
was used to Search public Sequence databases. It was found 
that the reverse Strand showed Some degree of identity to the 
C-terminal end of GPR39. The cDNA for the coding region 
of GPR39 is disclosed in SEO ID NO:208 and the corre 
sponding amino acid sequence in SEQ ID NO:209. The 
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GPR39 coding region contains two exons. Both O591S and 
GPR39, encoded by the complementary strand of O591S, 
are located on chromosome 2. 

Example 5 

Further Characterization of O591S and 
Identification of Extended Sequence 

0402 O1034C is an ovary specific gene identified by 
electronic Subtraction. Briefly, electronic Subtraction 
involves an analysis of EST database Sequences to identify 
ovarian-specific genes. In the electronic Subtraction method 
used to identify O1034C, sequences of EST clones derived 
from ovary libraries (normal and tumor) were obtained from 
the GenBank public human EST database. Each ovary 
Sequence was used as a “Seed' query in a BLASTN Search 
of the total human EST database to identify other EST 
clones that share sequence with the Seed sequence (clones 
that potentially originated from the same mRNA). EST 
clones with shared Sequence were grouped into clusters, and 
clusters that shared Sequence with other clusters were 
grouped into Superclusters. The tissue Source of each EST 
within each Supercluster was noted, and Superclusters were 
ranked based on the distribution of the tissues from which 
the ESTS originated. Superclusters that comprise primarily, 
or solely, EST clones from ovary libraries were considered 
to represent genes that were differentially expressed in ovary 
tissue, relative to all other normal adult tissue. 
0403. This clone was identified from the public EST 
databases as Integrated Molecular Analysis of Genomics and 
their Expression (IMAGE) clone number 595449 (the 
IMAGE consortium is a repository of EST clones and cDNA 
clones) and is disclosed as SEQ ID NO:210. Accession 
numbers AA173739 and AA173383 represents the sequence 
of the identified EST in Genebank. This clone is part of 
Unigene cluster HS.85339 (Unigene is an experimental 
System for automatically partitioning Genbank Sequences 
into a non-redundant Set of gene-orientated clusters) and was 
annotated as encoding a neurotensin-like G protein coupled 
receptor (GRP39). However, the inventors have discovered 
that IMAGEif595449 encodes a novel protein derived from 
the complementary Strand to that which encodes the poten 
tial GPR39. 

0404 Microarray analysis of the clone using a series of 
ovary tumor Specific probes indicated that this clone was 
over expressed 4.95-fold in a group of ovary tumor and 
normal ovary Samples as compared to a group of essential 
normal tissue samples. 
04.05) IMAGEif59449 was subjected to a Blast A search 
of the EST database and Genbank and an electronic full 
length clone contig (01034C) was generated by extending 
IMAGEif595449 and its resulting contigs to completion. 
This proceSS was repeated to completion when no further 
EST Sequences were identified to extend the consensus 
Sequence. This electronically derived clone was identified as 
coding a previously described clone, O591S, the Sequence of 
which is disclosed in SEQ ID NO:211. The discovery of this 
ovary Specific candidate is described in more detail in 
Example 4. 

0406. The consensus sequence for O1034C extended 
further 5' than O591S due to the additional sequences 
derived from two EST clones, accession numbers BF345141 
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and BE336607, the sequences for which are disclosed in 
SEQ ID NO:212 and 213 respectively. Although BF345141 
diverges from the O1034C/O591S consensus at its 3'-end 
(possibly representing a different splice form), and from 
BE336607 at several bases at its 5'-end, the two ESTs were 
compared to the available matching chromosome Sequence. 
They were found on human chromosome 2, clone RP11 
159N20:htgs database accession number AC010974. These 
sequences were used to extend 01034C/O591S to form a 
final consensus sequence for O1034C/O591S of 1897 base 
pairs, disclosed in SEQ ID NO:214. 
0407 An open reading frame (ORF) was identified 
within the O1034C/O591S consensus sequence (nucleotides 
260-682), the predicted translation of which is disclosed in 
SEQ ID NO:215. A BLASTX database search against the 
Genbank database indicated that this ORF had no identity (E 
value <1e-25) with any known human protein. The only 
match was with the G protein-coupled receptors, including 
GPR39, which the inventors have shown to be encoded at 
the 3'-end of O1034C/O591S on the complementary strand. 
However, the ORF did encode a protein that had 93% 
similarity (131/141 amino acids) and 91% identity (129/141 
amino acids) with an un-named murine product (Accession 
#BAA95101), Suggesting that this is a real translation prod 
uct that represents a novel human ovary-specific antigen. 

0408. The novelty of O1034C/O591S was confirmed by 
Northern Blot analysis using Single Stranded probes that 
complement either GRP39 or O1034C/O591S. The strand 
specific O1034C/O591S probe specifically hybridized to the 
ovary tumor samples probed on the Northern blot, whilst all 
samples were negative when probed with GPR39. In addi 
tion real-time PCR was performed using primerS Specific for 
either GPR39 or O1034C/O591S. These results further 
demonstrated the differential expression profiles of the two 
Sequences. This protein is a putative membrane protein as 
determined from Corixas Tmpred protein prediction algo 
rithm. 

Example 6 

Expression Analysis and Further Characterization 
of Ovarian Sequence O568S 

04.09 The ovarian sequence O568S was originally iden 
tified as cDNA clone 24742 (SEQ ID NO:118). Using clone 
24742 as a query Sequence to Search public Sequence 
databases, the Sequence was found to have a high degree of 
homology with KIAA0762 (SEQ ID NO:177) and with 
VSGF. The DNA sequence for VSGF is provided in SEQ ID 
184 and the VSGF protein sequence is provided in SEQ ID 
NO:186. 

0410 Real-time PCR (see Gibson et al., Genome 
Research 6:995-1001, 1996; Heid et al., Genome Research 
6:986-994, 1996) is a technique that evaluates the level of 
PCR product accumulation during amplification. This tech 
nique permits quantitative evaluation of mRNA levels in 
multiple samples. Briefly, mRNA is extracted from tumor 
and normal tissue and cDNA is prepared using Standard 
techniques. Real-time PCR is performed, for example, using 
a Perkin Elmer/Applied Biosystems (Foster City, Calif.) 
7700 Prism instrument. Matching primers and fluorescent 
probes are designed for genes of interest using, for example, 
the primer express program provided by Perkin Elmer/ 
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Applied Biosystems (Foster City, Calif.). Optimal concen 
trations of primers and probes are initially determined by 
those of ordinary skill in the art, and control (e.g., f-actin) 
primerS and probes are obtained commercially from, for 
example, Perkin Elmer/Applied Biosystems (Foster City, 
Calif.). To quantitate the amount of specific RNA in a 
Sample, a Standard curve is generated using a plasmid 
containing the gene of interest. Standard curves are gener 
ated using the Ct values determined in the real-time PCR, 
which are related to the initial cDNA concentration used in 
the assay. Standard dilutions ranging from 10-10 copies of 
the gene of interest are generally Sufficient. In addition, a 
Standard curve is generated for the control Sequence. This 
permits standardization of initial RNA content of a tissue 
Sample to the amount of control for comparison purposes. 
0411. By RealTime PCR analysis, O568 was highly over 
expressed in the majority of ovary tumors and ovary tumor 
metastases tested relative to normal ovary tissue and relative 
to an extensive normal tissue panel. Little or no expression 
was observed in normal esophagus, Spinal cord, bladder, 
colon, liver, PBMC (activated or resting), lung, skin, Small 
intestine, Stomach, Skeletal muscle, pancreas, dendritic cells, 
heart, Spleen bone marrow, thyroid, trachea, thymus, bron 
chia, cerebellum, ureter, uterus and peritoneum epithelium. 
Some low level expression was observed in normal breast, 
brain, bone, kidney, adrenal gland and Salivary gland, but the 
expression levels in these normal tissues were generally at 
least several fold less than the levels observed in ovary 
tumors overexpressing O568S. 

0412 Moreover, a series of Northern blots was per 
formed which also demonstrated that the ORF region of 
O568S is specifically overexpressed in ovary tumors. The 
initial blot contained RNA from a series of normal tissues as 
well as from ovary tumors. This blot was probed using, as 
a labeled probe, DNA from O568S that corresponded to the 
3'UTR of the VSGF sequence disclosed in SEQID NO:184. 
This blot revealed an ovary tumor-specific 5.0 Kb message 
as well as a potential 3.5 Kb brain Specific message and a 
ubiquitously expressed 1.35 Kb message. 

0413 Another Northern blot was performed with RNAs 
from a number of different brain tissues and probed with the 
3'UTR region as above. Five of eleven brain samples 
showed overexpression of the 3.5 Kb message. In order to 
determine whether the ORF region of O568S was specifi 
cally overexpressed in ovary tumors, a Series of three blots 
was carried out using three separate probes designed from 
within the VSGF ORF of O568S. Results from these experi 
ments clearly indicated that only the 5.0 Kb message is 
expressed in ovary tumor. 

Example 7 

Synthesis of Polypeptides 

0414 Polypeptides are synthesized on a Perkin Elmer/ 
Applied Biosystems Division 430A peptide synthesizer 
using FMOC chemistry with HPTU (O-Benzotriazole-N,N, 
N',N'-tetramethyluronium hexafluorophosphate) activation. 
A Gly-Cys-Gly Sequence is 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 is carried out 
using the following cleavage mixture: trifluoroacetic acid:e- 
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thanedithiol:thioanisole:water:phenol (40:1:2:2:3). After 
cleaving for 2 hours, the peptides are precipitated in cold 
methyl-t-butyl-ether. The peptide pellets are then dissolved 
in water containing 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 (containing 0.1% TFA) is used to elute the 
peptides. Following lyophilization of the pure fractions, the 
peptides are characterized using electrospray or other types 
of mass Spectrometry and by amino acid analysis. 

Example 8 

O568S Northern Blot Analysis 
0415. As described in Example 6, Northern blot analysis 
demonstrated that the ORF region of O568S was specifically 
over expressed in ovarian tumors. The original probe used 
corresponded to the 3'UTR of the VSGF sequence disclosed 
in SEO ID NO:184. The results from these Northern blots 
revealed an Ovarian tumor-specific 5.0 Kb message as well 
as a potential 3.5 Kb brain Specific message. To confirm that 
the entire region covered by the ORF yields a single 5.0 Kb 
ovarian tumor-specific message two additional probes were 
designed. The probes were located at the 5' and 3' regions of 
the ORF. Northern blot analysis using these two probes 
demonstrated that both probes hybridized to a 5.0 Kb 
product present only in ovarian tumor Samples. Both probes 
failed to hybridize with RNA derived from multiple brain 
Samples. 

Example 9 

Real Time PCR and Northern Blot Analysis of 
O590S 

0416 Real time PCR analysis of ovarian tumor antigen 
O590S was performed essentially as described in Example 
6. O590S specific primers and probe were designed and 
quantitative Real Time PCR was performed on a panel of 
cDNAS prepared from a variety of tissues including ovarian 
tumor Samples and a panel of normal tissues. This analysis 
revealed that O590S-specific mRNA was over expressed in 
approximately 65% of ovarian tumor samples tested, 100% 
tumor samples derived from SCID mice, and 100% ovarian 
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tumor cell lines tested, when compared to normal ovarian 
tissue. No detectable expression was observed in normal 
tissues. 

0417. In addition to RealTime PCR, Northern blot analy 
sis was performed to determine to transcript size of O590S. 
The Northern blot was probed with a 537 bp PCR product 
specific for O590S, which was designed to avoid regions of 
repeat Sequences. This probe revealed a Smeared band that 
was approximately 9.0 Kb in size, which was present in the 
majority of ovarian tumor Samples tested. 

Example 10 

Analysis of cDNA Expression Using Microarray 
Technology 

0418. This example describes microarray expression 
analysis of ovary tumor- and tissue-specific cDNAS identi 
fied from OTCLS4, POTS2 and POTS7 (Subtraction librar 
ies described in Example 1). Microarray analysis was per 
formed essentially as described in Example 2. Sequence 
expression was determined by probing with a number of 
ovarian tumor Samples, including papillary Serous cystic 
carcinoma, papillary Serous adenocarcinoma, papillary 
Serous neoplasm, papillary Serous carcinoma, papillary 
Serous cytstadenocarcinoma, and a panel of normal tissues 
including adrenal gland, pituitary gland, thymus, bronchus, 
Stomach, pancreas, Skin, Spinal cord, kidney, Spleen, brain, 
breast, Small intestine, thyroid, trachea, colon, PBMC rest 
ing, PBMC activated, lung, aorta, bone marrow, mammary 
epithelial tissue, esophagus, heart, and liver. 
0419 Clones showing an ovarian tumor mean or median 
value that was at least two fold greater than the normal tissue 
value were selected for further analysis. Further selection 
criteria was imposed on mean and median values as follows: 

0420 Mean tumor value20.2 and mean normal 
value of<0.4 

0421 Median tumor value20.2 and median normal 
value of-0.3. 

0422 Based on the selection criteria above, 26 clones 
were selected from the OTCLS4, POTS2 and POTS7 for 
Sequencing. These Sequences are disclosed herein in SEQID 
NOS:216-243. See Table IX for details. 

TABLE IX 

SEQ ID GenBank Ratio 
NO Clone ID ID NO GenBank Description Ratio 1/2 Group 1 Group 2 

216 91226.5 15779016 Homo sapiens, clone IMAGE: 4047O62, mRNA Mean 209 Of 22 O. 346 
217 91227.2 1476.0620 Homo sapiens bHLH protein DEC2 (DEC2), Mean 2.45 O. 62 O 153 

mRNA 

218 91230.2 135430 43 Homo sapiens, hypothetical protein dJA 73B4, Mean 2.17 O. 434 0.2 
clone MGC: 4987 IMAGE: 3450 155 mRNA, 
complete cols 

219 91231 13277551 Homo sapiens, coxsackie virus and adenovirus Mean 2. 16 O545 O 253 
receptor, clone MGC:5086 IMAGE: 3463613, 
mRNA complete cods 

220 91.238.3 12804424 Homo sapiens, similar to phospho serine Mean 2.18 O. 229 O 105 
aminotransferase clone MGC: 1460 
IMAGE: 3544564, mRNA, complete cas 

221 91239.6 14589888 Homo sapiens cadherin 2, type 1, N-cadherin Median 2.22 O 581 0.262 
(neuronal) (CDH2) mRNA 

222 91240.2 5729900 Homo sapiens IGF-II mRNA-binding protein 3 Mean 2.08 O. 236 O. 114 
(KOC1), mRNA 
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TABLE IX-continued 

SEQ ID GenBank Ratio 
NO Clone ID ID NO GenBank Description Ratio 1/2 Group 1 Group 2 

223 91241.2 12653176 Homo sapiens, MAD2 (mitotic arrest deficient, Median 2. 13 0.316 O. 148 
yeast homolog)-like 1 clone MGC : 8662 
IMAGE: 2964388, mRNA, complete cas 

224 91242.5 12653176 Homo sapiens, MAD2 (mitotic arrest deficient, Mean 2.36 O. 458 0.194 
yeast homolog)-like 1 clone MGC : 8662 
IMAGE: 2964388, mRNA, complete cas 

225 91243. 6 1529724. 4 Homo sapiens laminin gamma 2 (nice in Mean 2.91 O. 55 0.26 
(100kD), kalinin (105kD), BM600 (100kD), 
Herlitz junctional epidermolysis bullosa) ) 
(LAMC2), mRNA 

226 912 45.2 7022574 Homo sapiens cDNA FLJ 10500 fis, clone Mean 2.1 O571 O. 272 
NT2RP2OOO369 

227 9124 6-4 1575533 Human MAD2 (hsMAD2) mRNA, complete cas Median 2.51 0.292 O. 116 
228 912473 59 12166 Homo sapiens mRNA, cDNA DKFZp564H1663 Mean 2.03 O369 O. 182 

(from clone DKFZp564H1663) 
229 91247. 4 59 12166 Homo sapiens mRNA, cDNA DKFZp564H1663 Mean 2.03 O369 O. 182 

(from clone DKFZp564H1663) 
230 91249.2 14711935 Homo sapiens, hypothetical protein FLJ10461, Mean 2.26 O 271 O. 12 

clone IMAGE: 4102110 mRNA 
231 91253.2 14756011 Homo sapiens similar to coxsackie virus and Mean 2.4 O. 411 O. 172 

adenovirus receptor; 46kD coxsackie and 
adenovirus receptor (CAR) protein (H. sapiens) 
(LOC93529), mRNA 

232 91254.2 11493240 Human DNA sequence from clone RP11- Mean 515 1396 O 271 
124N19 on chromosome 13, complete 
sequence Homo sapiens 

233 91259.2 1477 1329 Homo sapiens Wilms tumor (WT1), mRNA Mean 387 O. 406 O 105 
234 91261. 3 11465 000 Homo sapiens 12 BAC RP11-283G6 (Roswell Mean 257 O. 34 O. 132 

Park Cancer Institute Human BAC library) 
complete sequence 

235 91261. 4 11465 000 Homo sapiens 12 BAC RP11-283G6 (Roswell Mean 257 O. 34 O. 132 
Park Cancer Institute Human BAC library) 
complete sequence 

236 912 62.2 450 6070 Homo sapiens protein kinase C, iota (PRKC1), Mean 2 4 6 O 695 0.282 
mRNA 

237 91263. 2 13647850 Homo sapiens matrix metalloproteinase 11 Mean 2 - 63 0.254 OO 97 
(stromolysin 3) (MMP11), mRNA 

238 912 64 - 2 NA. NOVEL (no GENSEQ) Mean 15 ... 6 2O58 O. 132 
239 9 12682 3980529 Homo sapiens PAC clone RP4-797C5 from Mean 2. 41 O. 232 OO 96 

7q31, complete sequence 
240 912 695 NA. NOVEL (no GENSEQ) Mean 3.04 O. 226 O. Of 4 
241 91.271.5 339 440 Homo sapiens transcriptional enhancer factor Mean 2.1 O 407 0.194 

(TEF1) DNA, complete cas 
242 91273. 3 1529724. 4 Homo sapiens laminin gamma 2 (nice in Mean 2.5 O 625 0.25 

(100kD), kalinin (105kD), BM600 (100kD), 
Herlitz junctional epidermolysis bullosa) ) 
(LAMC2), mRNA 

243 91274.6 NA. NOVEL (GENSEQ"AAQ60336) Mean 258 O. 204 OO 9 

Example 11 Example 12 

Expression Analysis and Further Characterization 
of Ovarian Sequence O646S 

0423 Ovarian tumor antigen O646S was originally 
described in Example 10 as clone 91274.6 (SEQ ID 
NO:243). Using SEQ ID NO:243 to search publicly avail 
able databases, a contig was generated, the DNA sequence 
of which is disclosed in SEQ ID NO:246, with a corre 
sponding protein sequence disclosed in SEQ ID NO:249. 
This Sequence was shown to share homology with Genbank 
Accession Number 18549403, the DNA and protein 
sequences of which are disclosed in SEQ ID NOS:244 and 
247, respectively, and Genbank Accession Number 
FLJ14035, the DNA and protein sequences for which are 
disclosed in SEQ ID NOS:245 and 248, respectively. 

Further Characterization of Ovarian Sequence 
O648S 

0424 Ovarian tumor antigen O648S was originally 
described in Example 10 as clone 91268.2 (SEQ ID 
NO:239). Using SEQ ID NO:239 to search publicly avail 
able databases, a contig was generated, the DNA sequence 
of which is disclosed in SEQ ID NO:256, with a corre 
sponding protein sequence disclosed in SEQ ID NO:261. 
This Sequence was shown to share homology with Several 
sequences including, Genbank Accession Number 3980529, 
the DNA sequence of which is disclosed in SEQ ID 
NOS:250, Genbank Accession Number 13629915, the DNA 
and protein sequences for which are disclosed in SEQ ID 
NOS:251 and 257, Genbank Accession Number 9789986, 
the DNA and protein Sequences of which are disclosed in 
SEQ ID NOS:252 and 258, respectively, Genbank Accession 
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Number 6006516, the DNA and protein sequences of which 
are disclosed in SEQ ID NOS:253 and 259, Genbank 
Accession Number 5689424, the DNA and protein 
sequences of which are disclosed in SEQ ID NOS:254 and 
260, and Genbank Accession Number 15638833 the DNA 
sequence of which is disclosed in SEQ ID NO:255. 

Example 13 

Further Characterization of Ovarian Sequence 
O647S 

0425 Ovarian tumor antigen O647S was originally 
described in Example 10 as clone 91261.3 (SEQ ID 
NO:234). Using SEQ ID NO:234 to search publicly avail 
able databases, a contig was generated, the DNA sequence 
of which is disclosed in SEQID NO:268. This sequence was 
shown to share homology with Several Sequences, including 
Genbank Accession Number 16933560, the DNA and pro 
tein sequences of which are disclosed in SEQ ID NOS:262 
and 269, Genbank Accession Number 12053028, the DNA 
and protein sequences for which are disclosed in SEQ ID 
NOS:263 and 270, Genbank Accession Number 7638812, 
the DNA and protein Sequences of which are disclosed in 
SEQ ID NOS:264 and 271, Genbank Accession Number 
939922, the DNA and protein sequences of which are 
disclosed in SEQ ID NOS:265 and 272, Genbank Accession 
Number 6093230, the DNA sequence of which are disclosed 
in SEO ID NO:266 and Genbank Accession Number 
11465000, the DNA sequence of which is disclosed in SEQ 
ID NO:267. 

Example 14 

Further Characterization of Ovarian Sequence 
O648S 

0426 Ovarian tumor antigen 0645S was originally 
described in Example 10 as clone 91264.2 (SEQ ID 
NO:238). Using SEQ ID NO:238 to search publicly avail 
able databases, a contig was generated, the DNA sequence 
of which is disclosed in SEO ID NO:273. 

Example 15 

Further Characterization of Ovarian Sequence 
O644S 

0427 Ovarian tumor antigen O644S was originally 
described in Example 10 as clone 91269.5 (SEQ ID 
NO:240). Using SEQ ID NO:240 to search publicly avail 
able databases, a contig was generated, the DNA sequence 
of which is disclosed in SEQID NO:277. This sequence was 
found to contain three open reading frames, the Sequences of 
which are disclosed in SEO ID NOS:280-282. These 
Sequences were shown to share homology with Genbank 
Accession Number NM006580, the DNA and protein 
sequences of which are disclosed in SEQ ID NOS: 274 and 
278, Genbank Accession Number AF152101.1, the DNA 
and protein sequences for which are disclosed in SEQ ID 
NOS:275 and 279, and Genbank Accession Number 
18425237, the DNA sequence of which is disclosed in SEQ 
ID NOS: 276. 

Example 16 

O591S Expression in E. Coli 
0428 The identification and characterization of O591S 
(SEQ ID NO: 214, encoding the protein of SEQID NO:215) 
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was described above (Example 1 and 4). For production and 
purification of O591S protein used for antibody generation, 
a truncated form of O591S, lacking the Signal peptide 
Sequence, was expressed in E. coli using a modified peT28 
vector with an N-terminal histidine tag. 
0429. The truncated coding region of O591 S-A was PCR 
amplified minus the Signal Sequence (amino acids 24-141) 
with the following primer pairs: 

CBH-005 

(SEQ ID NO: 287) 
5' cacttcttgctitccaggctttgcgctgcaaat 3" 

CBH-003 

(SEQ ID NO: 288) 
5' actagotcgagtcagcagtgtgcc.gaga a 3 

0430 PCR amplification was performed under the fol 
lowing reaction conditions: 

0431) 10 ul 10xPfu buffer 
0432) 1 ul 10 mM dNTPs 
0433 2 ul 10 uM of each primer 
0434) 83 ul of sterile water 
0435 1.5 ul Pful DNA polymerase (Stratagene, La 
Jolla, Calif.) 

0436 50 mg DNA 
0437. The reaction was amplified under the following 
conditions: 

0438 96° C. 2 minutes, followed by 40 cycles of 
0439 96° C. 20 seconds, 64° C. 15 seconds, and 72 
C. 1 minute, 

0440 With a final extension step of 72° C. for 4 
minutes. 

0441 The PCR product was digested with Xho I and 
cloned into pPDM His (a modified pET28 vector with a 
histidine tag in frame on the 5' end) that has been digested 
with Eco721 and XhoI. Constructs were confirmed through 
nucleic acid Sequence analysis, the corresponding DNA and 
protein sequence for which are disclosed in SEQ ID 
NOS:283 and 284, respectively. Following sequence analy 
sis, the construct was then transformed into BLR (DE3) 
pLys S and HMS 174 (DE3) plys S cells. 

Example 17 

The Generation of Rabbit Anti-O568S Polyclonal 
Antibodies and Expression Determination in 

Ovarian Tumors 

0442. The over-expression of O568S in ovarian tumor 
Samples and normal ovary was verified using affinity puri 
fied rabbit polyclonal antibodies to O568S in the immuno 
historchemical (IHC) analysis of ovarian tumors and normal 
tissues. 

0443) Rabbits were immunized with purified recombi 
nant O568S protein and polyclonal antibodies prepared. 
Briefly, production and purification of the O568S antigen 
used for antibody generation was as follows: 
0444 The ovarian tumor protein antigen O568S (amino 
acids 29-808) was expressed in an E. coli recombinant 
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expression system and grown overnight at 37 C. in LB 
Broth with the appropriate antibiotics in a shaking incubator. 
The next morning, 10 ml of the overnight culture was added 
to 500 ml of 2x YT plus the 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) for 4 hours, and then 
harvested by centrifugation, washed with phosphate buff 
ered Saline and centrifuged again. The Supernatant was 
discarded and the cells were either processed immediately or 
frozen for future use. When processed immediately, in order 
to break open the E. coli cells, twenty milliliters of lysis 
buffer was added to the cell pellets, followed by vortex 
mixing and French Press disruption at a pressure of 16,000 
psi. This lysed cell Suspension was then centrifuged, the 
resulting Supernatant and pellet fractions of which were 
examined by SDS-PAGE for the presence of recombinant 
protein. 

0445. The pellet prepared as described above was resus 
pended in 10 mM Tris pH 8.0, 1% CHAPS, washed and 
centrifuged again. This Step was repeated an additional two 
times. The washed pellet containing inclusion bodies was 
then solubilized with either 8 Murea or 6 M guanidine HCl 
containing 10 mM Tris pH 8.0 plus 10 mM imidazole 
(solubilization buffer). The solubilized protein was added to 
5 ml of nickel-chelate resin (Qiagen Inc.) and incubated for 
45 min to 1 hour at room temperature with continuous 
agitation. After incubation, the resin and protein mixture was 
added to a disposable column and the flow through contain 
ing unbound proteins was collected. The column containing 
resin with bound protein was then washed with 10-20 
column Volumes of Solubilization buffer, and eluted using an 
elution buffer solution containing 8M urea, 10 mM tris pH 
8.0 and 300 mM imidazole. Column fractions (amounting to 
3 ml of elution buffer each) were collected and examined by 
SDS-PAGE for the presence of O568S protein. Fractions 
containing the desired protein were pooled for further char 
acterization. AS an additional purification Step, a Strong 
anion exchange resin Such as Hi-Prep Q (Biorad) was 
equilibrated with the appropriate buffer and the pooled 
fractions containing O568S protein were loaded onto this 
column and eluted using an increasing Salt gradient. Frac 
tions were collected and again evaluated by SDS-PAGE for 
the presence of O568S protein. The appropriate fractions 
were identified, combined and dialyzed against 10 mM Tris 
pH 8.0. Purity was determined by SDS-PAGE or HPLC, the 
concentration of purified protein was determined by Lowry 
assay or Amino Acid Analysis, the amino terminal protein 
Sequence was determined to confirm authenticity, and the 
level of endotoxin was determined using a Standard Limulus 
(LAL) assay. Fractions containing purified O568S were 
pooled, Sterilized by filtration using a 0.22 micron filter, 
aliquoted and frozen until needed. 

0446 For the generation of polyclonal antiserum, rabbits 
were immunized with 400 micrograms of purified O568S 
protein combined with 100 micrograms of muramyldipep 
tide (MDP) and an equal volume of Incomplete Freund's 
Adjuvant (IFA). Every four weeks thereafter, animals were 
boosted with 100 micrograms of O568S antigen mixed with 
an equal Volume of IFA. Seven days following each boost a 
blood Sample from each immunized animal was taken and a 
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Serum fraction therefrom prepared by incubating the blood 
sample at 4 C. for 12-24 hours, clarified by centrifugation. 

0447. In order to characterize the above-mentioned rabbit 
polyclonal anti-O568S antiserum, 96 well plates were 
coated with the appropriate antigen in 50 ul (typically 1 ug 
of protein), incubated at 4C. for 20 hours, after which 250 
All of BSA blocking buffer was added followed by an 
additional 2 hours of incubation at room temperature (RT). 
Each well was then washed 6 times with PBS/O.01% tween. 
The rabbit anti-O568S antiserum to be tested was diluted in 
PBS, 50 ul of which was added to each well and incubated 
at RT for 30 minutes. Plates were washed as described above 
and then 50 ul of a 1:10000 dilution of goat anti-rabbit horse 
radish peroxidase (HRP) conjugated antibody was added 
and incubated at RT for 30 minutes. Next plates were 
washed as described above and 100 ul of TMB containing 
microwell Peroxidase was added. Substrate was added to 
each well, incubated for 15 minutes in the dark at RT, the 
calorimetric reaction stopped with the addition of 100 ul of 
1 NH2SO4 and signal determined immediately at 450 nm. 
0448. For IHC analysis, paraffin embedded formalin 
fixed tissue was sliced into 4 micron Sections. Steam heat 
induced epitope retrieval (SHIER) in 0.1M sodium citrate 
buffer (pH 6.0) was used for optimal staining conditions. 
Sections were incubated with 10% serum/PBS for 5 min 
utes. Primary antibody (0.5 lug/ml rabbit affinity purified 
anti-O568S polyclonal antibody) was added to each section 
for 25 minutes at varying concentrations, followed by a 25 
minute incubation with an anti-rabbit biotinylated antibody. 
Rabbit IgG was also tested on all tissues and Served as a 
negative control. Endogenous peroxidase activity was 
blocked by three 1.5 minute incubations with hydrogen 
peroxidase. The avidin biotin complex/horse radish peroxi 
dase (ABC/HRP) system was used along with DAB chro 
mogen to visualize antigen expression. Slides were coun 
terstained with hematoxylin. 
0449 The tissues tested and their expression profiles are 
described in detail in Table X. Of the ovarian cancer 
metastases tested, Six were adenocarcinomas, five of which 
tested positive and one was marginal. The majority of the 
tumor Samples Stained positive with a Strong membrane 
localized signal, demonstrating that O568S is expressed on 
the Surface of the tumor cells. 

TABLE X 

Tissue Expression of OS 68S 

TISSUE O568S EXPRESSION 

Ovarian cancer 3/5 
Ovarian cancer metastases 8/12 
Normal ovary 3f4 
Normal lung (alveolar epithelium) Of1 
Normal lung (bronchiole epithelium) Of1 
Brain (cortex) 6/6 

(marginal staining of selected 
neuronal populations) 

Brain (spinal cord) 6/6 
(marginal staining of purkinje 

cells) 
Stomach 5/5 

(marginal staining of selected 
neuronal populations) 

Skin Of1 
Heart Of1 
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TABLE X-continued 

Tissue Expression of OS6SS 

TISSUE O568S EXPRESSION 

Kidney Of1 
Liver Of1 
Colon Of1 
Tonsil Of1 
Vagina 1f1 

(squamous epithelium) 

Example 18 

Real-Time PCR Analysis of Ovarian Tumor 
Antigens Identified from the OTCLS4, POTS2 and 

POTS7 Libraries 

0450 Clones identified as having a good expression 
profile by microarray analysis (as described in Example 10), 
were further analyzed by real-time PCR on an extended 
panel of ovarian tumor and normal tissue samples (including 
ovary, aorta, adrenal gland, bladder, bone, bronchus, brain, 
breast, CD34+ cells, dendritic cells, esophagus, heart, kid 
ney, large intestine, liver, lung, lymph nodes, pancreas, 
peritoneum, bane marrow, skin, Small intestine, Spinal cord, 
Spleen, Stomach, thymus, thyroid, tonsil, trachea, ureter, 
uterus). Real time PCR was performed as described above in 
Example 6. 
0451. The first-strand cDNA used in the quantitative 
real-time PCR was synthesized from 20 tug of total RNA that 
was treated with DNase I (Amplification Grade, Gibco BRL 
Life Technology, Gaithersburg, Md.), using SuperScript 
Reverse Transcriptase (RT) (Gibco BRL). Real-time PCR 
was performed with an ABIPRISM 7900 sequence detection 
system (PE Biosystems, Foster City, Calif.). The 7900 
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 12.5 ul volumes that included 2.5 til 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 RT reactions were diluted 1:10 for each 
gene of interest and 1:100 for the B-actin control. The 
expression of the gene of interest in various tissue Samples 
was represented by comparative C (threshold cycle) 
method. Cr indicates the fractional cycle number at which 
the amount of amplified target reaches a fixed threshold. The 
C value of normal aorta, Skin, peritoneum, thyroid gland, 
dendritic cells, or CD34 cells was used as a comparative 
reference in order to evaluate the over-expression levels 
Seen with each of the genes. 
0452. The following clones have been evaluated on the 
extended ovarian real-time panel. In Some cases where 
expression was fairly ubiquitous, mean real-time expression 
values were determined for ovarian tumor (not including 
ovarian tumor cell line and SCID samples), normal ovarian, 
and other normal tissues (not including normal ovary). All 
clones were found to be over-expressed in ovarian tumor to 
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Some degree, demonstrating their use as tumor immuno 
therapeutics and/or diagnostic targets. 

0453 Ovarian tumor antigen O644S (SEQ ID NO:238) 
was shown to be over-expressed in ovarian tumor tissue 
Samples compared to normal tissues. Expression of O644S 
was similar in ovarian tumor Samples compared to normal 
ovary. Mean expression ratios for O644S were as follows: 
ovarian tumor/normal ovary was 0.6 and ovarian tumor/ 
other normal tissues was 5.8. These results indicate that 
O644S may be used in developing tumor immunotherapeu 
tic and/or diagnostic agents. 

0454) Ovarian tumor antigen O645S (SEQ ID NO:238) 
was found to be over-expressed in over 70% of the ovarian 
tumors tested, and 100% of ovarian tumor SCID samples. 
No expression was detected in the normal tissues tested. 
This finding further Supports the use of ovarian tumor 
antigen O645S in the diagnosis and treatment of ovarian 
cancer. Based on the excellent expression profile of this 
ovarian candidate, SEQ ID NO:238 was also run on an the 
Ovarian Metastatic Extended Panel, which included 14 
primary ovarian tumors and 13 metastatic ovarian tumors. 
O645S was determined to be elevated in 10/14 (71%) of 
primary tumors and 11/13 (85%) metastatic tumors. 
0455 Ovarian tumor antigen O646S (SEQ ID NO:243) 
was found to be over-expressed in 100% of the ovarian 
tumors tested, 1/1 ovarian tumor cell lines (SKOV3-HTB77) 
and 100% of ovarian tumor SCID samples. Low-level 
expression was observed in 2/2 normal ovary Samples 
tested, but no expression was detected in any other normal 
tissues tested. This finding further Supports the use of 
ovarian tumor antigen O646S in the diagnosis and treatment 
of ovarian cancer, especially metastatic ovarian cancer. 
Based on the excellent expression profile of this ovarian 
candidate, SEQ ID NO:243 was also run on an the Ovarian 
Metastatic Extended Panel, which included 14 primary 
ovarian tumors and 13 metastatic ovarian tumors. O646S 
was determined to be elevated in 14/14 (100%) of primary 
tumors and 13/13 (100%) metastatic tumors. 
0456) Ovarian tumor antigen O647S (SEQ ID NO:234 
and 235) was found to be over-expressed in over 80% of the 
ovarian tumors tested, and 100% of ovarian tumor SCID 
samples. O647S was also found to have low level expression 
in normal ovary, bronchus, brain/cerebellum, and heart. No 
expression was detected in any other normal tissues tested. 
This finding further Supports the use of ovarian tumor 
antigen O647S in the diagnosis and treatment of ovarian 
CCC. 

0457 Ovarian tumor antigen O648S (SEQ ID NO:239) 
was found to be over-expressed in over 50% of the ovarian 
tumors tested. O648S was not expressed in normal ovary. 
Very low-level expression was seen in normal liver and 
pancreas. This finding further Supports the use of ovarian 
tumor antigen O648S in the diagnosis and treatment of 
ovarian cancer. 

0458 Ovarian tumor antigen O651 S (SEQ ID NO:232) 
was found to be over-expressed in over 60% of the ovarian 
tumors tested, 1/1 ovarian tumor cell lines (SKOV3-HTB77) 
and 100% of ovarian tumor SCID samples. No expression 
was detected in the normal tissues tested. This finding 
further supports the use of ovarian tumor antigen O651S in 
the diagnosis and treatment of ovarian cancer. 
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0459 Ovarian tumor antigen O645S (SEQ ID NO:238) 
was found to be over-expressed in over 70% of the ovarian 
tumors tested, and 100% of ovarian tumor SCID samples. 
No expression was detected in the normal tissues tested. 
This finding further Supports the use of Ovarian tumor 
antigen O645S in the diagnosis and treatment of ovarian 
CCC. 

Example 19 

LifeSeq Analysis of Ovarian Tumor Antigen 0590S 

0460). In Example 1 (Table VII) the DNA insert of clone 
57886 was identified, and disclosed in SEQID NO:198 (606 
bps in length), also referred to as O590S. Characterization of 
SEQ ID NO:198 by microarray analysis (Examples 2 and 9) 
indicated that corresponding mRNA was overexpressed in 
ovarian tumor tissue relative to normal tissues. Additional 
characterization by Northern blot analysis detected an 
mRNA transcript approximately 9.0 kb in size (Example 9). 
In this example, the DNA sequence for the ovarian tumor 
antigen O590S (SEQ ID NO:198) disclosed in Example 1 
was used as a query to perform a BlastN Search of the Incyte 
Genomics LifeSeq Gold database (LGtemplates.Jan2001). 
This analysis identified an identical Sequence match on 
template number 93744.1, corresponding to a 1740 base pair 
sequence, as is disclosed in SEQ ID NO:285. The gene bin, 
93744, from which this match was identified contained 21 
clones from various tumor libraries. Further analysis of the 
template 93744.1 sequence (SEQ ID NO:285), identified a 
-2 open reading frame that would translate a polypeptide 
with a predicted amino acid Sequence disclosed in SEQ ID 
NO:286. In addition, this analysis confirmed that the open 
reading frame identified by SEQ ID NO:286 overlaps with 
and is contained within the nucleotide sequence of SEQ ID 
NO:198 corresponding to the ovarian tumor antigen 0590S. 

Example 20 

Analysis of Ovarian Tumor Antigen O664S 

0461 O644S (initially described in example 10 as SEQ 
ID NO:240, with extended open reading frames disclosed in 
SEQ ID NOS:280-282) was previously identified as having 
a good expression profile by microarray (see Example 18 for 
details) and was further analyzed by real-time PCR. 
0462. The first strand cDNA used in the quantitative 
real-time PCR was synthesized from 20 tug of total RNA that 
was treated with DNase I (Amplification Grade, Gibco 
BRLLife Technology, Gaithersburg, Md., using Superscript 
Reverse Transcriptase (RT) (Gibco BRL). Real-time PCR 
was performed with an ABIPRISM 7900 sequence detection 
system (PE Biosystems, Foster City, Calif.). The 7900 
system uses SYBRTM green, a fluorescent dye that only 
intercalates into double stranded DNA, and a set of O644S 
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 was per 
formed in 12.5 til 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 primer. The cDNAs used for the RT 
reactions were diluted 1:10 for O644S and 1:100 for the 
B-actin control. The expression of O644S in each of the 
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tissue Samples was represented by the comparative Cr 
(threshold cycle) method. Cr indicates the fractional cycle 
number at which the amount of amplified target reaches a 
fixed threshold. The C value of normal skin was used as a 
comparative reference in order to evaluate the over-expres 
Sion levels seen with O644S. 

0463 O644S did not show over-expression in ovarian 
tumor tissue compared to normal tissue, however it did show 
higher expression in ovarian tumor tissue than in other 
normal tissue. AS O644S is over-expressed in ovarian tumor 
tissue compared to normal tissues, it is a useful ovarian 
tumor antigen for the development of immunotherapeutic 
and/or diagnostic reagents. The high expression of O644S in 
both ovary tumor and normal ovary demonstrates that it 
would be a useful marker in the detection of metastatic 
CCC. 

Example 21 

O591S is Over-Expressed in Ovarian Cancer 
0464) This example describes how the ovarian antigen 
O591S, and antibodies specific for O591S, represent impor 
tant therapeutic and diagnostic reagents useful in the detec 
tion of various types of carcinomas. The identification and 
characterization of O591S (SEQ ID NO: 214, encoding the 
protein of SEQ ID NO:215) was described above (Example 
1 and 4). In order to further characterize O591S, antibodies 
were generated against amino acid 14-141 of SEQ ID 
NI:215. 

0465. To generate these antibodies, amino acids 14-141 
of SEQID NO:215 were expressed in an E. coli recombinant 
expression System and the cultures grown over-night in LB 
Broth, supplemented with the appropriate antibiotics, at 37 
C. in a shaking incubator. Following the incubation, 10 mls 
of the over-night culture was added to 500 ml of 2x YT, 
Supplemented with the appropriate antibiotics, in a two-liter 
baffled Erlenmeyer flask. When the optical density (at 560 
nm) of the cultures reached 0.4–0.6, the cells were induced 
with IPTG (1 mM). Fours hours post-induction with IPTG, 
the cells were harvested by centrifugation, followed by 
washing with phosphate buffered saline (PBS). The Super 
natant was then discarded and the cells either frozen for 
future use, or immediately processed. 
0466. To process the cells, 20 ul of lysis buffer was added 
to the cell pellet and the mixture vortexed. To break open the 
E. coli cells, the mixture was run through a French Press at 
a pressure of 16,000 psi. The mixture was then centrifuged 
again and the Supernatant and cell pellet checked by SDS 
PAGE for the partitioning of the O591S-specific recombi 
nant protein. 
0467 To isolate the O591S proteins 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. This procedure was repeated twice more. The 
washed inclusion body pellet was solubilized with either 8 
M urea or 6 M guanidine HCl 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 minutes to 1 hour at room temperature with continu 
ouS agitation. After incubation, the resin and protein mixture 
were poured through a disposable column and the flow 
through collected. The column was then washed with 10-20 
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column volumes of the solubilized buffer. The antigen was 
then eluted from the column using 8 Murea, 10 mM Tris, pH 
8.0, and 300 mM imidazole and collected in 3 ml fractions. 
0468 A SDS-PAGE gel was run to determine which 
fractions to pool for further purification. As a final purifi 
cation step, a strong anion 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 the column with an increasing Salt 
gradient. Fractions were collected as the column was run and 
second 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. 
0469. In order to generate polyclonal anti-Sera against 
O591 S, 400 lug of O591S protein was combined with 100 
ug of muramydipeptide (MDP). An equal volume of Incom 
plete Freund's Adjuvant (IFA) was added and the resulting 
Solution mixed. Every four weeks, animals were boosted 
with 100 tug of antigen mixed with an equal volume of IFA. 
Seven days following each boost, the animal was bleed, and 
the sera isolated by incubating the blood at 4 C. for 12-24 
hours followed by centrifugation. 
0470. In order to characterize the rabbit polyclonal anti 
Sera, 96 well plates were coated with antigen by incubating 
with 50 ul (typically 1 lug) at 4 C. for 20 hours. Following 
the incubation, 250 ul of BSA blocking buffer was added to 
the wells and incubated at room temperature for 2 hours. The 
plates were then washed 6 times with PBS/0.01% Tween. 
0471 Fifty microliters of the diluted sera was added to 
each well and incubated at room temperature for 30 minutes. 
Plates were washed as described above, before 50 ul of 
goat-anti-rabbit horse radish peroxidase (HRP) at a 1:10,000 
dilution was added and incubated for 30 minutes. Plates 
were washed as described above and 100 ul of TMB 
microwell Peroxidase Substrate was added to each well. 
Following a 15-minute incubation in the dark at room 
temperature, the colorimatric reaction was Stopped with 100 
All of HSO and immediately read at 450 nm. All polyclonal 
antibodies tested demonstrated Specific immunoreactivity to 
the appropriate antigen. 
0472 Immunohistochemical analysis (IHC) of O591 S 
expression was then performed to determine the tissue 
specificity of O591 S. For IHC, paraffin-embedded formalin 
fixed tissues were Slice 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 min 
utes. Primary antibody was added to each section for 25 
minutes at a range of concentrations, followed by a 
25-minute incubation with an anti-rabbit biotinylated anti 
body. Endogenous peroxidase activity was blocked by three 
1.5-minute incubations with hydrogen peroxidase. The avi 
din biotin complex/horse radish peroxidase (ABC/HRP) 
System was used along with DAB chromogen to visualize 
antigen expression. The Slides were then counterstained with 
hematoxylin. 
0473) Of the tissues tested, 4/5 primary ovarian cancers 
and 3/5 metastatic ovarian Samples tested positive for 
O591S immunoreactivity. Of the normal tissue samples 
tested, 2/5 normal ovary Samples were positive, and 1/1 
normal bronchial epithelium was positive. Normal alveolar 
epithelium, kidney, colon, liver, and heart were all negative 
for O591S immunoreactivity. 
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0474 These findings further validate the use of O591S in 
any of a variety of illustrative diagnostic and therapeutic 
embodiments described herein. 

Example 22 

Cell Surface Expression of the Ovarian Tumor 
Antigen, O591S 

0475. The identification and characterization of O591S 
(SEQ ID NO: 214, encoding the protein of SEQID NO:215) 
was described above (Example 1 and 4). To characterize the 
cell surface expression of O591S, cell lines were either 
transfected with full-length O591 ScDNA or infected with 
an adenoviral expression construct expressing O591S 
cDNAs. These cell lines were then stained using purified 
rabbit polyclonal anti-O591S antibodies raised against Syn 
thetic O591S peptides, and surface expression analyzed by 
FACS. The O591S polyclonal antibodies were raised against 
the following peptides; peptide 1 (SEQ ID NO:291) corre 
sponding to amino acid positions 26-55 of the O591S 
protein sequence (SEQ ID NO:215), peptide 2 (SEQ ID 
NO:292) corresponding to amino acid positions 53-78 of the 
O591S protein sequence (SEQ ID NO:215), and peptide 3 
(SEQ ID NO:293) corresponding to amino acid positions 
103-129 of O591S protein sequence (SEQ ID NO:215). 
Polyclonal antibodies were generated essentially as 
described in Examples 17 and 21 of the present application. 
0476 Cell surface expression of O591S was determined 
as follows: 

0477) 1. oNXA cells were transfected by CaPO 
precipitation with (a) a negative control c)NA 
cloned into the expression vector pBIB, or (b) 
O591S cDNA cloned into the expression vector 
pBIB. Seventy-two hours post-transfection, the cells 
were harvested and stained with either (i) control 
rabbit polyclonal antibody, (ii) rabbit polyclonal 
anti-O591S antibody, or (iii) secondary antibody 
(anti-rabbit-FITC) alone. All cells transfected with 
an expression vector containing O591S Stained using 
the O591S specific polyclonal antibodies, demon 
strating surface expression of O591S. 

0478 2. ONXA cells were transfected by CaPO 
precipitation with either; pBIB/O591S (O591S 
cDNA cloned into the expression vectors pBIB), 
pcDNA/O591S (O591S cDNA cloned into the 
expression vector, pcDNA3), or pCEP/O591S 
(O591S cDNA cloned into the expression vector 
pCEP4). Seventy-two hours post-transfection, cells 
were harvested and stained with either (i) control 
rabbit polyclonal antibody or (ii) rabbit polyclonal 
anti-O591S antibody. O591S was detected on the 
surface of all cells transfected with O591S specific 
sequences. O591S expression levels were shown to 
be highest with the episomal replicating vector 
pcDNA4. 

0479. 3. ONXA and 293 cells were transfected by 
CaPO, precipitation with pcDNA/O591S (O591S 
cDNA cloned into the expression vector pc DNA3). 
Seventy-two hours post-transfection, the cells were 
harvested and stained with either (i) control rabbit 
polyclonal antibodies, or (ii) rabbit polyclonal anti 
O51.9S antibody. The cells were than analyzed using 
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FACS analysis. Both onXA and 293 cells trans 
fected with O591S demonstrated cell Surface expres 
Sion of O591S. 

0480. 4. VA13 cells and oNXA cells were infected 
(MOI of 10:1) with O591S/adenovirus (O591S 
cDNA cloned into the adenoviral expression vector). 
Seventy-two hours post-infection, the cells were 
harvested and stained with either, (i) control rabbit 
polyclonal antibody, or (ii) rabbit polyclonal anti 
O591S antibody. The cells were then analyzed using 
FACS. Cells infected with O591S/adenovirus dem 
onstrated cell surface staining specific for O591S. 

0481 To further characterize that O591S was a surface 
expressed protein, onXA cells were transfected by CaPO 
precipitation with pBIB/O591S (O591S cDNA cloned into 
the expression vector pBIB). Seventy-two hours post-trans 
fection the cells were harvested and incubated for an addi 
tional one hour in either the presence or absence of phos 
hatidylinositol phospholipae C (PI-PLC), an enzyme known 
to cleave glycosyl-phosphatidylinositol (GPI)-linked pro 
teins. GPI-linked proteins are known to be Surface expressed 
proteins. Following incubation with PI-PLC, the cells were 
washed and either stained with (i) rabbit polyclonal anti 
O591S antibody, or (ii) secondary antibody (anti-rabbit 
FITC) alone, and analyzed by FACS for O591S cell surface 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 293 

<21 Oc 
<211 
<212> 
<213> 
<22O > 
<221 
<222> 

SEQ ID NO 1 
LENGTH 396 
TYPE DNA 

ORGANISM: Homo sapiens 
FEATURE 
NAME/KEY: misc feature 
LOCATION: 303, 370, 377, 382 
OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 1 

caaccitcact agtaaatgaa agaaatattg taatttgtat 

agt cagaact ggttittatca gCagtttgat cittctgaggit 

ccacagaacc titcacgtgta ttcacagoct caatgccata 

citgacagot g g to atgtagg tataaga cag gtgc cittatc 

caggatctt g g g gagtatag ttgctggatg catctatttic 

gcc.gctc gag totagagggc cc gtttaaac 

tgccttctan ttgccancCa tintgttgttt goccct 

SEQ ID NO 2 
LENGTH 396 
TYPE DNA 

ORGANISM: Homo sapiens 

<400 SEQUENCE: 2 

cgaccaaaaa gtaaacticca agtgaac atc 

ctggttgttc tittatctoat agittacaatg 

48 

ttgatctgct 

citgg tatgta 

aggaaactct 

actgtggatt 

ct gagggtaa 

cc.gctgatca 

aaatcaaatc taatcc ttitt ggccacatga 

aatcatataa actgtag act gccactacca 
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expression. Analysis demonstrated that cells treated with 
PI-PLC were negative for the cell Surface expression of 
O591S. further demonstrating that this protein is a surface 
expressed protein. Analysis of the O591S protein Sequence 
(SEQ ID NO:215) revealed that the enzyme PI-PLC cleaved 
at either the Arg at position 114 of SEQ ID NO:215, 
resulting in the generation of a liberated 114 amino acid 
fragment, the sequence of which is disclosed in SEQ ID 
NO:289, and theoretically a 27 amino acid cell associated 
fragment (residues 115-141 of SEQ ID NO:215) or at the 
Gly at position 115 of SEQ ID NO:215, resulting in the 
generation of a 115 amino acid fragment, the Sequence of 
which is disclosed in SEQ ID NO:290 and theoretically a 26 
amino acid cell associated fragment (residues 116-141 of 
SEQ ID NO:215). 
0482. These data demonstrate that O591S is a surface 
expressed, GPI-linked protein, making the Sequence a target 
for therapeutic antibodies. 

0483 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. 

gggtotttgg 60 

gtttgctggc 120 

tittagaagtt 18O 

to atttcttg 240 

attatcc tic ct 3OO 

gcct cqactg 360 

396 

60 

120 
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cgatacttct gtgacacaga aggaatgtcc tatttgccta totatctgag gaatgttaaa 18O 

tagagaaaaa tagattataa aacaacctgg aggtoac agg attctgagat aatcc citctg 240 

ttaaaaaa.ca totgaacago: aaatgtccaa totgtaataa aatagittaaa gotccaagtic 3OO 

aagttccactt citacttggct gg.cccagdac aagaaatcta acago actitt gtaatcattt 360 

tgcttittcta atttitc.ccgg agg acatggg ccattg 396 

<210> SEQ ID NO 3 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 22, 28, 29, 30 33 36, 41, 43, 45, 4 6 53, 56, 58 61, 

64, 69, 70, 74, 75, 78, 83, 84, 85, 102, 143, 335 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 3 

cgc.cctttitt tttitttittitt triattgginnin aantcinctitt nantnnaaaa acntgnangg 60 

naan.cc cann cocning gnac cannincoagg agttgggtgg anactgagt g g g gtttgttgt 120 

gggtgagggg gcatctactc ctnttgcaac aagccaaaag tagaacagoc taaggaaaag 18O 

tgacctg.cct toggagccitta gtoccitccct taggg.ccccc toagcctacc citatccaagt 240 

citgaggctat ggaagttct co citcc tagttc actagoaggit tocco atctt titcCaggctg 3OO 

ccccitagdac tocacgttitt totgaaaaaa totanacagg ccctttittgg gtacctaaaa 360 

cc cagotgag gttgtgagct totalaggtaa agcaag 396 

<210> SEQ ID NO 4 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 13, 15 21, 27, 34, 37, 41, 57, 58, 59, 63 64, 71. 72 

77, 78, 83, 87, 93, 170, 207, 210, 308, 379, 382, 389, 391, 
392, 393, 395 

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

<400 SEQUENCE: 4 

gaccaatcct toncincacta incaaaangac cccinctnacci ncCaggaact galacctnnnt 60 

gtninaccitcc innctg.cnnag ccntatintcc aanatcacco accgitat coa citgggaatct 120 

gccago citcc toc gatcaga agagaccalat cqaaaatgag ggttt cacan to acagotga 18O 

aggaaaaggc caaggcacct totcgging gn gacaatgtac catgctaagg ccaaagatca 240 

actcacct gt aataaatticg accitcaaggt caccataaaa ccago accq g aacagaaaaa 3OO 

gaggcctnag gatgcc caag aaa.cacttitt gatcc tittga aaact gtacc aaggtaccgg 360 

ggggaga.ccc aggaaaggnc cnt tatgtint nnntnt 396 

<210 SEQ ID NO 5 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 135, 172, 343, 348, 354, 395 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 5 
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aalaccaccca aatgaccalag goatatatag tatttggagg aatcaggggt ttggaaggag 240 

tagg gaggag aatgaaggaa aatgcaacca gcatgattat agtgtgttca tittagataaa 3OO 

agtagaaggc acaggagagg tag caaaggc caggcttittc tittggtttitc ttcaaacata 360 

ggtgaaaaaa acactgcc at to acaagttca aggaac 396 

<210 SEQ ID NO 9 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 321, 344 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 9 

toga catcgc ggcaacttitt togcggattgttcttgct tcc aggctittgcg citgcaaatcc 60 

agtgctacca gtgtgaagaa titccagotga acaacgacto citcct coccc gagttcattg 120 

tgaattgcac ggtgaacgtt caaga catgt gttcagaaaga agtgatggag caaagtgcc.g 18O 

ggat catgta cc.gcaagtcc totgcatcat cagcggcctd totcatcgcc totg.ccgggit 240 

accagticcitt citgctoccca gggaaact ga acticagtttg catcagotgc tigcaa.caccc 3OO 

citctttgtaa cqggccaagg inccaaaaaaa gqggaaagtt citgnoctcgg cccitcaggcc 360 

agggcticcgc accaccatcc tottccitcaa attagc 396 

<210> SEQ ID NO 10 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 115, 11 6 117, 130 138, 142, 143, 144, 145 146, 153 

157, 158, 159, 160, 164, 175, 176, 177, 178, 179, 183, 187, 197, 
198, 202, 203, 204, 205, 206, 211, 212, 213, 215, 216, 217, 
220, 221, 222 226, 231, 234, 236, 237, 245 246 247 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 250, 255, 264, 266 , 267, 268, 269, 27 O 271. 272, 279, 

284, 297 303, 304, 305, 308, 315, 317, 318, 319, 320, 321, 322 
323, 333 334, 337, 338, 342, 343, 368, 372, 374, 380, 381, 
391, 395 

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

<400 SEQUENCE: 10 

cotttitttitt tittitttittitt tittittitttitt ttittittittitt ttittittittitt tittittitt titt 60 

titttittittitt titttittittitt titttittittitt titttittittitt titt taaaaaa aaaanninittit 120 

ttttitttittn aaaaaaangg gnnnnnttitt ttnccc.nnnn goggingggggg gggginnnnnt 18O 

ttnaaanaaa aaaaccinnaa annnnngggg nnnannnaan inncocnccc.c naancinntaa 240 

aaaanning gn aaaanagggg g g gnannnnn ninggggggna aaanttttitt ttttittnaag 3OO 

gginning gnaa aaaantnnnn nnnttitttitt ttinnaaningg gnnaaaaaaa aaaaaaaaaa 360 

atttitttingg gntnaggggn ngggggaaaa niccicna 396 

<210> SEQ ID NO 11 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
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accatgatgc gcaaggcc at cogagggcac citggaaaa.ca accoagctot goagaaactg 3OO 

citgcct cata toc gggggaa totgggctitt gtgttcacca aggag gacct cactgagatc 360 

agggacatgttgctggccaa talaggtgcca gctgct 396 

<210 SEQ ID NO 15 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&222> LOCATION: 333 

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

<400 SEQUENCE: 15 

accgc.gcggg cacagggtgc cqctgaccga gg.cgtgcaaa gacitccagaa ttggagg cat 60 

gatgaag act citgctgctgt ttgttggggct gctgctd acc toggagagt g g g caggtoct 120 

gggggaccag acggtotcag acaatgagct coaggaaatg to caatcagg galagtaagta 18O 

cgtoaataag gaaattcaaa atgcttgtca acggggtgaa acagataaag act citcatag 240 

aaaaaacaaa cqaagagcgc aag acactgc ticago aacct agaagaa.gcc aagaagaaga 3OO 

aagaggatgc cctaaatgag accagggaat canagacaaa gotgaaggag citcc.caggag 360 

tgtgcaatga gaccatgatg gcc citctggg aagagt 396 

<210> SEQ ID NO 16 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 114 121, 122 123, 127, 134 136, 138, 140, 141 142 

143, 144, 148, 163, 166, 172 173, 174, 176, 177, 183, 184, 185 
187, 195, 196, 198, 199, 202, 203, 20 6, 213, 214, 215, 216 
217, 218, 219, 223, 225, 226, 227, 229, 230, 236, 238 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 239, 252 256, 257 261, 262, 268, 269, 273, 278, 280 

288, 289 290, 292, 293, 303, 312, 325, 327, 333, 335, 336, 341 
342, 347, 354, 359, 365, 371, 383, 384, 386, 388, 391 

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

<400 SEQUENCE: 16 

ttitttitttitt titttittittitt titttittittitt tttitttittitt titttittittitt tittitttittitt 60 

titttittttitt tttitttittitt tttittitttitt tttittitttitt tttittitttitt tittingggggg 120 

nnnaaanttt tittntnanan nnnngggnaa aaaaaaaaaa aanaangggg gnnntninggc 18O 

cc.nnnanaaa aaaanngnna annaancccc cc.nnnnnnnc ccn.cnnntnin ggaaananna 240 

aaac cocc cc cngggninggg nnaaaaannic ccinggggnan tttittatnnn anncocc ccc 3OO 

ccinggggggg gnggaaaaaa aaaantnccc cc.nannaaaa ninggg gncoc coccinittittnc 360 

aaaanggggg incCggg CCCC C Cnnantntt niggggg 396 

<210 SEQ ID NO 17 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 17 
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accacactaa ccatatacca atgatggcgc gatgtaacac gagaaag cac ataccaaggc 60 

caccacacac cacctgtcca aaaaggccitt cq atacggga taatcctatt tattacctda 120 

gaagttttitt tottc.gcagg atttittctga gccttittacc acticcagoct ag.cccctacc 18O 

ccc.caactag gagggcactg. gcc.cccaa.ca ggcatcacco cqctaaatcc cctagaagtic 240 

ccactcctaa acacatcc.gt attactc.gca toaggagtat caatcaccitg agctoaccat 3OO 

agtctaatag aaaacaa.ccg aalaccaaata attcaag cac to cittattac aattt tactg 360 

ggtotctatt ttacccitcct acaagcctca gagtac 396 

<210> SEQ ID NO 18 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 51, 54, 66, 81, 86, 98, 106, 111, 117, 124, 129, 133 

135, 150 151, 15 4 159, 161, 172 179, 181, 183, 185 220, 223 
229, 238 258, 259, 264, 282, 289. 292, 294, 299 303, 311, 
315, 329, 343, 349, 351, 353, 361, 369, 370, 389, 392 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&222> LOCATION: 396 

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

<400 SEQUENCE: 18 

titttittttitt tttitttittitt tttittitttitt tttittitttitt tttittttitta ntcnaaaggg 60 

gaag gncoct ttittattaaa nittggincatt ttactittinct tttittnaaaa ngctaanaaa 120 

aaanittittnt ttnitnctitaa aaaaa.ccct natintcacna incaaaaaaaa.. cnatticcicnic 18O 

ntncinttittg tdataaaaaa aaaggcaatg gaattcaacn tancCtaana aaactittncc 240 

tgggaggaaa aaaaattnint ccgngggaaa cacttggggc tintccaaant gnanc catnic 3OO 

tangag gacc ntctintaaga titt coaaang aaaccoctitc ctnccaaang nantaccc.cg 360 

ntgcctacnn cocataaaaa aaaccitcanic cntaan 396 

<210 SEQ ID NO 19 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 47, 69, 75, 80, 83, 87, 88 90, 92, 102 104 108, 116, 

121, 130 138 139, 142, 153, 156, 158, 162, 165, 166, 180, 192 
193, 195, 201 224, 226, 232, 235, 237, 241, 248, 251, 253 
25 6, 269, 272, 274, 277, 284, 287. 290, 292, 297 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 299, 305, 306, 315, 323, 324, 326, 332 351, 368, 377, 

380, 383, 387, 392 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 19 

titttittttitt tttitttittitt tttittitttitt tttittitttitt titttittntgg totgggctitt 60 

tattittacna aaaanctaan gognaaanntn crittaaacta antingaanac aaagtnittaa 120 

ngaaaaaggn citgggggnnt cntttacaaa aanggincingg gncannitttg ggcttaaaan 18O 

ttcaaaaagg gnn.cntcaaa nigg gtttgca tttgcatgtt to ancinctaa anc gnangaa 240 

naaaccongg ngniccinctgg gaaaagttnt timanctncca aaanatnaan timtttgnanc 3OO 
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aggginnittitt togg gnaaaaa aannanttco anaaacttitc catcc cctog nitttgggttc 360 

ggccttgngt titt.cggnatin atntcCntta angggg 396 

<210> SEQ ID NO 20 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 29, 43, 49, 53, 55, 75, 81 100 110 111, 125, 129, 160, 

162, 168 246 277 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 20 

tttitttittitt tttitttittitt ttttittctna acaaaccotg ttnttgg gng g gngngggta 60 

taatactalag ttganatoat intcatttacg g g g galagg.cn citttgttgaan naggc ctitat 120 

ttctnttgno cittitcgtaca gggaggaatt togaagtaaan anaaaccinac citggattact 18O 

cc.ggtotgaa citcaaatcac gtagg actitt aatcgttgaa caaacaaacc tittaatagog 240 

gctg.cnccat toggatgtcc tdatccaa.ca to gaggincot aaa.ccctatt gttgatatgg 3OO 

actctaaaaa taggattgcg citgttatc.cc tagggtaact tottc.ccgt g g to aaagtta 360 

ttggat.ca at tdagtataag tagttc.gctt tactg 396 

<210> SEQ ID NO 21 
&211's LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 6, 9, 18, 23, 37, 43, 48 55, 65. 73 75 103 110 

117, 123, 125, 134, 153, 182, 195, 202, 205 213, 216, 223, 239, 
249, 276, 293, 294, 302, 307, 344, 356, 359, 369, 374, 381, 
392 

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

<400 SEQUENCE: 21 

acatanatint tatactanca ttnaccatct cacttignagg aanactanta tatcnct cac 60 

acctnatato ctncintacta tacctagaag gaataatact atngctgttn attatancta 120 

ctintnataac cotnaacacc cactccctct tancCaatat tigtgcctatt gccatactag 18O 

tntttgcc.gc ctd.cnaag ca gng gnggg cc tancCntact agnotcaatc. tccaa.cacnt 240 

atggccitana citacgtacat aacctaaacc tactcnaatig citaaaactaa tonncocaac 3OO 

antitatnitta citaccactga catgactittc caaaaaacac atantttgaatcaacncanc 360 

cacccacanc citantt atta incatcatcc.c. cntact 396 

<210> SEQ ID NO 22 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 17, 244 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 22 

tttitttittitt ttittganaaa ag.ccgg cata aag cacttitt attgcaataa taaaacttga 60 

gact catalaa toggtgctggg ggaagggtgc agcaa.cgatt totcaccalaa toactacaca 120 
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ggacagcaaa gqqgtgagaa goggctgagg gaggaaaagc Caggaaact g agatcagcag 18O 

agggagccaa goatcaaaaa acaggagatg citgaagctgc gatgaccago atcattttct 240 

taanagaa.ca ttcaaggatt totcatgatg gctgggctitt cactgggtgt taagtctaca 3OO 

aacago acct tcaattgaaa citgtcaatta aagttcttaa gatttaggaa gtggtggagc 360 

ttggaaagtt atgagattac aaaatticcitg aaagtic 396 

<210> SEQ ID NO 23 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 23 

acaaaggcgg titccaagcta aggaattic catcagtgcttt titt.cgcagoc accalaattta 60 

gcaggcctgt gaggttittca tatcctgaag agatgitattt taaagcttitt tttittittaat 120 

gaaaaaatgt cagacacaca caaaagtaga atagtaccat ggagtcc cca cqtacccago 18O 

citgcagcttcaac agittacc acatttgcca accggagaga citgccaaggc aggaaaaag.c 240 

cctggaaagc ccacggcc cc tttitt.cccitt go.gtoag agg ccttagagct ggctgccaaa 3OO 

gcagocaa.cc aaaggggcag citcagcto ct tcgtggcacc agcagtgttc ctdatgcagt 360 

tgaagagttg atgtc.tttga caa.catacgg acactg 396 

<210> SEQ ID NO 24 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 313, 337, 340, 350, 351, 352, 353, 354, 355, 356, 366, 

376, 377, 378, 382, 384, 385, 387, 389, 390, 392, 393, 396 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 24 

cgacitatcct citcagattct tatctggcac taatttataa citattatatt atcagag act 60 

atgtag caat atatoagtgc acaggcgcat cocaggcctd tacagatgta totctacacg 120 

taagtataaa taatttgca taccaggttt tacacttgca totctaatag agattaaaaa 18O 

caacaaattg goctottcct aagtatatta atatoattta toctitacatt titatgccitcc 240 

ccctaaatta atgactgagt tdgtggaaag cqgctaggitt ttattoatac totttitttgt 3OO 

totcaactitc aanagtaatc tacctctgaa aaatttntan tittaatattn nnnnnnagga 360 

atttgngcca citttanninct timcnntntinn timnccin 396 

<210> SEQ ID NO 25 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 90 125, 136, 278. 299 301, 305, 344, 347, 353, 355 

356, 357, 359, 360, 361, 365, 369, 378, 380, 381, 382 383, 384, 
385, 386, 391, 392, 393, 395, 396 

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

<400 SEQUENCE: 25 

tttitttittitt tttitttittitt gtottittaaa aaatataaaa gtgttattat tittaaaacat 60 
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caag cattac agacitgtaaa atcaattaan aactittctgt atatgaggac aaaaatacat 120 

ttaanacata tacaanaaga tigctttittcc tdagtagaat gcaaacttitt atattaagct 18O 

totttgaatt ttcaaaatgt aaaataccala ggctttittca catcagacaa aaatcaggaa 240 

tgttcaccitt cacatccaaa aagaaaaaaa aaaaaaancc aattittcaag titgaagttna 3OO 

incaanaatga tigtaaaatct gaaaaaagtg gccaaaattt taanttncaia can anningnn 360 

incagnitttna toggatctintn nnnnnnctitc nnntnin 396 

<210> SEQ ID NO 26 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 313, 314, 316, 318, 321, 343, 344, 352, 353, 356, 363, 

366, 370, 372, 373, 374, 375, 377, 378, 379, 383, 384, 385, 386, 
387, 391 393, 394, 395, 396 

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

<400 SEQUENCE: 26 

gacgcticc cc cctocc cccg agc.gc.cgcto cqgctgcacc gcgctcqctic cqagtttcag 60 

gctcgtgcta agctagogcc gtcgtcgtct coctitcagto go catcatga ttatctaccg 120 

ggacct catc agccac gatg agatgttcto cqa catctac aagat.ccggg agatcgcgga 18O 

Cgggttgttgc Ctggaggtgg aggggaagat ggtcagtagg acaga aggta acattgatga 240 

citcgctoatt ggtggaaatg cctocgctga aggcc.ccgag gg.cgaaggta ccc.gaaag.ca 3OO 

cagtaatcac tonngn cinat nittgtcatga accatcacct gcning aaa.ca annittinacaa 360 

aanaanic ctrl cnn.nnanninc ctnnnnnatt incinnnn 396 

<210 SEQ ID NO 27 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 49, 61, 66 73, 75, 99, 102 103, 105, 107 120, 124 

126, 129, 138 139, 141 147, 155, 157, 162, 165, 175, 187, 191, 
193, 198, 207, 217, 21.8 220, 221, 223, 226, 231, 232, 245 
257, 259, 260 263, 266 , 271 287, 305, 306, 307, 308 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 321, 330, 332, 335, 342, 343, 344, 345, 349, 350, 351, 

352, 354, 355, 356, 357, 365, 366, 367, 370, 371, 372, 373, 374, 
375, 376, 377, 378, 379, 380, 381, 382, 383, 386, 387, 388, 
389, 391, 392, 393, 394, 395, 396 

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

<400 SEQUENCE: 27 

titttittttitt tttitttittitt tttittitttitt tttittitttitt taggctaaant titatgtatac 60 

nggittnttica aanginggggg aggggggggg gcatccatint anncmcnico a ggtttatggn 120 

gggntnttint act attanna nittittcnctt caaancinaag gnttintcaaa toatnaaaat 18O 

tattaanatt incingct gnta aaaaaangaa togaac cnn.cn nanganagga ninttt catgg 240 

ggggnatgca toggggnann conaanaacc ncggggc.cat toccgan agg cccaaaaaat 3OO 

gtttnnnnaa aaagggtaaa nitt accoccin thaantttat annnnaaann nnannnnagc 360 

ccalaninnittin nnnnnn.nnnn nnn.cc.nnnna nnnnnn 396 
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<210> SEQ ID NO 28 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 278, 283, 298, 309, 326, 331, 338 351, 355, 356, 357 

358, 360, 371, 377, 378, 383, 386, 387 391 393, 394, 395 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 28 

cg acctttitt tttitttittitt atagatgaaa gagggittitat ttattaatat atgatagoct 60 

tggctoaaaa aagacaaatgagggctoaaa aag gaattac agtaactitta aaaaatatat 120 

taaacatato caagatccita aatatatt at tctocccaaa agctagotgc titccaaactt 18O 

gatttgatat tittgcatgtt titcccitacgt tacttggitaa atatatttgc titctoctittc 240 

tgcaatcgac gitctgacago to atttittgc tigttittgnda acntgacgtt to accittntg 3OO 

tittcaccant totggaggaa ttgttnaiaca inct tacanca citgccttgaa naaa.nnnnan 360 

gcctcaaaag intcttgninct atnctnnttc ntnnnt 396 

<210 SEQ ID NO 29 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 329, 334, 361, 386, 390 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 29 

gacittgctica tittagagttt gcaggaggct coatact agg titcagtctgaaagaaatcto 60 

citaatggtgc tataga gagg gaggtaacag aaagacitctt ttagg gcatt tttctgactic 120 

atgaaaagag cacagaaaag gatgtttggc aatttgtc.tt ttaagttctta accittgctaa 18O 

tgtgaatact gggaaagtga tittttittcto acticgtttitt gttgcto cat totaaagggc 240 

ggaggtoagt cittagtggcc ttgagagttg cittittgg cat ttaaatatto taagaga att 3OO 

aactgtattt cotgtcacct attcactant gcangaaata tacttgctoc aaataagtca 360 

ntatgagaag to actotcaa toga aanttgn tttgtt 396 

<210 SEQ ID NO 30 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 28, 83, 126, 138, 254, 275, 298, 310 311, 353, 363, 

374, 379, 393 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 30 

tttitttittitt tttittttittg aaatttanaa acaaattitta tittaagatct gaaatacaat 60 

toctaaaata toaacttittc canaaaaccq toggctacaca ataatgcatt gccitctato a 120 

tgttanaacg tdcattanac toaaatacaa aaaccatgaa acaaatcacc atccttcaac 18O 

aatttgagca aagatagaat gcctaagaac alacatagatg gacittgcaga ggatgggctg 240 

ttitt acttica agcnccataa aaaaaaaaaa gag cncaaat gcattgggitt titcaggtnta 3OO 
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tacattaa.gn nga accitttg gcactaggaa totaggg.cgtt ttgtcacata gcnittaa.cac 360 

atnittaaaaa attntgtant gtcaaaggga tangaa 396 

<210> SEQ ID NO 31 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 285 287, 350, 362, 365, 377, 378, 382, 388, 390, 393 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 31 

gacgggccag ggc catctgg aaagggaact c ggctttitcc agaacgtggt ggatcatctg 60 

togggtgttgt ggtgaacacg titcagttcat cagggcctac gotcc.gg gala gggg.ccc.cca 120 

gctgtggctc toccatgcc.g. g.gctgttgttt gcagotgtcc gag to tccat cogcc tittag 18O 

aaaaccagoc acttctttitc ataag cactg acagg gcc.ca gcc cacagoc acaggtgcga 240 

toagtgccitc acgcaggcaa atgcactgaa acco aggggc acacn.cncgc agagtgaaca 3OO 

gtgagttc.cc cc.gacagocc acgacago.ca ggactg.ccct coccaccc.cn ccc.cg acco c 360 

angancacgg cacacanntc anc citctnan citingct 396 

<210> SEQ ID NO 32 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 341 

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

<400 SEQUENCE: 32 

cgactggcct cataccttgt citacacagtc. cct gcacagg gttcc talacc totggittagt 60 

aaagaatgtc. actittctaac aggtotggaa gotcc gagtt tat cittggga acticaag agg 120 

agaggatcac ccagttcaca gg tatttgag gatacaaacc cattgctggg citcggctitta 18O 

aaagttctitat citgaaatticc ttgttgaaa.ca gagtttcatc aaa.gc.caatic caaaaggcct 240 

atgtaaaaat aaccattctt gctgcactitt atgcaaataa to aggccaaa tataagacita 3OO 

cagtttattt acaatttgtt tttaccaaaa atgaggacta nagagaaaaa togtgcticca 360 

aag cittatca tacatttgtc attaagttcct agtcto 396 

<210 SEQ ID NO 33 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 121, 122, 124, 125 126, 128 130 131, 132, 133 134, 

136, 137, 153, 15 4 155, 156, 157, 158, 159, 168, 169, 170, 171, 
172, 173, 174, 175, 176, 177, 178, 179, 184, 185, 192, 197, 
199, 200, 202, 204, 205, 208, 209 210, 211, 214, 215 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 216, 217, 218, 222 227, 228, 229, 233 234 241 242 

244, 245 246 247, 248 249 252, 260 261, 262, 263. 264. 265 
270, 272, 273, 274, 275, 279, 282, 284, 288, 290, 291, 292, 
293, 294, 299, 300, 301, 302, 303, 306, 313, 314, 319 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
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<221 NAME/KEY: misc feature 
<222> LOCATION: 327, 328, 330, 331, 332, 333 334, 335, 343, 349, 350 

351, 352, 355, 360, 369, 370, 371, 375, 379, 387, 388, 390, 391, 
392, 393, 394, 395, 396 

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

<400 SEQUENCE: 33 

cotttitttitt tittitttittitt tittittitttitt ttittittittitt ttittittittitt tittittitt titt 60 

ttitttitttitt titttittittitt titttittittitt tttitttittitt titttittittitt tittitttittitt 120 

ningnnntntin nnnnannaaa aaaaaaaaaa aannnnnnna aaaaaaannn nnnnnnnnnt 18O 

tittninggggg gnttittnann gnannittinnn nittinnnnnaa anccc.cnning ggningggggg 240 

nntnnnnnng gnaaaaaaan nnnnnggggn cnnnngg gnc cincincccnan nnnnaaaann 3OO 

nnng gnttitt ttninttittna aaaaaanngn nnnnnaacaa aantttittnin innaanittittn 360 

gggggaaann ncocntttnt titttittnnan nnnnnn 396 

<210> SEQ ID NO 34 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 8, 60, 72 123, 128, 155, 172, 198, 207, 246, 305 325, 

348, 349, 369, 371, 380, 393, 394 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 34 

acggacCnag Ctggaggagc tigggtgtggg gtgcgttggg Ctggtgggga ggCCtagttin 60 

gggtgcaagt angtotgatt gag cittgttgttgttgctdaag ggacagocct g g g to taggg 120 

ganagagncc ctdagtgtga gacco accitt coccingtocc agc.ccct coc antitc.ccc.ca 18O 

gggacggcca citt.cct gntc ccc.gacncaa ccatggctga agaacaa.ccg caggtogaat 240 

tgttcntgaa gqctgg cagt gatggggcca agattgg gaa citgcc cattc. tcc cacagac 3OO 

tgttinatggit actgtggcto aag gnagtica cctitcaatgt taccaccinnt gacaccaaaa 360 

ggcggaccina nacagtgcan aagctgtgcc canngg 396 

<210 SEQ ID NO 35 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 35 

to gaccaaaa toaaatctgg cactcacaag ccctggc.cga ccc.ccaatgg gttttaccac 60 

tocc cctota gaccotgtct tdcaaaatcc totcc ctago cagotagitat tittctgggct 120 

aaag actota caaccagttc citc catttta tagaagttta citcactc.cag gggaaatggit 18O 

gagtccitcca accitcc ctitt caaccagtcc catcattcca accagtggta ccatagagca 240 

gcaccoccc.g. ccacccitctg agc.cagtagt gcc agcagtg atgatggc.ca cc catgagcc 3OO 

cagtgctgac citggcaccca agaaaaagcc caggaagttca agcatgcct g togalagattga 360 

gaaggaaatt attgat accq cc gatgagtt tatga 396 

<210 SEQ ID NO 36 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
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<400 SEQUENCE: 36 

togacgggaa gagcct gcta cqgtggactg tdagacticag to cactgtcc toc toccago 60 

gaccc.cacgc tigg accoccit gcc.gg accct coaccctitcg gcc.cccaa.gc titcc.cagggg 120 

cittcctittgg actgg actgt coctogctoat coattctocit gccaccocca gacctccitca 18O 

gctcCaggitt gccaccitcct citc.gc.cagag tdatgagg to coggcttctg. citcto cqtgg 240 

cc catctgcc cacaattcgg gagaccacgg aggagatgct gcttgggggit cotggacagg 3OO 

agcc.cccacc citctoctago citggatgact acgtgagg to tatat citcga citggcacago 360 

ccaccitctgt gctggacaag gocacggc.cc agg gcc 396 

<210 SEQ ID NO 37 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&222> LOCATION: 376 

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

<400 SEQUENCE: 37 

cgacggtgtc. agcaactggc catgccacag cacataaaga ttacagtgac aagaaaaa.ca 60 

ttgtttgagg atticcitttca acagataatg agcttcagtc. cccaagatct gcgaagacgt. 120 

ttgtgggtga tttittcCagg agaagaaggt ttagattatg gaggtgtagc aagagaatgg 18O 

ttctttcttt totcacatga agtgttgaac ccaatgtatt gcctgtttga atatgcaggg 240 

aaggataact actgcttgca gataalacc cc gcttcttaca totaatccaga to acctgaaa 3OO 

tatttitcgitt ttattggcag atttattgcc atggctotgttccatgg gaa aattcataga 360 

cacgggittitt totttnccat totataag.cg tatctt 396 

<210 SEQ ID NO 38 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 38 

c gaccaaaat gataaatago tittaagaatg tdctaatgat aaatgattac atgtcaattit 60 

aatgtactta atgtttaata cottatttga ataattacct gaagaatata titttittagta 120 

citgcatttca ttgattctaa gttgcactitt ttacccccat actgttaaca tatctgaaat 18O 

cagaatgtgt cittacaatca gtgatcgttt aac attgttga caaagtttaa togacagttt 240 

tittcccatat gtatatataa aataatgttgt tttacaatca gtggcttaga titcagtgaaa 3OO 

tacagtaatt cattcaatta tdatagitatc tttacagaca ttittaaaaat aagttattitt 360 

tatatgctaa tattotatgttcaagtggaa tittgga 396 

<210 SEQ ID NO 39 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 39 

to gaccalaga atagatgctd act gtacticc toccaggcgc ccctt.ccc.cc tocaatcc.ca 60 

ccaa.ccctica gagccacccc taaagagata citttgatatt ttcaacgcag ccctgctittg 120 
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ggctg.ccctg gtgctgccac actitcaggct cittctoctitt cacaaccttctgtggctcac 18O 

agaaccottg gagccaatgg agacitgtc.tc aagaggg cac togtogcc.cg acagoctogc 240 

acagggcaag toggacaggg catggccagg togcc actoc agaccc.ctgg cittitt cactg 3OO 

citggctg.cct tagaacctitt cittacattag cagtttgctt totatgcact ttgtttittitt 360 

citttgggtot tatttitttitt titccacttag aaattg 396 

<210> SEQ ID NO 40 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 200, 375 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 40 

tttitttittitt ttttgttatt tagtttittat titcataatca taaacttaac totgcaatcc 60 

agctaggcat gggagggaac aaggaaaa.ca to galacc caa agggaactgc agc gaga.gca 120 

caaagattct aggatact gc gag caaatgg ggtggagggg togctotcct g agctacagaa 18O 

ggaatgatct ggtggittaan ataaaacaca agtcaaactt attcgagttg to cacagtca 240 

gcaatggtga tottcttgct ggtottgcca titcctgg acc caaag.cgctic catggccitcc 3OO 

acaatattoa taccttctitt cactittgcca aacaccacat gcttgccatc caaccactca 360 

gtottggcag to canatogala aaactgggaa ccattt 396 

<210> SEQ ID NO 41 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 288 

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

<400 SEQUENCE: 41 

to gaccitctt gtgtag to ac ttctgattct gacaatcaat caatcaatgg cctagag cac 60 

tgactottaa cacaaacg to act agcaaag tagcaa.cago tittaagttcta aatacaaag.c 120 

tgttctgtgt gagaatttitt taaaaggcta cittgtataat aaccottgtc atttittaatg 18O 

tacaaaacgc tattaagtgg cittagaattt gaacatttgt ggtotttatt tactittgctt 240 

cgtgttgttggg caaagcaa.ca tottc.ccitaa atatatatta cccalaagnaa aag caagaag 3OO 

ccagattagg tttittgacaa aacaaacagg ccaaaagggg gct gacctgg agcagag cat 360 

ggtgagaggc aaggcatgag agggcaagtt togttgt 396 

<210> SEQ ID NO 42 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 65, 68, 69, 71, 72, 75, 77, 79, 82, 85, 86, 87, 89, 90 

97, 98, 105, 107 109 112, 117, 121, 122 124, 126 1 49, 152, 
153, 155, 157, 161, 163, 167, 168, 169, 174, 177, 178, 179 
180, 186, 188, 192, 201, 202, 207, 208, 215, 217, 220 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
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<221 NAME/KEY: misc feature 
<222> LOCATION: 225, 230, 242 243, 247, 250, 259, 263, 271. 272, 279, 

284, 295 298, 299, 308, 309, 312, 323, 342, 348, 351, 363, 366, 
370, 386, 390, 392 

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

<400 SEQUENCE: 42 

citttittittitt tittitttittitt tittittitttitt ttittittittitt ttittittittitt tittittitt titt 60 

aaaanc cinna innaananang gnaaninnann aaaaaannica aaccincintnt anaaaangcc 120 

nntntnaggg ggggggttca aaaccaaang gnngntingga ngnaaannina aaanttnnnn 18O 

gggggnanaa anaaaaaggg nngaa anntg accc.nanaan gaccingaaan ccc.gggaaac 240 

cningggintan aaaaaaagnt gancCctaaa nincocccgna aaanggggga agg gnaannic 3OO 

caaatc.cnnt gngggttggg g gnggggaaa aaaaaaacco cnaaaaant g naaaaaaccg 360 

ggnittnaaan atttgg gttc gggggntttn trittaa 396 

<210> SEQ ID NO 43 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 108, 195, 213, 279, 287, 349 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 43 

tttitttittitt ttittgcttca citgctittatt tittgaaatca caa.gcaattic aaagttgatca 60 

toattgaggc titctgttaaa agttctitcca aagttgccca gttittaanat taaacaatat 120 

tgcactittaa gatgaactaa cittittgggat totcittcaaa gaaggaaagt attgcto cat 18O 

citgttgcttitt cittanactaa aag catactg canaaaactc tattittaaaa atcaacactg 240 

cagg gtacag taa.cat agta aagtacct gc ctattittana atccitanaga acatttcatt 3OO 

gtaagaaact agcc.cattat ttaagtgtcc acagtattitt to atttcant ggtocaagat 360 

gccaaggttt coaaacacaa tottgttcto taatac 396 

<210> SEQ ID NO 44 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 44 

gaccitagttt tacctottaa atatotctgttcc ctitctaa gttgtttgct gtgttittctt 60 

cagagcaaga aggttatatt ttittaaaatt tacttagtaa td cacattcaaaacacacat 120 

caagttctt.ca ggataaagtt caaaaccqct gtcatgg ccc catgtgatct citc.ccitcc cc 18O 

taccccitcta toatttagtt tottctg.cgc aag coactict ggctitcctitt cagttttgttg 240 

gttccc.gttt ttagctagtt cagtggittitt caatggg cat ttcttgcctt tttittittcta 3OO 

aacg acaaat agaaatacat cittctittatt atcctccaaa tocaattcag aggtaatatg 360 

citccaccitac acacaattitt agaaataaat taaaaa 396 

<210> SEQ ID NO 45 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
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<221 NAME/KEY: misc feature 
<222> LOCATION: 18, 19, 22 39 40, 43, 62, 84, 90, 99, 103 104 105, 

117, 120 123, 128, 134 139, 141 142, 143, 144, 145, 182, 187 
207, 218, 219, 242, 247, 257 260, 263 272, 276, 277 279, 
284, 288, 294, 296, 297 305, 310, 314, 319, 320, 322 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 364, 366, 376, 378, 381, 387, 388, 396 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 45 

tttitttittitt ttittaaannt timtaaattitt taatgaaann ganttagaac aatgitatitat 60 

tnacatgitaa ataaaaaaag againcataan ccc catatnc tonnnaaagg aaggganacn 120 

gcing gC cntt tatnagaana nnnnn catat aag acco cat taagaagaat citggatctaa 18O 

anacttncaa acaggagttc acagtangtg alacagoannic cctaatcc.ca citgatgtgat 240 

gntt canata aaatcanican cgntgatcgg gnatcnnanc aatnt ganic g gaanannact 3OO 

gctcinatatn tttnaggann cngatgtggit catttitttac aaagataatg gcc acaccct 360 

to Cngniccga atcgancnga inct cocnnitt citgtgn 396 

<210> SEQ ID NO 46 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 24, 105, 144, 188, 190, 214, 317, 369, 371, 378 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 46 

tttitttittitt tttitttitttctganacagag totcattctg ttgccitaggc tiggattgcag 60 

tggtgccatc toggctcact gcaacctocq cctoctdggit tocanaaatt citcctg.cctc 120 

agccitc.ccgg gtagctggga citanaggcac acgccaccac goc aggctaa tttittatatt 18O 

tittagtanan atggcgtttc accatgttga ccan actgat citcgaac toc cq accitcgtg 240 

atccacccac citcggc citco caaagtgctg ggattacagg cqtgaaacca ccaggcc.cgg 3OO 

cctgaaatat citatttnttt toagattatt tittaaaattic catttgatga atcttittaaa 360 

gtgagctana naaagtgngt gtgtacatgc acacac 396 

<210> SEQ ID NO 47 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&222> LOCATION 290 

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

<400 SEQUENCE: 47 

tttitttittitt tttittittgct gttgccaact gtttattoag gg.ccctgaac g g g toggtg.cg 60 

tgga catgca acacactcgg gcc cacagca gcgtgaccgg cc.gct cocaia gcc.ccggg.cg 120 

cacaac caca gcc aggagca gcc cc tocca ccactgg gcc accgtcCagg gcc.ccacagg 18O 

accago cqaa got gcc.ccgg gcc gaggcca gctgggtoag gtgtaccc.ct agcctggggit 240 

tgagtgagga gcggcacccc cagtatcc to tdt acco caa gttgcccagn aggcc gaggg 3OO 

ggccttgggc ticcatctgca citggccaccc cqtgccaagc atcacagot g c gtgagcagg 360 
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tttgttgttgtg agcgtgtggc ggggcctggit totcc.c 396 

<210> SEQ ID NO 48 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 393, 396 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 48 

citgggcct gt gcc gaagggit citggg cagat citt.ccaaaga tigtacaaaat gtagaaattg 60 

cc citcaag.ca aatgcaaaga tigctdaacac cct tagt cat caagaaaatg caaatggaat 120 

ccacagagag atactgcaca citgacaaaga tiggtogtatt actaaaggtg aataaccago 18O 

gcqggggg.ca cqtggagtica citggalacatt totgcaatgc tiggtgggaat gttcaa.ccc.gt 240 

gcqgcc citct ggaataagcc togcagotcc toccaagagtt accogtgtga cccagcaatt 3OO 

ccactcc tag citccacccac aggaattgaa agcaaagacg caaacagatg cct gtgcacc 360 

aaagttcacg gcago atcct tcgc.catagt ggnaan 396 

<210 SEQ ID NO 49 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s. FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 32, 40 44, 64, 70, 83, 87, 92, 104. 115, 118 125, 127 

130 137, 155, 168, 171, 173, 175, 192, 201, 206, 208, 218, 
219, 235, 247, 249 256, 259, 260 269, 297, 306, 310 320, 
321, 328, 331, 345, 356, 381, 389, 395 

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

<400 SEQUENCE: 49 

acco caaaat gggaaaggaa aagacitcata tina acattgn cgtnattgga cacgtacatt 60 

cggincaagtin caccactact g gncatntga tintataaatg cqging gCatc gacanaanaa 120 

ccating naan atttganaag gaggctgctg atatinggaaa goggcticcinitc nantntgcct 18O 

gggtottgga tina actgaaa inct gancinto aacgtggnnt caccattgat atctinct tot 240 

ggaaatnitna gaccan cann tactatotina citatcattga tigc.cccagga cacaganact 3OO 

ttatcnaaan catgattacn nggacatnita nagctgactg togcting cct g attgtngctg 360 

citggtgttgg toga atttgaa inctggitatint ccaana 396 

<210 SEQ ID NO 50 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 50 

cgacittcttg citggtgggtg g g g cagtttg gtttagtgtt atactittggit citaagtattt 60 

gagittaaact gcttttittgc taatgagtgg gctggttgtt agcaggtttgtttitt.cc to c 120 

tgttgattgt tactagtggc attaacttitt agaatttggg citggtgagat taattitttitt 18O 

taat atcc.ca gctagagata toggcc tittaa citg acctaaa gaggtgttgtt gtgatttaat 240 

tttittccc.gt toctittittct tcagtaaacc caacaatagt citaaccttaa aaattgagtt 3OO 
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gatgtc.citta taggtoacta ccc.ctaaata aacctgaagc aggtotttitc. tcttggacat 360 

actaaaaaat accitaaaagg aag cittagat gggctg 396 

<210 SEQ ID NO 51 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 18, 52, 59, 148, 267, 321, 332 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 51 

tttitttittitt ttcagogngg atttattitta titt catttitt tactcitcaag anaaagaana 60 

gttact attg caggaacaga catttittitta aaaag.cgaaa citcctgacac ccttaaaa.ca 120 

gaaaac attg ttatto acat aataatgng g g gCtctgtct citgcc.gacag gggctgg gtt 18O 

cggg cattag citgtgcc.gto gacaatagcc ccattcacco cattcataaa togctgctgct 240 

acaggaaggg alacagoggct citcc.canaga gggat.ccacc citggalacacg agt caccitcc 3OO 

aaagagctgc gacitgtttga naatctgcca anaggaaaac cactcaatgg gacctggata 360 

acco aggc.cc gggagt cata gcaggatgtg gtactt 396 

<210> SEQ ID NO 52 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 81, 189 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 52 

acct cqctaa gtgttcgcta cqcggggcta ccggatcggit cqgaaatggc agaggtggag 60 

gag acact ga agc gactgca nagcc agaag g gagtgcagg gaatcatcgt c gtgaacaca 120 

gaaggcattc ccatcaagag cac catggac aacco cacca ccacccagta toccago citc 18O 

atgcacagnt to atcc tdaa gocacggagc accgtgcgtg acatc gaccc ccagaac gat 240 

citcaccittcc titc gaatticg citccaagaaa aatgaaatta togttgcacc agataaagac 3OO 

tattitcctga ttgttgattca gaatccaacc gaataag coa citctottggc ticcctgtgtc 360 

attccttaat ttaatgcc cc ccaagaatgt taatgt 396 

<210 SEQ ID NO 53 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 224, 225, 228, 235 240, 246 257 266 , 274, 279, 281 

282, 283 285 287, 288. 290, 291, 292, 293, 294, 295 296, 297, 
300, 301, 303, 307, 311, 313, 314, 317, 318, 319, 320, 321, 
323, 324, 328, 329, 330, 336, 337, 338, 339, 340, 341 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 342, 343, 344, 345, 346 347, 348, 349, 350, 351, 352, 

356, 357, 358, 359, 362, 363, 364, 365, 366, 367, 373, 380, 381, 
382, 385, 387, 388, 389, 390, 392 

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

<400 SEQUENCE: 53 
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ttitttitttitt titttittittitt titttittittitt tttitttittitt titttittittitt tittitttittitt 60 

ttitttitttitt titttittittitt titttittittitt tttitttittitt titttittittitt tittitttittitt 120 

ttitttitttitt titttittittitt titttittittitt tttitttittitt titttittittitt tittitttittitt 18O 

titttittittitt titttittittitt titttittittitt titttittittitt titannittnitt ttittnittitt 240 

cctttnittitt aattcanaaa aagaanaaga aaanataana nnnancinnan nnnnnnnatin 3OO 

ntncttnata ntninttnnnn nannggginnin gogaginnnnn nnnn.nnnnnn nintctnnnnt 360 

tnnnnnnctt gcnccc.cittin ninttingnnnn angcaa. 396 

<210> SEQ ID NO 54 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&222> LOCATION: 367 

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

<400 SEQUENCE: 54 

citcttggggc tigctggg act c gcgtcggitt googacticcc ggacgtaggit agtttgttgg 60 

gcc.gggttct gaggccittgc titctotttac tttitccactc taggccacga tigcc.gcagta 120 

ccagacctgg gaggagttca gcc.gc.gctgc cq agaagctt tacct cqct g accotiatgaa 18O 

ggcacgtgtg gttctoaaat atagg cattctgatgggaac ttgttgttgtta aagta acaga 240 

tgatttagtt totttggtgt ataaaacaga ccaagcticaa gatgtaaaga agattgagaa 3OO 

attccacagt caactaatgc gacittatggit agccaaggaa goccgcaatg ttaccatgga 360 

aact gantga atggtttgaa atgaagacitt totcgt. 396 

<210 SEQ ID NO 55 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 55 

cgacggtttg cc.gc.ca.gaac acaggtgtcg tdaaaactac ccctaaaagc caaaatggga 60 

aaggaaaaga citcatato aa cattgtcg to attggacacg tag attcggg caagttccacc 120 

actactggcc atctgatcta taaatgcggt ggcatcgaca aaagaac cat tdaaaaattit 18O 

gagaag gagg citgctgagat gggaaagggc ticcittcaagt atgcctgggit cittggataaa 240 

citgaaagctg agcgtgaacg togtaltcacc attgatatot cottgttggala atttgag acc 3OO 

agcaagtact atgtgacitat cattgatgcc ccaggacaca gag acttitat caaaaacatg 360 

attacaggga catcto aggc tigacitgtgct gtc.ctg 396 

<210 SEQ ID NO 56 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 134, 145, 255, 279, 337, 344, 369 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 56 

tttitttittitt tttitttctoa tittaacttitt ttaatggg to tcaaaattct gtgacaaatt 60 
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tittggtoaag ttgtttcc at taaaaagtac tdattittaaa aactaataac ttaaaactg.c 120 

cacacgcaaa aaanaaaacc aaaginggitco acaaaa.catt citcctitt cot totgalaggtt 18O 

ttacgatgcattgttatcat taaccagtct tttactacta aacttaaatg gccaattgaa 240 

acaaac agitt citganaccgt tottccacca citgattaana gtggggtggc agg tattagg 3OO 

gataatatto atttagccitt citgagctttctgggcan act togging accitt gcc agcticca 360 

gcag cottint totccactgc tittgatgaca cccacc 396 

<210 SEQ ID NO 57 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 52, 57, 58 61, 72, 75, 77, 84, 87, 88, 93 10 0 1 01 

111, 117, 119, 121 131, 132, 133 134, 142, 143 15 4 156, 159, 
167, 168, 170, 175, 176, 182, 183, 185, 186, 190, 192, 194 
198, 199, 200, 209, 212, 217, 218, 220, 232, 235, 253 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 255, 257 258, 260, 262, 263, 270, 271. 273, 277, 280 

281, 284, 285 289, 296, 297, 298, 303, 305, 307, 309, 310, 317 
322, 324, 337, 338, 342, 344, 346 347, 349, 351, 356, 358, 
366, 368, 371, 377, 380, 388, 389, 393, 396 

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

<400 SEQUENCE: 57 

cCttittittitt tittitttittitt tittittitttitt tittitttittitt tittitttittitt thaaaannitt 60 

ntttittgcaa ancCnancaa aaang gnngg aangaaaaan nggaaaaatt ntttittncint 120 

ntttgggaac nnnnagcc ct timntttgaaa aaanging gnc ttaaaanngn togaannaaag 18O 

gnnannco Cn gntnctitnnn tittaaaaana angggginngn tttitttittaa anaanattitt 240 

ttttitt.ccct aanan.cnn.cn anntgaaacn ngniccc.nacin inctnnctitna aaggginninaa 3OO 

atnanangnn aaaaaanccc tnanccc.ccc cccittannitt timcnannana naaagncinitt 360 

ttgg gncinto naaaaanaan cctttittnint gcnittin 396 

<210 SEQ ID NO 58 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 58 

cg accitcaaa tatgccittat tittgcacaaa agacit gccala gqacatgacc agcagctggc 60 

tacagoctog atttatattt citgtttgttgg tdaactgatt ttttittaaac caaagtttag 120 

aaag aggttt ttgaaatgcc tatggtttct ttgaatggta aacttgag catcttittcact 18O 

titccagtagt cagoaaagag cagtttgaat tittcttgtcg ctitccitatca aaatattoag 240 

agactic gagc acago accoa gacitt catgc gcc.cgtggaa togcto accac atgttggtog 3OO 

aag.cggcc.ga ccactgacitt totgacittag gCdgctdtgttgccitatgta gagaacacgc 360 

ttcaccccca citcccc.gtac agtg.cgcaca ggctitt 396 

<210 SEQ ID NO 59 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
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<400 SEQUENCE: 62 

togacgtttc ctaaagaaaa ccact citttg atcatggctc. tct cit gccag aattgttgtgc 60 

actctgtaac atctttgttgg tagtoct9tt titcctaataa citttgttact gtgctgtgaa 120 

agattacaga tittgaacatg tagtgtacgit gctgttgagt totgaactgg toggc.cgitat 18O 

gtaa.cagotg accaacgtga agatactggit acttgatago citcttaagga aaatttgctt 240 

ccaaattitta agctggaaag incactggant aactittaaaa aagaattaca atacatggct 3OO 

ttittagaatt tonttacgta tattaagatt tongtacaaa ttgaantgtc tdtnctganic 360 

citcaiaccaat aaaatctoag tittatgaaan aaannin 396 

<210 SEQ ID NO 63 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 3, 11, 16, 18, 23, 26, 30 34 37 50, 51, 60, 61, 62 

63 64, 75, 82, 83, 84, 85, 87, 89, 93 94, 97, 98, 99, 118, 
119, 120 122, 134 136, 138 139, 141 144, 145 147, 152, 
15 6, 187, 188, 193, 195, 204, 211, 214, 216, 222 226 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 228, 235 242 258, 264, 265, 269, 275, 294, 298, 301, 

307, 316, 326, 334, 335, 339, 340, 343, 350, 351, 355, 373, 378, 
39 O. 

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

<400 SEQUENCE: 63 

ttntttittitt nttittntntt ttintcnttgn ttgnacingaa cccgg.cgctn ntitccccacn 60 

nnnnacggcc gcc.cntatto annnntncnt canntannina cc.gcaccctic ggactg.cnnn 120 

tngggcc.ccg cc gncnannic niccnn.cnccc antitcnic cqc cqc.cgcc.gcc gccttitttitt 18O 

attggcnn.cc atnanaaccq gggincaccitc ncanging.cgc cnaaanting g g g cang actic 240 

anagggggcc atcaac Cincc aaginncaianc toganctcta caaacggcct acgntttntg 3OO 

niccatonggg tagggnttta ccc.gcnatga t gannat gnn aanaactittn incaaniccictt 360 

tattalaccaa tonggit gngg agacggaacn togtta 396 

<210> SEQ ID NO 64 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 175, 177, 340, 393 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 64 

togacgtogg ggtttcctgc titcaiacagtg cittggacgga accoggcgct c gttc.cccac 60 

ccc.ggc.cggc cqc coatago cagoccitcc.g. tcaccitctitc accgcaccolt c.gg actd.ccc 120 

caaggcc.ccc gcc.gc.cgcto cagogcc.gcg cagccaccgc cqc.cgcc.gcc gcc tintinctit 18O 

agtc.gc.cgcc atgacg accq cqtccaccitc gcaggtocgc cagaact acc accaggactic 240 

agaggcc.gcc atcaa.ccgcc agatcaacct ggagctotac goctoctacg tttacctgtc 3OO 

catgtcttac tactittgacc gcgatgatgt ggctittgaan aactittgcca aatactittct 360 

toccaatcto atgaggagaa goalacatgct ganaaa 396 
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<210 SEQ ID NO 65 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 26, 5 6, 103 122, 145, 151, 154, 187, 189, 203, 224, 256 

273, 305 344 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 65 

tttitttittitt tttitttittitt tttittnacca ataatgcttt tatttitccac atcaanatta 60 

atttatatgt tagttittagt acaagtacta aaatgtatac ttnttgccot aatagotaag 120 

gnatacataa gottcaccat acatnittgca nccincctgtc tdtccitatgt cattgttata 18O 

aatgtanana ttittaggaaa citnttittatt caacct ggga catntatact gtaggagitta 240 

gcactgacct gatgtntitat ttaaaagtaa tajnatattac citttacatat attccittata 3OO 

tattnaaacg tatttc catg ttatccagct taaaatcaca togginggittaa aag catgagt 360 

totgagtcaa atctgg acto aaatcctgat gcticcic 396 

<210 SEQ ID NO 66 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400s. SEQUENCE: 66 

togactittitt tttittccagg acattgtcat aattittittat tatgttatcaa attgttcttca 60 

atataagtta caacttgatt aaagttgata gacatttgta totatttaaa gacaaaaaaa 120 

ttcttittatg tacaatatot tdtctagagt citagcaaata tagtacctitt cattgcagga 18O 

tittctgctta atataacaag caaaaacaaa caactgaaaa aatataalacc aaa.gcaaacc 240 

aaac coccc.g. citcaactaca aatgtcaata ttgaatgaag cattaaaaga caaacataaa 3OO 

gtaactitcag cittittatcta gcaatgcaga atgaatacta aaattagtgg caaaaaaa.ca 360 

a Caacaaac a Calaa Calaa a Caaaaaaa CasaCa 396 

<210 SEQ ID NO 67 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 67 

acgcttttgt cottcatttit aactgttatgtcatactgtt atgttgacat atttcttitat 60 

aaga gaatag aggcaaaagt atagaactga ggatcatttg tatttittgag ttggaaatta 120 

tgaaactitca coatattatg atcatacata ttittgaagaa cag actgacc aaagcto acc 18O 

tgtttitttgt gttaggtgct ttggctgaac ttgattccag cocccttittc cctittggtgt 240 

tgttgtatgtc. tcttcatttc citctoaaatc ttcaactcitt gcc.ccatgtc. tccittgg cag 3OO 

caggatgctg goatctgtgt agtccitcata citgtttactg ataac coaca aattcattitt 360 

catggcagac ctaagctcag accotgccitt gtc.ctg 396 

<210 SEQ ID NO 68 
&2 11s LENGTH 396 
&212> TYPE DNA 
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<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 68 

acctgagtcc tdtcctttct citctocccgg acagoatgag cittcaccact cqctocacct 60 

totccaccala citaccggtoc citgggctotg to caggcgcc cagottacggc gcc.cggc.cgg 120 

tdag cagogc ggc.ca.gcg to tatgcaggcg citgggggctc toggttcc.cgg atcto cqtgt 18O 

CCC.gct CCaC cagctt Cagg gg.cgg catgg ggtc.cggggg CCtggcc acc gggatagcc.g 240 

ggggtotggc aggaatggga ggcatcCaga acgagaagga gaccatgcaa agcctgaacg 3OO 

accgc.ctggc citcttacct g g acagagtga ggagcctgga gaccgagaac cqgaggctogg 360 

agagcaaaat CC gggagcac ttggagaaga agggiac 396 

<210 SEQ ID NO 69 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 1, 4, 6, 8, 9, 11, 18, 19, 36 53 60 64, 79 84, 92, 

94, 97 105, 114 120 123, 127, 129, 134 137 138 139, 142 
143, 147 149, 151 152, 156, 158, 167, 170, 172, 180, 182 
184, 187, 188, 189, 194, 197, 201, 209, 212, 218, 219 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 220, 222 223, 225, 228, 229, 230, 232, 233 236 242 

244, 247, 250, 251, 253, 256, 257, 259, 261, 270, 271, 274, 277 
278, 279, 282, 284, 288, 289, 296, 298, 300, 310, 315, 316, 
320, 321, 324, 328, 330, 331, 334, 336 340, 347, 350 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 352, 353, 355, 359, 361, 362. 364, 367 370, 372, 374, 

376, 382, 388, 390, 394, 396 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 69 

ntcncngning ntgtggtnint titttittaatt tittatnittitt citttittttitt citingctagon 60 

cittinctittitt ttggaattnc ggtnccttitt tritintcnatt ttittng acaa aaanaacctin 120 

ttntttnana ccanaginning gnncacn.cnt nnaatnitncc ccttittncgn timgggagctin 18O 

cn.cnttninnc gcc.nacintca nitc gagacing timcittittninn timinancannn tringtnc gtt 240 

gncing.cnttin nitncannant intt.coctatin nacnt gnnnt cincinicatnint toggacnancin 3OO 

cctagocttin coatinnitttn nttntttntin natinancctn gaaaacntcin gnntntitcnc 360 

nincnttnccn cncincinccitt cntatgtncn atgnon 396 

<210 SEQ ID NO 70 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 15, 38, 57, 59, 63 64, 65, 66, 68 78, 79 84, 87, 90 

97, 114 115, 127, 128, 141 143, 145, 151, 159, 168, 169, 172 
173, 176, 178, 197, 198, 207, 209, 211, 215, 220, 221, 223 
225, 228, 240, 248 249, 260 262, 263. 273 283 287 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 294, 304, 314, 334, 339, 340, 348, 362, 367, 376, 382, 

384, 386, 395 
<223> OTHER INFORMATION: n = A, T, C or G 
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<400 SEQUENCE: 70 

titttittittitt ttittnittittt titttittittitt tittittittnitt tittitttittitt ttittittnitnc 60 

aannnntnaa cittittaaning gCCnccing cn ccccaanggg gaccotgctt ttgninggcta 120 

aatgccinnaa aactittgggg nantnggitat naalaccc.cnic tittgcc.cnn.c annittncingg 18O 

gggggggggg tttittgning g g galacangna naacnttittn incinanggnat caccaaaaan 240 

aaag.cccnn.c cctttittcCn annggggggg g gngggggga aantcaniccc ccanattgac 3OO 

cittinatttica aaanggggct tataatcc to gg.cntggann citt.ccctint a ccc.gggggitt 360 

gnccacnttt tattan aggg gnanginggat coccint 396 

<210 SEQ ID NO 71 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 15 21, 30 33 35 36 42, 43, 44, 45, 46, 51, 56, 58 

59, 63, 70, 77, 81, 88, 94, 95, 96, 97, 101, 102 109 114, 
118 119, 120 124, 131, 132, 133 134 135 141 142, 143 
144, 145 146, 148, 149, 154, 158, 162, 164, 166, 172 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 177, 179, 181, 184, 185 213, 216, 218, 219, 222 223 

224, 230, 231, 240, 241, 242 245, 247, 251, 252, 255, 258, 259 
261, 264, 268, 269, 272, 276, 285 288, 289, 291, 292, 293, 
297, 299, 300, 307, 312, 315, 316, 317, 325, 329, 334 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 340, 341, 347, 350 354, 355, 357, 360, 361, 367, 368, 

370, 371, 376, 377, 378, 387, 393, 394 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 71 

gcatctagag ggcc.ngttta ntctagaggn congnntaaa cnnnn.ncatc nacctncinnt 60 

gcnic citgctn gttgccinccc ntctgtgnot to cnnnn.ccc nngag cqtnc cittnaccnnn 120 

gaangtgcct nnnn.nactga nnnnnn.cnna taanatongg anantncgtc. gnc attntnt 18O 

natninggggt gatgctatto tdgggggtgg gginggingnna tinnnatactin nggggacgtin 240 

nnatnangag innatintcning nittintctnint gntttntggg ggg.cnatning nnntctintinn 3OO 

ggacitcntcg cncannnatc aatancttina titcngtotan ngtoc gnc cn tagnn.cngcn 360 

ngtactinnan ngttgnnntc attactntitc gtningg 396 

<210 SEQ ID NO 72 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 2, 23, 27, 34 35 36, 37, 39, 41, 45, 55, 56, 59, 61 

88, 92, 96, 97, 98, 101, 103 104 106 108, 111, 114 115 
121, 128 129, 131, 159 170, 191, 202, 227, 233 235 240 
262, 268, 271. 272, 280, 281, 303, 304, 305, 311, 316, 317 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 321, 324, 336 344, 345, 353, 360, 362, 363, 364, 365, 

366, 370, 373, 389, 391, 392, 394, 395 
<223> OTHER INFORMATION: n = A, T, C or G 
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<400 SEQUENCE: 72 

tntttitttitt tttctaaaac atnactinttt attnnnnang ntttntgaac citctinng.cnt 60 

natggtgaga gtttgttctga ttaataanaa ting gannnitt nannanangc ntgnincgcaa. 120 

ngatgg.cnn.c inct gtatato coaccatccc attacactint gaaccttittn tttgattaat 18O 

aaaaggaagg natgcgggga anggggaaag agaatgcttgaac attncoca tongniccittin 240 

gacaaactitt coaatggagg cnggaacnaa ninaccaccan ncaactc.ccc tittttgtaat 3OO 

ttninnaactt incaacnncta inctntttatt ttgg.cntccc tagginngaaac agnot gtatn 360 

annnnnaagn contgagaac atc.cctggint inncinna 396 

<210 SEQ ID NO 73 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 1 7, 9, 14, 23, 35, 38, 44, 48, 50, 61, 74, 76, 79, 80 

85 86, 91, 95 101 109 112, 113, 117, 118, 121, 122 
127, 129, 132, 137 141 146 214, 234 243, 251, 266 , 296 
305, 306, 336 

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

<400 SEQUENCE: 73 

ntcaa.cnting actinct gtga ggnatggtgc tiggging.cnta to cngtgngn ttittggatac 60 

naccittatgg acanting.cnn toccininggaa ngatnataat inct tact gna gnnactinnaa 120 

nintt contint cnaaaangtt naaaancatt gatgtgcca caatgatgac agtttatttg 18O 

citactcittga gtgctataat gatgaagatc ttancCacca ttatcttaac tdangcaccc 240 

aanatogtga nittggggaac atatanagta caccitaagtt cacatgaagt tdtttntitcc 3OO 

cagginnictaa agagcaa.gcc taacticaagc cattgncaca caggtgagac accitctattt 360 

tgtactitcto acttittaagg gattagaaaa tagcca 396 

<210> SEQ ID NO 74 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 22, 118 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 74 

ccttittttitt tttittttact gngaatatat actttittatt tag to attitt tatttacaat 60 

tgaaactctg gga attcaaa attaa.catcc ttgcc.cgtga gcttcttata gacac canaa 120 

aaagtttcaa ccttgttgttc. cacattgttctgctgtgctt totccaaatg aacctittatg 18O 

agcc.ggctgc catctagttt gacgcggatt citcttgcc.ca caattitcgct toggaag acc 240 

aagticcitcaa goatgg catc gtgcacagct gtcagagtac ggctoctogg acgcttittgc 3OO 

ttatttitttg tacggcttitt to gagttggc titagg cagaa ttcto citctg agc gataaag 360 

acgacatgct tcc cactgaa citttittctoc aattcg 396 

<210 SEQ ID NO 75 
&2 11s LENGTH 396 
&212> TYPE DNA 
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<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 14, 38, 41, 43, 47 

117, 124, 127, 146, 160, 167 
198, 209 210, 220, 222 226 
259, 260 270 , 271, 274, 288 

<223> OTHER INFORMATION: n = A, T, C 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 319, 328, 339, 344 

371, 373, 374, 381. 384, 387 
<223> OTHER INFORMATION: n = A, T, C 

<400 SEQUENCE: 75 

f 53, 
169 
227 
301 

or G 

347 
388 

or G 

73, 
176 
231 
3O2 

354 

titttittittitt tittnittittitt titttittittitt tittitt tithaa 

tttittittaaa citingnc cntt ttinctittcct tttittnaaaa 

titcnittinaala aaccotttitt coccacnaa.ca aaaaaaaccn. 

aaaaaaaggg gctingginnitt tocccittann caaaaaaccin 

ntcnccgggg gggaaa.cnnn togggggtgtn inconaaattit 

ninconcinc ct aaagangtint ttcaaaanaa aaaccoccint 

aaanaangnn ngnnttttitt intonttninco c 

<210 SEQ ID NO 76 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 87 94, 102 108, 

158, 168, 170, 171, 187, 204 
270 287, 305, 306, 313, 315 
344, 348, 349, 356, 358, 360 

<223> OTHER INFORMATION: n = A, T, C 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&222> LOCATION: 390 

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

<400 SEQUENCE: 76 

occala 

138, 1 
206 
319, 
362 

or G 

or G 

39, 
224 
320 
368 

acattctt.ca gaaatacagt gatgaaaatt cattttgaaa 

atattotoct gtttittatta aaccagng at tacncctggc 

gaaggcatt citgttgtnint ttnnnnaaaa nnaaattntt 

atcc canttt atcaggaagt tagncinaatgaaatggaaat 

gcttgtaaaa aggaccacco nincoacnngn citttaccc.cc 

ccatinnittaa ccntntgginn aaaattgggn incintaaagtt 

cing tattnaa ttgnontt at niggaaaatcn gggatt 

<210 SEQ ID NO 77 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 63 66, 81, 83, 89 

275, 288, 294, 304, 323 332 
<223> OTHER INFORMATION: n = A, T, C 

<400 SEQUENCE: 77 

107 
369, 

or G 

115 
392 

75 

-continued 

75, 78, 83, 
177, 178, 
238 241, 
305, 307, 

359, 364, 

ntntaanggg 

ggaaaaaaaa 

titccc.cntic 

tintccninggg 

gggggcCnt.C 

cctnittntaa. 

143, 144, 1 
261 262 
330, 331, 
374, 376, 

citcaaatatt 

cnitcc citta 

tttittittngn 

tggintaatgg 

ttggittngtt 

tncintognna 

118, 147 

96, 112 
179, 194, 
244, 258 
316 

367, 369, 

ganggcc cct 

annittittitt 

cittittninnina 

naaaaaanitt 

gga agggggg 

aaaaaaaa. 

113 
197, 

370, 

60 

120 

18O 

240 

3OO 

360 

396 

45 146, 151 152, 
267, 268, 
333, 342, 
381 

ttcattttgg 

aatgttctag 

aaac C.C. Cala 

acaaaagcta 

gggggaaaaa 

acagtncintin 

151, 190, 

60 

120 

18O 

240 

3OO 

360 

396 

232 
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titttittttitt tttitttittitt tttittitttitt tatcaacatt tatatgctitt attgaaagtt 60 

ganaanggca acagttaaat incingggacinc cittacaattg totaaanaac atgcncanaa 120 

acatatgcat ataactacta tacagging at ntgcaaaaac cccitactggg aaatc cattt 18O 

cattagttan aactgagcat ttittcaaagt attcaaccag citcaattgaa anactitcagt 240 

gaacaaggat ttactticago gtattoagca gctanatttcaaattacnca aag ngagtaa 3OO 

citgingccaaa ttcttaaaat ttntttaggg gng gtttittg gcatctacca gtttittatot 360 

aaatctatint ataaaagttcc acaccitccitc anacag 396 

<210 SEQ ID NO 78 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 8, 14, 16, 20, 26, 28, 36, 38 39 40, 51, 52, 55, 57. 

58 67, 71, 114 120, 132, 138, 142, 159, 165, 169, 172, 174, 175 
183, 187, 195, 197, 198, 200, 202, 20 6, 209, 243, 259, 260 267 
283, 292, 305, 311, 315, 317, 319, 323, 324 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 331, 333 334, 338, 343, 348, 353, 355, 357, 366, 376, 

388 

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

<400 SEQUENCE: 78 

agctggcnaa aggngnatgn gotgcnangc gattanginnin ggtaacgtoa ning gntninco 60 

agtgcangac nittgtaaaac gacggccaca taattgtaa tacgacticac tatnggg.cgn 120 

attggg.ccgt gnaggatingt gntcacactc gaatgtatnc togg Cngatnc ananngctitt 18O 

atngctnttg acggingnntn anc canctng ggctittagg g g g tatcc cct c gcc.cctgct 240 

tonttgattit gcacggg.cnn citcc.gantitc ctitcataata congacgctt cnatccccta 3OO 

gctcing acct intcantntnt tonntgggitt intnincogntc acingcttncc cqnangnitat 360 

aatctinggct cotttinggga toc attantc tttact 396 

<210 SEQ ID NO 79 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 116, 153, 189, 194, 210, 218, 241, 270, 272, 288. 291, 

3O4, 324, 325, 329, 333 334, 338, 340, 342, 366, 372, 377, 384, 
396 

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

<400 SEQUENCE: 79 

caccalaccala aacctggcgc cqttggcatc gtagagtgaa cacaa.cccaa aaacgatacg 60 

ccatctgttctg.ccctggct gccitcagocc taccago act ggtocatgtct aaaggincatc 120 

gtattgagga agttcc togaa cittcc tittgg tangttgaag ataaagctga aggctacaag 18O 

aagaccaang aagntgttitt gct cottaan aaacttanac goctoggaatg atatoaaaaa 240 

ngctatoc ct citcago gaat gag actoggan angcaaaatg agaaaccinitc nccgcatcca 3OO 

gcqnaggggc cqtgcatcto tatnntgang atnntggnan cnttcaaggc cittcaga acc 360 

tocctingaaa tinctctinctt taangaacca aactgn 396 
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<210 SEQ ID NO 80 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 312, 319, 353, 383 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 80 

tgtacatagg catcttatto actgcaccct gtcacaccoa 

tatttgaaag actgggaatt taatggittag ggacagtaaa 

cgactgtc.cc citctaaagtt aaagttcaata caagaaaact 

aaaggctgtg aagaaaattic attittacatt gogtag acag 

ttgacatgag cacctittaga toctitcccitt catggggctt 

aggcct gtaa anggattgna attitcctata agctgtatag 

ttgagtaagc cctocaagat acnttcaata cct ggg 

<210> SEQ ID NO 81 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 

77 

-contin 

gcaccc.ccc.g 

totactitctt 

gtotatttitt 

taaaaaacaa. 

tgggCCC aga 

tggagggatt 

<222> LOCATION: 240 286, 361, 364, 374, 375, 379, 380, 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 81 

gcagotgaag titcago aggt gctgaatcga ttcto citcgg 

accoctocca ttatto.cagt actacctdag caatttgttgc 

tgtatacgcc titc gaggtot toccitatgca gcc acaattg 

ggggagttcg ccacagatat togtactcat ggggttcaca 

cc.gc.catcag gagatgccitt tatccagatg aagtctg.cgg 

cagaagtggc ataaaaaaaa catgaaggac agatatgttg 

nganagaa.ca ttgningtann ngggggnact ttaaat 

<210> SEQ ID NO 82 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 

cc cct citcait 

cc cctacaaa. 

aggacatcct 

tggttittgaa 

acagancatt 

aagttitt cag 

<222> LOCATION: 220, 251, 297 301, 309, 349, 395 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 82 

gacticagaaa totcagtc.tc atgaagttca aaagatc gag 

agcago cqca gccaa.gcaag taacttgtaa aatgaggaat 

catc.ccacat aacttggggit tagag cacaa gogttcc cag 

ttggcc gttt catttgctitc. caccagttct ggaaagagan 

aagtaggaaa ngtgcttittg gagaaaatca cct gcto citc 

ngaagtacnc tatgttgccac citaatcctca tatatgacct 

aatgtttgct 

gccatcaccc 

gaact acto a 

ggCCtagaag 

agalactgggC 

caa.gagacinc 

ued 

cccc.gcacat 

titt coaggga 

agcctaaagt 

gtaaaataac 

atgacctittg 

ggingggtcat 

381, 387 

to cact tcca 

tgttagagac 

gcatttcctg 

to accagggin 

tatggctgca 

tgtcagotga 

atcttggtogg 

citcgagtgtc 

cct taccatc 

ttcaaaaaaa. 

ttacaanctg 

caataag cat 

60 

120 

18O 

240 

360 

396 

60 

120 

18O 

240 

360 

396 

60 

120 

18O 

240 

360 
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attitccacca cqgaatgacc agtgctttgg gtaana 396 

<210 SEQ ID NO 83 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 13, 372, 379, 393 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 83 

tittgatttaa ganatttatt atttittittaa aaaaag caac titccagg gtt gtcattgtac 60 

aggttittgcc cagtct cota tag catggta tagtgataac to attttitta taacaatgac 120 

to agaggcat tdaagatcca talactatott citgaattatc acagaaagaa gaaagttaga 18O 

agagitttaat gttaagtgta ttaaaaatca tattotaatt cittittaattt ggittatctga 240 

gtatgataat ataggaga.gc ticagataa.ca aggaaaaggc attggggtaa galacacticct 3OO 

toccacagga tigg cattaac agacitttittctgcatatgct ttatatagitt gccaactaat 360 

to accttitta cncagottna tttittttitta citinggg 396 

<210> SEQ ID NO 84 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221> NAME/KEY: misc feature 
<222> LOCATION: 61, 232, 254, 27 O 271 286 354, 356, 368, 374, 389, 

394 

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

<400 SEQUENCE: 84 

tttittacago aatttitttitt tattgatgtt taacctgitat acaaccatac ccattittaag 60 

ngtacagaca aatgaattitt gacaaattica ttcactcatc taatcatcac tataaccatg 120 

atacagattt ttatcactcc aaaagtc.cat cotgttgctot tittcaagttcc atcctccitca 18O 

totgatacco caagccacca ttgttittgct ttctggaact acagttittgg gnttittagaa 240 

tittcatatat ggtingaatca taccatttgn natttggggc tigacgnctitt cotccaataa 3OO 

tggatttgag aattatctac attittgcatg gatcc toggt tatttatacc aacnangggit 360 

tatt at gnaa aating gacca caatttgging gCanta 396 

<210 SEQ ID NO 85 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 293, 305, 306, 317, 347, 357, 372, 377, 386, 391 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 85 

cagtgaccgt gcticcitaccc agctotgcto cacago.gc.cc acct gtc.to c gcc cctoggc 60 

cc citcgc.ccg gctittgccita accgc.cacga tigatgttcto gggcttcaac goagacitacg 120 

aggcgtcatc. citc.ccgctgc agcagcgc.gt coccggc.cgg ggatagocto tcttact acc 18O 

actcaccc.gc agactic ctitc. tccagcatgg gctcgc.ctgc aacgc.gcagg acttctgcac 240 

ggacctggcc gcticcagtgc caactitcatt coacggcact gcatctogac cancCgg act 3OO 
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tgcannggitt goggalanc cq cccittgtttc. tcc.gtgg ccc atctaan acc aaaccontca 360 

ccttitt.cgga gnc cocnccc citc.cgntggg nittact 396 

<210 SEQ ID NO 86 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 5, 6, 28 50, 58 90 108, 11 0 1 18, 145 15 4 194, 244 

285, 292, 300, 312, 315, 342, 344, 346, 359, 374, 378, 380, 
396 

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

<400 SEQUENCE: 86 

ttittinnactgaatgtttaat acatttgnag galacagaaga aatgcagtan goattaanat 60 

tittataatta gacattaatg taacagatgn titcatttittcaaagaagintin coccottintc 120 

cctatotttt tittaatctitc cittanagcaa taantagitaa ttactatatt tdtgg acaag 18O 

citgctocact gtgntggaca gtaattatta aatctittatgtttcacatca ttattacctt 240 

ccanaattct accittcattt coctocacag gttcactgga citggntcaca ancaaattign 3OO 

actccactica antanaagag cccaaagaaa ttagagtaac gncinant cot atgaattana 360 

gacccaaaga tittnaggingn to attagaaa cataan 396 

<210> SEQ ID NO 87 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 231, 277, 285, 296, 341, 351, 372, 377, 380 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 87 

atggaggcgc tiggggaagct galagcagttc gatgcct acc ccaag actitt gagg acttic 60 

cggg to aaga cct gcggggg cqccaccgtg accattgtca gtggc ctitct catgctgcta 120 

citgttcct gt cogagctgca gtattaccto accacggagg togcatcc to a gct citacgtg 18O 

gacaagtc.gc ggggagataa actgaagatc aac atcgatg tacttitt to c incacatgcct 240 

tgtgccitatc tag tattga tigc catggat gtggcc.ngag alacancagot goatgnggaa 3OO 

caca acct gt ttaa.gccacc act agataaa gatgcatccc ngtgagcto a nagctgagcg 360 

gcatgagctt gngaaantcin aggtgaccgg gtttga 396 

<210 SEQ ID NO 88 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 246 266, 301, 328, 347, 349, 368, 370, 371, 374, 379, 

387, 391 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 88 

to cagagcag agticago cag catgaccgag cqc.cgc.gtocc ccttcto got cotg.cggggc 60 

cc cagotggg accoctitc.cg cqactggtac cc.gcatagoc got cittcgac caggc ctitcg 120 
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ggct gcc.ccg gctg.ccggag gagtggtogC agtggittagg cqg Cagcagc tiggcCaggct 18O 

acgtgcgc.cc cct gcc.cccc gcc.gcatcga gagcc.ccgca gtggcc.gc.gc cc.gctacago 240 

cgc.gc.ngctc agc.cggcaac toacancggg gctcggagat coggg acact gcggaccgct 3OO 

ngcgc.gtgcc ctdgatgtca ccactitting.c ccggacaact gacggtnana caaggatggg 360 

gggtgganan incCngtaanic Caagaanggg naggac 396 

<210 SEQ ID NO 89 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 37, 76, 230, 295, 306, 333, 346, 370, 376, 377, 395 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 89 

gag agaacag taalacatcca gccittagcat citctoangag tactgcagat citt cattagc 60 

tatattoaca taggagnaatig citattoaacc tatttctott atcaaaacta attttgtatt 120 

citttgaccaa tagttcctaaa titcactctgc titctotatot caatctttitt coccitttcto 18O 

atctittccitc ctitttittcag tittctaactt toactggttc tittggaatgn tttittctittc 240 

atctotttitc titttacattt toggggtgtcc cctotcttitt cittacccitct ttctncatcc 3OO 

ttcttnttct tittgaattgg ctg.ccctitta tontctdatc toctonicatc titcatttcto 360 

citcc citcc tn tittc.cnn.ca ttctacticitc. tcc.cnt 396 

<210 SEQ ID NO 90 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 82, 110, 115, 120 121, 125 126, 129, 131, 140, 141 

144, 145 146, 148, 149, 150 153, 15 4 157, 158, 160, 161, 163 
164, 166, 170, 172, 173, 174, 175, 179, 182, 184, 189, 193, 
194, 195, 200, 206, 213, 215, 217, 218, 219, 220, 227 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 228, 231, 233 236 241, 247, 248 249 250, 254, 259 

262, 269, 273, 274, 275, 280, 281, 282, 286, 287 289, 293, 294, 
301, 302, 3O4, 309, 311, 318, 319, 324, 325, 330, 331, 333, 
334, 336 337, 341, 342, 343, 344, 349, 352, 353, 358 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 361, 365, 367, 373, 377, 381, 385, 386, 387, 392 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 90 

ggg.cgc.cggc gcgc.ccc.ccc accoccgc.cc cacgtct cqt cqc.gc.gc.gc.g. tcc.gctgggg 60 

gcggggagcg gtcggg.ccgg Cng cqgtcgg C cqgcgg cag ggtggtgcgn titt Cnittittn 120 

nattninconic nittcttcttn nittninncinnn citinntannicn intninctitcn cnn.nnitttnc 18O 

tntntcttna cc.nnnittitt taatcntctt citn.cntnnnn totcittinnat intnttinctita 240 

ntitcc tinnnn tittnittctint cnitttcticnic citinnintctic ninctcnn.cnic tocnn.cattitt 3OO 

ninthttittnt inccittctnint cittninttctn intnntninttt nnnnittctint tintcatnitt 360 

niccitintnitta citintcanctit intatinnincot cnittitt 396 
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<210 SEQ ID NO 91 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 1, 3, 8, 9, 16, 17, 18, 21 22, 32, 33 45, 50 63 64 

6875, 82 92 95, 98, 102 106 108, 110 111, 11 6 121 135, 
151, 154, 158, 162, 167, 170, 176, 181, 185, 187, 209, 212, 
215, 225, 231, 245, 257 278, 283 288. 290, 292, 293 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 312, 324, 326, 330, 331, 333 334, 344, 345, 349, 351, 

352, 357, 358, 382, 384, 390, 392 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 91 

intnt cctnna tttittninnitc ninctittittitt thinaatttitt ctittnittittn tittataaaaa. 60 

tonncacnta aaacngcgga anaggggatt timttnittingg gngtancincin nggccincaaa 120 

naacco caaa aatanic coaa aatgcacagg incongggnaa ang accinacn toggtnittitt 18O 

ntttntnaac aaggggggitt ttaaagggina ting gnatcaa agg gnataaa nitttaaacct 240 

ttganaaatt ttittaanagg cittgc.ccc.cc actittgginco concCccincin gningg gatcc 3OO 

aattittttitt cnttggggct cocngncccn nannttccgg gttnintggnc nintcctinnitt 360 

titttittttitt tacctitcacc cntnc cattn crittitt 396 

<210 SEQ ID NO 92 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 3, 7, 8, 9, 11 31, 149, 152, 221, 233, 259, 263. 264 

265, 266 , 274, 278, 279, 283 286, 294, 302, 307, 309, 310, 311, 
314, 316, 320, 343, 351, 363, 372, 377, 386, 393 

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

<400 SEQUENCE: 92 

ctntttninnt nittitttittcc ccatcatcca naaatgg gtt ttattotcag cc.gaggg aca 60 

gcaggactgg taaaaactgt caggccacac ggttgcctgc acago accoc catgcttggit 120 

agggggtggg agg gatgg.cg ggggctggint gnc cacaggC C gggCatgac alaggaggctic 18O 

actggaggtg gcacactittg gagtgggatg togggggaca inctitctttgg tanttgg gcc 240 

acaagatt.cc caaggatanic acnnnnactg attnc cannc tanagincaag cqgntggcca 3OO 

tntgtanginn nittintntatin tact attta tag atttitta tanaa.caggg naagggcata 360 

ccincaaaagg gnc caanttt ttaccinccgg gcnccc 396 

<210 SEQ ID NO 93 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 290, 304, 313, 320, 325, 333, 337, 348, 351 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 93 

gctgccacag atctgttcct ttgtc.cgttt ttgggat.cca caggcccitat gtatttgaag 60 
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ggaaatgtgt atggcticaga toctittittga aacatat cat acaggttgca gttcct gaccc 120 

aagaac agitt ttaatgg acc act at gagcc cagttacata aagaaaaagg agtgctaccc 18O 

atgttctoat cottcagaag aatcc toc ga acggagctitc agtaatatat cqtggcttca 240 

catgtgagga agctacittaa cactagttac totcacaatg aag gacctgn aatgaaaaat 3OO 

citgnttctaa ccnagtcc tn tttanattitt agngcan atc cagac canc g incggtgctog 360 

agtaattctt to atgg gacc tittggaaaac titt cag 396 

<210 SEQ ID NO 94 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 115, 204, 205, 243, 266 , 276, 316, 319, 355, 357, 364 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 94 

tgccittalacc agt citcto aa gtgatgagac agtgaagtaa aattgagtgc actaaacgaa 60 

taagattctg aggaagtc.tt atcttctgca gtgagtatgg cccaatgctt totgnggcta 120 

aacagatgta atgggaagaa ataaaag.cct acgtgttggit aaatccaa.ca gcaagggaga 18O 

tttittgaatc ataataactc ataningtgct atctgtcagt gatgcccitca gag citcttgc 240 

tgntagctgg cagctgacgc titctangata gttagnittgg aaatggtott cataataact 3OO 

acacaaggaa agtcaniccinc cqggctitatg aggaattgga cittaataaat titagngngct 360 

tocnaccitaa aatatatott ttggaagitaa aattta 396 

<210 SEQ ID NO 95 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 11, 16, 31, 36, 42, 49, 53, 56, 57, 60 67, 70, 84, 89 

91, 92, 99, 105 106, 112, 120 121, 125, 127, 128, 133 137 
141, 151 152, 153, 15 4 155, 162, 166, 167, 168, 174, 177 
179, 186, 188, 194, 195, 199, 203, 205, 213, 217, 221 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 227, 232, 235 236 24 O 242, 260 261, 265, 266 , 291, 

297, 318, 325, 330, 339, 348, 351, 352, 354, 356, 362, 364 372, 
380, 392, 395, 396 

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

<400 SEQUENCE: 95 

cctoccacco inctitanttca toagattcga naatigno act timtgttgctint ttnctnnittin 60 

tattotnacn atttctittct tdging.cggna innaatcc.cnt ttittningggc gnctcitccc.n 120 

ncttntinnitt tontggingct intoccitttitc nnnnnaaact timtacnningt ttanaantnt 18O 

ttctgnangg g g gnntccina aanantttitt concoctincct nattccinct c tnaannctcin 240 

cnaattgttt cocccc.cccn intagnntatt ttittctaaaa aattaactoc nacgganaaa 3OO 

atttitcccita aaattitcncc tocanatttin gaaaaaacnc goccgganct nintntncgaa 360 

tntnaattitt traaaaaaan titattittcat cng gnn 396 

<210 SEQ ID NO 96 
&2 11s LENGTH 396 
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&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 161, 193 253, 259, 281, 288. 299, 309, 318, 319, 335, 

340, 344, 352, 355, 356, 387 396 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 96 

cctggg tacc aaatttctitt atttgaagga atggtacaaa toaaagaact taagtggatg 60 

ttittggacaa cittatagaaa aggtaaagga aacco caa.ca to catgcact gccttgg.cga 120 

ccagggaagt caccc.cacgg citatggggaa attagcc.cga ngcttaactt to attatcac 18O 

tgct tccaag ggingtgcttg gcaaaaaaat attcc.gc.caa ccaaatcggg cqc to catct 240 

tgcc cagttg gtnccgggnc cccaattctt gatgctttc nccitcttntt cog gaatgng 3OO 

citcatgaant ccc.ccaaning g g g cattttg ccagnggcc.n titting coatt cnagning gCC 360 

tgatccattt tttccaatgt aatgccinctt cattgn 396 

<210 SEQ ID NO 97 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 13, 15, 16, 19, 23, 31, 38, 39, 41, 45, 68, 94, 95 100 

119, 131, 133, 141 144, 164, 171, 182, 186 190, 191, 195, 
196, 198, 213, 229, 231, 235, 239, 247, 257 265, 269, 272 
278, 279, 286, 289, 291, 306, 309, 310, 312, 317, 320 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 321, 327, 328, 337, 340, 343, 351, 360, 361, 368, 375 

381, 385, 386, 387, 388 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 97 

citcaccctcc tontinnittint canaatattg ngaacttnint inct gntcgaa toactgg cat 60 

taaagganca citagctaatg gcactaaatt tacinnactan goaaacttitt ttataatant 120 

gcaaaaac at nitnaaaaaga intonagttcg cccatttctg. cittinggaaga inct cittcact 18O 

tntaanccc.n natgningnco tittgggtoaa aanctcc.gcg attattacng ngttncccinc 240 

tatttgnoct tcctittntcc ccaangccinc anattitcnna actittnccnt naaatgccitt 3OO 

tatttinatinn cnttitcnacn inctitaannitt coctittnaan aangatccot inctitcaaatn 360 

nttitcccingt tocting catt ncocnnnnat ttctot 396 

<210 SEQ ID NO 98 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 130, 202, 285, 296, 299, 308, 314, 321, 322, 336, 373 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 98 

acagggacaa toaa.gc.ctitt gaagtgccag totatgaaga gg.ccgtggtg g g act agaat 60 

cc cagtgc.cg ccc.ccaagag ttggaccaac caccc.cctac agc actott g toataccc.cc 120 

agcaccitgan gaggaacaac citaccatcca gaggggc.cag gaaaag.ccaa actggaacag 18O 
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aggc gaatgg citcagagggg tricatggcca agaaggaagc cct ggaagaa cittcaatcac 240 

cittcggtttc gggiaccaccg gcttgttgtcc ctdttctgac tocanaactt gocgc.ngtnic 3OO 

cccattanaa cctntgacitc. nncocttgct ataagnotgt tittggcc cct gatgatgata 360 

gggtttittat gang acactt gogg caccc.cc ttaatg 396 

<210 SEQ ID NO 99 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 1, 4, 13, 15, 26, 31, 43, 46, 48, 52 5 4, 55 60, 62 

68 72 93 112, 118 119, 122, 131, 132, 133 134, 145 147 
152, 157, 163, 164, 186 190, 225, 231, 239, 246 247, 250 
255, 262, 285, 314, 316, 319, 325, 332, 339, 343, 345 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 348, 351, 352, 355, 357, 361, 370, 387 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 99 

nttntttittc cqncnaaagg gcaagingttt ncatcttitcc tign concinca ananngggtin 60 

tntgtgcnitt timttttittco caaaaccogg gtnggggaca ccttittgagg anc cactinnt 120 

cntcc.ggggc nnnnittittag aaggingncta anaag.cntct tonnggggga aaaa.catctt 18O 

tittgcnccc.n acataccc.cc aagggggggg ggtgtctggg agganactala ng acttittnt 240 

tttittnincon caaanaactg anggcccc.ca ttgctcc.ccc cccantctitt aaaaaaccoc 3OO 

ttcaattitcc ttgnonggna aaaanggittg gnaaaaaang agngngcntc ninttncnttt 360 

natggaaggn aaaaggttitt toggttgnaaa accocg 396 

<210> SEQ ID NO 100 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 229, 286, 303, 312, 334, 335, 348, 350, 357, 364, 371, 

395 

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

<400 SEQUENCE: 100 

citaacacggit gaalacc citgt citctactaaa aatacaaaaa aattagc.cag gogtggtggc 60 

gggcacct gt agtcc.ca.gct gcticaggaag citgaggcagg agaatgg.cgt galacccagaa 120 

ggcggagctt gcagtgagct gagat.cgtgt cagtgcactc. cagoctoggc gacagag cqa 18O 

gacticcc.gct caaaaaaaaa aaaaaaaaga gaaaagaaaa agctocagng agctgggaat 240 

ggg.cccitatc cccitcc ttgg g gatcaatga gaccc cittitt caaaanaaaa aaaaaaataa 3OO 

tgngattittg gnaacatatg gcactggtgc titcninggaat totgtttntin gg cat gnc cc 360 

cctntgacitg nggaaaaatc cagoaggagg cccana 396 

<210> SEQ ID NO 101 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 93 99, 100 111, 168, 172, 174, 199, 209, 216, 218, 219, 
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227, 242 243, 269, 272, 297 300, 301, 308, 315 
331, 341, 344, 348, 357, 359, 363, 364, 366, 376, 
389, 392 

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

<400 SEQUENCE: 101 

agittataact caacagttca tittatatgct gttcatttaa 

ttataactgt ttaaaaatat atatgctitat agnoaaaann 

cgcttatago to agcattat ttcttaaatt cittgaatgtt 

cc.gtatatga to cattttna toggaaacng aattcntninc 

cinnaacgtgg g g gaaaaaaa to attcccinc cntccaaaac 

nttcttgntc ctd.cncinggit ttingaatata inctgggcaaa 

acnntnctitt gogaantanc ggcaantcint cinctitt 

<210> SEQ ID NO 102 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 17, 93 136, 183, 317 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 102 

actata cata agaacangct cacatgggag gCtggaggto 

cggg tatgga caggtoataa accitagagtc agngtoctot 

ccct gccact toggaginggac cccitctactic ttcttagcgc 

ctinctoccat citcctacgga citgg.cgc.caa atggcttitcc 

citggctcitcc agcctgctta citcctctatt tittaaagggc 

citcaaacaca gtaatgnggc act gacccita ccacaccitca 

tatttgggcc cqatctgggg ggggcaaaat attittg 

<210> SEQ ID NO 103 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 91, 174, 176, 188, 201 214, 

355, 365, 372, 390 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 103 

ttgttgttggg actgctgata ggaagatgtc titcaggaaat 

cc caacttica aagccacago togg tatgcca natgg to agg 

actacaaagg aaaatatggt ggggtottct tttacccitct 

ccc.gaganca ttgcttitc.cg ngatagggca aaanaaatta 

aatggggctt citginggat.ct cottctggca ttacatinggc 

actggg acco ataa.cattct tittgnatcaa cc.gaa.gc.ccc 

taaangctga tinaag catct c gtc.cggg.cn tttitat 

<210> SEQ ID NO 104 

cagttcattt 

tgttgttggcg 

cittittggingg 

attatcncac 

taitacittctt 

nggntttncc 

ggtacccago 

tggcctagoc 

citaccct cat 

tgccaattitt 

caaacaaatc 

tgaagggggc 

25 4, 277 

gctaaaattg 

ttaaagatat 

tgactitccot 

aaaaacttaa. 

aatcc citaaa. 

cattgttang 

317, 323, 
379, 386, 

aaacagttca 

nagttgttgc 

gntnctaaaa 

cittggaaata 

ttatctingan 

aaatccntnt 

tgctgtggaa 

catttcagoa 

accitatic tocc 

gggat.cttct 

cCttctic titt 

ttgttgctitt 

299, 325, 349, 

ggcaccctoc 

caacctgctg 

ttgngngcc.c 

citggc.ca.gtg 

aaacaagang 

atatingggct 

60 

120 

18O 

240 

360 

396 

60 

120 

18O 

240 

360 

396 

60 

120 

18O 

240 

360 

396 

Dec. 18, 2003 
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&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 32 53, 86, 141, 154, 15 6, 181, 182, 197, 204, 219, 

224, 226, 229, 232, 245, 253, 260 262. 271. 273 276, 292. 301 
303, 305, 321, 325, 332, 343, 352, 382, 392 

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

<400 SEQUENCE: 104 

aagg gagggc gcgc.calagac citt.cccactc gng cacactg gggg.cgc.cga can gacgcaa. 60 

cccagtccaa cittggatacc cittggnttta gttctoggac acttcttitta totctocqtc 120 

gcaacttgtc. aagttctdaa nactgtctot citgingntato tttitttctitc gctgctottc 18O 

nincoccc.gac gitatttintca aaangtotgc aattgttgna tacintinganc tncaccactg 240 

ttacnagg to atnaattitcn cntcaactict intnccincttg titccctgata tintcgg.ccgg 3OO 

ngncinccaat tctgtattitt inctcntcaac gntctoactt ttnccitcctc. cng gocactt 360 

totcccctitc cittattocgg cnttgtttgc cinc cat 396 

<210 SEQ ID NO 105 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 57, 306, 356, 388, 391 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 105 

tdaatagoca gccagtgttc atttittatcc titgagcttitt agtaaaaact tcctggntitt 60 

atttittagtc attggg to at acago actaa agtctgctat titatggaaac taacttittitt 120 

gtttittaatc caggccaaca totatgtaaa ttaaatttitt agataattga ttatctottt 18O 

gtactactitg agatttgatt atgagatgtg catattgctt toggaagagc ticgaggaagg 240 

aaataattct citcctttggit ttgaacctca actagataaa cccitaggaat tigittaactg.c 3OO 

acaagnattt to attccaca aaacctgagg cagct cittitt gccagagcgt toctognaccc 360 

ccccaccc.ca cittgccittgg gtc.tttanaa ngagcc 396 

<210> SEQ ID NO 106 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 106 

gctgttgtagc acactgagtg acgcaatcaa totttacitcg aacagaatgc atttcttcac 60 

to cqaagcca aatgacaaat aaagtccaaa gqcattttct cotgtgctga cca accalaat 120 

aatatgtata gacacacaca catatgcaca cacacacaca cacacccaca gagagaga.gc 18O 

tgcaa.gagca to gaattcat gtgtttaaag ataatcc titt coatgtgaag tittaaaatta 240 

citatatattt gct gatggct agattgagag aataaaagac agtaacctitt citcttcaaag 3OO 

ataaaatgaa aag caattgc tottttctitc ctaaaaaatg caaaagattt acattgctg.c 360 

caaatcattt caactgaaaa galacagtatt gctittg 396 

<210 SEQ ID NO 107 
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cgttcnaact catctnttcc caagaaacct cngninc 396 

<210> SEQ ID NO 110 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 1, 2, 12 13, 16, 18, 29, 39, 60 66 70 86 90 104 

121, 122 127, 128, 146, 165, 171 172 173, 176, 188, 189, 193 
195, 205 210, 211 224, 226, 227, 231, 233, 240, 243, 244 
248, 249, 255, 257 258, 260, 266, 268. 272, 273, 275 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 278, 280 287. 292, 294, 303, 308, 312, 315, 320, 322, 

332, 333 334, 335, 345, 347, 351, 363, 364, 369, 371, 372, 379, 
381, 382, 386, 391, 393 

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

<400 SEQUENCE: 110 

nintgggctcc tinncantnat aataa accing act catacnc cacaaggaga tigaac aggan 60 

tatgtnicatin citgacgcgga aac aging can gagctgagg aggngccaag atgag accta 120 

ning gCCningg toggg.cgcatt CCC gging gag ggggcCacta aggantacga nnntCnagC g 18O 

gctottgning gongnc citcc toacncctgn ntattogatt gtcncinnat g incintoctatin 240 

atnintcanna ttctintinntn atctontnta cnn.cntcncn ttcatgntta cingntcc citc 3OO 

tonttctnac cnttintctgn anctccttitc tnnnnctittc atctintntitc ngctittctitt 360 

citinnaatcnt nintttaa.cnt nintctinctitt intratt 396 

<210> SEQ ID NO 111 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 4, 7, 11, 16, 19, 25, 26, 30, 33, 39, 54, 60 69, 75 

81, 99, 102 130, 132, 143, 15 4 15 6, 166, 180, 182, 188, 190, 
192, 194, 198, 201 226, 242 253 261. 264. 295, 305, 313, 
315, 320, 323, 325, 330, 334, 337, 340, 344, 348, 349 

<223> OTHER INFORMATION: n = A, T, C or G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 351, 352, 357, 358, 359, 361, 362 381 387 388, 389, 

394 

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

<400 SEQUENCE: 111 

taangancat nctggnittint gcc tnincogn citinattgant gttaaaggca attntgtggn 60 

tgtc.ccagng aat gncggct nattittctitt coacattgng cncattcact cotcc cactic 120 

ttgg catgtn gngacataag cangg tacat aating naaaa atctgnattt citgatgccan 18O 

angggtanan cintnttignat into attcc at tigatatacag coactinttitt atttittgatc 240 

ancggc ctitc ggntcactgc incanggtact taccto agt gtcactatta toggnitttgg 3OO 

ttitcnctcitt ttncing gCCn ttntnttitcn cacnttncan cittincttnint innaaaannina 360 

nncactictot cittgctcitct ngatacnning totnaa 396 

<210> SEQ ID NO 112 
&2 11s LENGTH 396 
&212> TYPE DNA 
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<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 172, 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 112 

tdaacgtoac 

aaaaggtoca 

tactgg caga 

ccaagnatgg 

acgaaaac ct 

acttggatto 

tgctcccacc 

caattactg.c 

gattcgaagc 

taccalacagt 

tat catcaac 

citactitcacc 

cacattctg.c 

atcactgntn 

<210> SEQ ID NO 113 
&2 11s LENGTH 396 
&212> TYPE DNA 

catttagocc 

atggatcc ct 

gaccggctict 

citgcaaagtc 

aa.ccggaagg 

tatgcctdat 

gncaatantc 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 1, 2 

338, 
3, 4, 7, 8, 

186, 378, 380, 382, 388 

acgagctg.cg 

cc.gc.cittggc 

to acagtgaa 

tgaag accoc 

tgaattcggg 

gggacitcgca 

accoag 

9, 10, 11 

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

<400 SEQUENCE: 113 

nnnnittinnnn. 

atggntatac 

gaatacctitt 

gtottacaaa 

catatattitt 

gatggaaata 

aatccc.gttt 

nggagc citta 

aattittctict 

accaccagat 

taaaaacaca 

atatoatggit 

tgggaaaact 

ttattittggn 

<210> SEQ ID NO 114 
&2 11s LENGTH 396 
&212> TYPE DNA 

atttcagagt 

cattcagttt 

tagaacagta 

tittaaaatag 

tactitatgct 

ntattoatgc 

aatgattoat 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 40, 82, 114, 116 

25 4, 258, 263, 270, 286, 299, 308, 
378, 382, 385 

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

224 
329, 

236 242 
345, 363, 

<400 SEQUENCE: 114 

aaatgggaca 

acaag cattt 

gacgc.cacgg 

togcnatgtg 

analactacala 

totttitchtc 

tgnacttctg 

acgtgattct 

ggactictaag 

titcc citcc.ca 

ccc.cittatct 

citgnaatintc 

ccctdgagtg 

aacaaganca 

tttgttittaa 

gnttagaact 

ccc.cgngatc 

atagocttcc 

tonaacggtn 

tgagtgnning 

anacnatggc 

tittattgitat 

tgaaaatctg 

agcataataa 

citttaaatgc 

tangaattinn 

atatacangg 

attataa. 

146, 164 

ataaatactin 

ggaga.gtcitt 

aag acacgga 

cing gncatint 

atggtoccca 

aggaagaagc 

ccc.ccc. 

89 

-contin 

totcagotgc 

aag.cg acco a 

cgatgttaaa 

tacgctdaag 

gggctgggCC 

gaactitcagg 

65 273 2 

tgcactaaag 

tag tacctgc 

ccalatttctt 

attctitcaca 

agcaggatint 

attaatattoa 

166, 174, 1 

agaac acgga 

accoatgggc 

atcngntggc 

acangcagga 

cc.gatnaaga 

ccittnccitta 

ued 

atggagagga 

tittalacctica 

gntggaggct 

gtgttcatcc 

togctgaatc 

citggccaccc 

79, 280, 289 

galacago agg 

aaatticittaa. 

aataagtaat 

agtaatticag 

titattostttit 

gCgaagggaa 

85 212, 215 
327, 328, 

cittggctcct 

cccincinc agg 

gatngttgga 

tgcggntggg 

ttctaccting 

catcacctitt 

60 

120 

18O 

240 

3OO 

360 

396 

321 

60 

120 

18O 

240 

3OO 

360 

396 

219, 

60 

120 

18O 

240 

3OO 

360 

396 

Dec. 18, 2003 
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tgaatticing a cittggnttta titccataaat acggitt 396 

<210> SEQ ID NO 118 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 4, 5, 12, 14 15, 16, 24, 59, 80 87. 225, 280, 286 287 

295, 297, 298, 337, 349, 362, 375, 387, 394 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 118 

accinncacct gntninnittitt aacnattaca acttctittat atggcagttt ttactgg gng 60 

cctaacactc. tctttact.gn citcaagingga agtccaaaca aattitcattt ttgtagtaaa 120 

aaatctittat titccaaaatg atttgttagc caaaagaact ataaaccacc taacaag act 18O 

ttggaagaaa gag acttgat gcttcttata aatticco cat to canacaaa aaataacaat 240 

ccaacaagag catggtaccc attcttacca tta acctggn tittaannct c caaancinnga 3OO 

tittaaaaatg accocactgg gcc caatcca acatgan acc taggggggnt toccittgatt 360 

angaatcc cc cittanggact ttatcting gC tdanaa 396 

<210 SEQ ID NO 119 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 251 281, 298, 301, 308, 326, 332, 337, 351, 358, 362, 

388, 394 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 119 

atggccagot cactittaaat accaccitcaa gacitcatcga aatgaccgct cottcatctg 60 

to citgcagaa gqttgttggga aaagcttcta totgctgcag aggctgaagg to cacat gag 120 

gacccacaat ggagagaagc cctittatgtg ccatgagtct ggctdtggta agcagtttac 18O 

tacagotgga aacctgaaga accaccgg.cg catccacaca ggagagaaac cittitcctittg 240 

tgaag.cccala ngatgtggcc gtc.ctittgct gag tattota inctitcgaaaa catctggingg 3OO 

ntactcanga gagaaag.cct cattantgcc antctgnggg aaaac ctitct intcagagingg 360 

angcaggaat gtgcat atta aaaagctncc ttgnac 396 

<210> SEQ ID NO 120 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 261, 263, 265 272, 273 288, 308, 31 0 330, 379 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 120 

catgggtoag toggtoctoga gagttcgaag agggcacatt cocaaagaca titcc.cag to a 60 

tgaaatgtag aag actggala aattalagaca ttatgtaaag gtagatatgg cittittagagt 120 

tacattatgc titggcatgaa talaggtgcca ggaaaac agt ttaaaattat acatcagoat 18O 

acagacitgct gttagaaggt atgggatcat attaagataa totgcagotc tactacgcat 240 
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ttattgttaa ttgagttaca nangn cattc annactgagt ttatagancCatattgctot 3OO 

atctotgngn agaacatttg attccattgn gaagaatgca gtttaaaata totgaatgcc 360 

atctagatgt attgtaccina aaggggaaaa ataa.ca 396 

<210> SEQ ID NO 121 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 77, 125, 130, 142, 155, 162, 166, 176, 204, 227, 242 

243, 245 246 249 251, 252, 265 279, 306, 310 314, 336 341 
354, 367, 382, 385, 390, 395 

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

<400 SEQUENCE: 121 

tttitttittitt tttitttittaa aatcaagtta tatttaataa acattaataa atgtttactt 60 

aaaagggitta ataaacnttt act acatggc aaattattitt agctagaatg cittittggctt 120 

caagncatan aaaccagatt cnaatgcc ct taaanaattt timaaanatcc attgangggg 18O 

ataact gtaa toccca aggg gaanagggitt go.gitatgaca ggtacanggg gcc agcc cag 240 

tnntnincana inncagacitct taccntctitt citgctgtgno accotcaggc attggctcca 3OO 

ttct cngggn to cncatggg aagatggctt toggacintaac nacac cottt totncacgta 360 

aaggccing at gcagggtoaa anagnittc.cn ccatint 396 

<210> SEQ ID NO 122 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 122 

gtogacatgg ctg.cccitctg g g c toccaga acccacaa.ca togaaagaaat ggtgctaccc 60 

agctcaagcc tdggcctttgaatcc.ggaca caaaaccotc tagcttggala atgaatatgc 120 

tgcactttac alaccactgca citacctgact caggaatcgg citctggalagg togaagctaga 18O 

ggalaccagac citcatcagoc caa.catcaaa gacac catcg galacago agc gcc.cgcago a 240 

cccacccc.gc accggcgact coatcttcat ggccaccc.cc toc ggtggac ggttgaccac 3OO 

cago caccac atcatcc.cag agctgagcto citc.ca.gcggg atgacgc.cgt coccaccacc 360 

toccitcttct tctttittcat cottctgtct citttgt 396 

<210> SEQ ID NO 123 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 74. 94, 142, 149, 194, 219, 233, 279, 316, 335, 368 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 123 

gcccttttitt tttitttittitt tttcc tagtg ccaggittitat tcc citcacat g g g toggttca 60 

catacacago acanaggcac ggg caccatg gganagggca gcacticcitgc cittctgaggg 120 

gatcttggcc toacggtgta anaagggana ggatggitttc. tcttctg.ccc toactagggc 18O 

citagggalacc cagnagcaaa toccaccacg cct tccatint citcagocaag ganaagccac 240 
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cittggtgacg tittagttcca accattatag taagtggana agggattggc ctdgtoccaa 3OO 

ccattacagg gtgaanatat aaa.cagtaaa gqaanataca gtttggatga ggccacagga 360 

aggagc anat gacaccatca aaag catatg caggga 396 

<210> SEQ ID NO 124 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 124 

gaccattgcc cca gacctgg aagatataac attcagttcc cac catctga ttaaaacaac 60 

titcc toccitt acagag cata caacagaggg ggcaccc.ggg gaggaga.gca catactgtgt 120 

to caattitca cqcttittaat tctoatttgttctoacacca acagtgttgaa gtgcgtggta 18O 

taatctocat ttcaaaacca aggaagcago citcagagtgg to gagtgaca cacct cacgc 240 

aggctgagtc. cagagcttgt gct cotcittg attcc to gtt to acticagtt coaggcc toga 3OO 

tott gcctgt citggcticagg gtcaaagaca gaatggtgga gtgtagcct c caccitgatat 360 

tdaggctact cattcagtcc caaatatgta tttitcc 396 

<210> SEQ ID NO 125 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s. FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 43, 88, 91, 94, 139, 141 150 163, 193, 202, 212, 215, 

222 238 253, 25 6, 286, 297 331, 343, 350, 360, 376, 385, 396 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 125 

ccctttittitt tttitttittitt tttitttittitt tttitttactt tognaacaaaa atttattagg 60 

attaagttcaa attaaaaaac titcatgcncc nccincttgtc. atatttacct gaaatgacaa 120 

agittatacitt agcttgaging naaaacttign gocccaaaaa ttntgtttgg aaa.gcaaaaa 18O 

aataattgat gcncatagoa gnggg cct ga tinccinccaca gngaatgttg tittaagginct 240 

aacaaacagg g gncan caaa goatacatta cittittaa.gct ttgggnc caa goaaaangto 3OO 

attcccitacc to cittcaaaa goaaactcat natagoctogg gcniccitaggin citggagcctin 360 

ttttittcgag totaanatga acatntgg at ttcaan 396 

<210> SEQ ID NO 126 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 126 

cgc.gtogact c goaagtgga atgtgacg to cotggag acc citgaaggctt togcttgaagt 60 

caacaaaggg cacgaaatga gtc.cticaggt ggccaccctd atc gaccgct ttgttgaaggg 120 

aaggggccag citagacaaag acaccctaga caccctd acc gccttctacc ctdggtacct 18O 

gtgctoccitc agcc.ccgagg agctgagcto cqtgcc.cccc agcago atct ggg.cggtoag 240 

gcc.ccacgac citggacacgc tiggggctacg gctacagggc ggcatcc cca acggctacct 3OO 

ggtoctagac citcago atgc aag aggcc ct citcggggacg ccctoccitcc tag gacct gg 360 
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acctgttcto accgtoctgg cactgctoct agcctc 396 

<210> SEQ ID NO 127 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 15 

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

<400 SEQUENCE: 127 

tttitttittitt ttgging gtaa aatgcaaatg ttittaaaata tatttattitt gtatgttitta 60 

caatgaatac titcago aaag aaaataatta taatttcaaa atgcaatc.cc toggatttgat 120 

aaatatoctit tataatcg at tacactaatc aatatotaga aatatacata gacaaagtta 18O 

gctaatgaat aaaataagta aaatgactac ataaacticaa titt cagg gat gagggat cat 240 

gcatgatcag ttaagttcact citgcc actitt ttaaaataat acg attcaca tttgcttcaa 3OO 

tdacataaac attcattgca ggagttacac ggctaatcat tigaaaattat gatctttgtt 360 

agcttaaaag aaaatticagt ttaatacaaa gacatt 396 

<210> SEQ ID NO 128 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221> NAME/KEY: misc feature 
<222> LOCATION: 220, 244, 351, 384 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 128 

gcccttttitt tttittttitta aaggcaaata aaataagttt attgg gatgt aacco catca 60 

taaattgagg agcatccata caggcaa.gct ataaaatctg gaaaatttaa atcaaattaa 120 

attctgcttt taaaaaggtg ccttaagtta accaag catt ttgataacac attcaaattit 18O 

aatatataaa aatagatgta toctogaaga tataatgaan aacatgc.cat gtgtataaat 240 

toanaatacg cittitttacac aaagaactac aaaaagttac aaaga cagoc titcaggaacc 3OO 

acacttagga aaagtgagcc gag cagoctt cacgcaaagc citccittcaaa naagttct cac 360 

aaag actoca galaccago.cg agtntgttgaa aaagga 396 

<210> SEQ ID NO 129 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 104, 164, 177, 204, 217, 234, 273, 312, 350, 353, 370 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 129 

gcccttttitt tttitttittitt ttttacticag acagg caata tittgctoaca tittattotct 60 

tgcatcgitaa atagtagcca acticacaaaa ataaagtata caanaatgta atattttitta 120 

aaataagatt alacagtgtaa gaaggaaaat citcaaaaaaa goanatagac aatgtanaaa 18O 

attgaaatga aatcccacag taanaaaaaa aaaac anaaa agtgcctatt taanaattat 240 

gctacatgtg gaacttaact agaccatttit aanaaag acc aatttctaat gcaaattittc 3OO 
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tgaggtttitc anattittatt tittaaaatat gttatag cta catgttgtcn acncggcc.gc 360 

to gagt citan agg gcc.cgtt taalaccc.gct gatcag 396 

<210> SEQ ID NO 130 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 23, 24, 26, 32, 56, 191, 286 355 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 130 

cgc.cctttitt tttitttittitt tanngnacgt gnctittattt citggatgata taaaanaaaa 60 

aacttaaaaa acaccc.caaa ccaaacacca atggatc.ccc aaag.cgatgt gactic cotct 120 

toccaccogg ataaatagag acttctgtat gtcagtctac cotccc.gc.cc ccataaccoc 18O 

citctgctata nacatactict g g gtatatat tactcitactic ggcaatagac atctoccgaa 240 

aatagaattic ctd.ccctgac acctgactict tcc citggcc.g. catcaniacca ccc.gc.cactg 3OO 

tag cacactg gtgtc.cittgc ccc.ctgtggit cagggcc atg citgtcatc.cc acaanaaggc 360 

cacatttgtc. acatggctgc tigtgtccacc gtactt 396 

<210> SEQ ID NO 131 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 49, 68, 69, 83, 88, 93 136, 140, 154, 158, 166, 167 

168, 170, 172, 173, 187, 226, 239, 241, 247, 257, 259, 271, 293, 
301, 318, 334, 336 342, 344, 357, 377, 384 

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

<400 SEQUENCE: 131 

gcccttttitt tttitttittitt tttitttittitt ttcagtttac acaaaaacnc tittaattgac 60 

agtatacnnt tittccaaaat atnittittngt aanaaaatgc aataattatt aactatagitt 120 

tttacaaaca agtttintcan taaatticcag tdtncttnaa accocninncin annaaaacat 18O 

atatganic co coagttcc to ggcaaactgt tdaac attca citgcanacaa aaagaccanic 240 

inccaaanagt catctgngnc citc catgctg ngtttgcacc aaacctgagg gancago tag 3OO 

ng accqtgac aaaagctint g c tacagttitt actinting coc tintntgcctic ccc catnatg 360 

tittccttggit coctoantcc tdtng gagta agttcc 396 

<210> SEQ ID NO 132 
&2 11s LENGTH 396 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
&222> LOCATION 69 

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

<400 SEQUENCE: 132 

cgc.gtcgaCC gcggc.cgtag cagc.cgggct ggtcCtgctg. Cqagccggcg gcc.cggagtg 60 

ggg.cgg.cgint atgtacctitc. cacattgagt attcagaaag aagtgatctgaactctgacc 120 

attctittatg gatacattaa, gtoaaatata agagtctgac tacttgacac actggctic gg 18O 
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tgagttctgc tittittcttitt taatataaat 

tittcactittg citctdatgat ataagaaaat 

tattoagtaa aacaa.catgc tagaaaacaa 

caaatagaac cataataaca agtcttgttct 

<210> SEQ ID NO 133 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 

96 
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ttattatgtt ggtaaattta gcttittggct 

gtaggitttitc. tctittcagtt tdaattittcc 

acttittggaa agg cattgta actatttittt 

taccct 

<222> LOCATION: 1, 17, 18, 20, 21, 25, 26 30, 31 40 
52, 66, 67, 68, 7.4, 89, 109 122, 166, 193, 214 
291, 307, 315, 348, 375, 378, 379, 386, 393 

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

<400 SEQUENCE: 133 

ntattacccc toctognnan ntgginnatan 

citgatinninco aatnaaaact gctittaaanc 

tngcgggagg ggtggggcag ggaCagdalag 

tgctggggat gcing.cgggct citatggctitc 

ggggitatc.cc cacgc.gc.cct gtagcingcnic 

gcaaaging ac cqatnc actt gcc agc.gc.cc 

toctittctog ccacnttninc cggctintccc 

<210> SEQ ID NO 134 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 133, 144, 221, 229 302, 358 

inct gcaaggn 

tgactgcaca 

ggggaggatt 

tgang.cgnaa 

attaaacg.cg 

tagctg.ccc.g 

cgncaa 

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

<400 SEQUENCE: 134 

titttittttitt ttctgcttitt tatatgttta 

aaagaaag at tactittctitc cctacaag at 

citttacaatg ganacacct g g canacacca 

agtaatagaa citgatcaata tottgttgcct 

atcatgcc at gatagt cittg ccaaaagtgc 

anacaaactc. aaattgaagg acattctaca 

taaaggagaci ttaaaagaca togcaacaat 

<210 SEQ ID NO 135 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 135 

aaaatctotc 

citt tattaat 

totta accala 

cctgatatgg 

atalaccitaala 

aagtgcc ctd 

gcagta 

gatninncocg 

tatgaattint 

gggaanacala 

agaaccagot 

gcgggtgtgg 

citcctittingc 

attctattgc 

tgtaaaggga 

agcttgaagt 

ngtactaana 

totaatcata 

tattalaggaa 

44, 45, 46. 
218, 266, 

ningaactitca 

aatact tact 

tag acaggca 

ggggctctag 

nggittactitc 

tittctitc.cct 

tgctittattt 

aaatgaataa 

talacatalacc 

aaaaaaa..C. 

aggaaac att 

ttattoanag 

gcqtcgacgc tiggcagagcc acaccc.caag tocctgtgcc cagagggctt cagtcagotg 

citcacticcitc caggg cactt ttaggaaagg gtttittagot agtgtttittc citc.gcttitta 

atgaccitcag cccc.gc.ctgc agtggctaga agc.ca.gcagg togcc.catgttg citactgacaa 

240 

360 

396 

51 
269, 

60 

120 

18O 

240 

360 

396 

60 

120 

18O 

240 

360 

396 

60 

120 

18O 
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-continued 

acacactact taaggingctt gct tacticta caactggaaa gttgctgaag tttgttgacat 18O 

gccactgtaa atgtaagtat tattaaaaat tacaaattgt ttggtgatta ttittgatgac 240 

citcttgagca gcagotcc cc ccaanaatgc ancaatggta totggct cac cagotccata 3OO 

toggcaaaat togtggacat aatcatctitt caccattaca gataaac cat attcc toaag 360 

gaagcc agtg agacaag act tca acttitcc tatat c 396 

<210 SEQ ID NO 139 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 51 1 05 126, 147, 210 212 236 241, 258, 263, 348 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 139 

cc.gc.ccttitt tttitttittitt ttcacaaaag cacttittitat ttgaggcaaa nagaagttctt 60 

gctgaaagga titccagttcc aag cagtcaa aactcaa.ccg titagnggcac tattittgacc 120 

tggtanattt to cittctott togg to anaaa aggg tattoa ggttgtactt tocccagoag 18O 

ggtaaaaaga agggcaaag.c aaactggaan anacttctac totactgaca gggctnttga 240 

natccaa.cat caagctanac acncccitc.gc tiggcc actot acaggttgct gtc.ccactgc 3OO 

tgagtgacac aggccatact acatttgcaa gqaaaaaaat gaggcaanaa acacaggitat 360 

aggtoactitg g g g acgagca ggcaaccaca gcttca 396 

<210> SEQ ID NO 140 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: 50, 60, 63, 10 0 133 135, 172, 183, 190, 196 220, 240, 

262, 266 , 273, 278, 293, 327, 332, 341, 348, 355, 380, 391 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 140 

tttitttittitt tttitttittitt tttittittcto atttaactitt tittaatgggn citcaaaattin 60 

tgng acaaat ttittgg to aa gttgtttcca ttaaaaagtin citgattittaa aaactaataa 120 

cittaaaactg. ccn.cncccaa aaaaaaaaac caaagggg to cacaaaa.cat timtcc tittcc 18O 

ttntgaaggn tttacnatgc attgttatca ttaaccagtn ttttactact aaacttaaan 240 

ggccaattga aacaaacagt timt ganac.cg ttntt concC act gattaaa agnggggggg 3OO 

cagg tattag ggataatatt catttanc ct timtgagctitt into gg canac ttgging acct 360 

tgcc agctcc agcago cittn ttgtc. cactg. intttga 396 

<210> SEQ ID NO 141 
&2 11s LENGTH 396 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 141 

acgc.cgagcc acatc.gctica gacac catgg g galaggtgaa gotcggagtic aacggatttg 60 

gtog tattgg gcgc.ctgg to accagggctg. cittittaacto tdgtaaagtg gatattgttg 120 

ccatcaatga ccccttcatt gacctcaact acatggittta catgttccaa tatgattcca 18O 
























































































































































































































































