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(57) ABSTRACT 

A set of contiguous and partially overlapping RNA 
sequences and polypeptides encoded thereby, designated as 
BS106 and transcribed from breast tissue is described. These 
sequences are useful for the detecting, diagnosing, staging, 
rnonitoring, prognosticating, preventing or treating, or deter 
mining the predisposition of an individual to diseases and 
conditions of the breast such as breast cancer. Also provided 
are antibodies Which speci?cally bind to BS106-encoded 
polypeptide or protein, and agonists or inhibitors Which 
prevent action of the tissue-speci?c BS106 polypeptide, 
Which molecules are useful for the therapeutic treatment of 
breast diseases, tumors or rnetastases. 
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REAGENTS AND METHODS USEFUL FOR 
DETECTING DISEASES OF THE BREAST 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation-in-part of US. 
application Ser. No. 08/742,067, ?led Oct. 31, 1996, from 
Which priority is claimed pursuant to 35 USC §120 and 
Which is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] The invention relates generally to detecting dis 
eases of the breast, and more particularly, relates to reagents 
such as polynucleotide sequences and the polypeptide 
sequences encoded thereby, as Well as methods Which utiliZe 
these sequences, Which are useful for detecting, diagnosing, 
staging, monitoring, prognosticating, preventing or treating, 
or determining predisposition to diseases or conditions of 
the breast such as breast cancer. 

[0003] Breast cancer is the most common form of cancer 
occurring in females in the US. The incidence of breast 
cancers in the United States is projected to be 180,200 cases 
diagnosed and 43,900 breast cancer related deaths to occur 
during 1997 (American Cancer Society statistics). World 
Wide, the incidence of breast cancer has increased from 
700,000 in 1985 to about 900,000 in 1990. G. N. Hortobagyi 
et al., CA Cancer] Clin 45: 199-226 (1995). 

[0004] Procedures used for detecting, diagnosing, staging, 
monitoring, prognosticating, preventing or treating, or deter 
mining predisposition to diseases or conditions of the breast 
such as breast cancer are of critical importance to the 
outcome of the patient. For example, patients diagnosed 
With early breast cancer have greater than a 90% ?ve-year 
relative survival rate as compared to a survival rate of about 
20% for patients diagnosed With distantly metastasiZed 
breast cancers. (American Cancer Society statistics). Cur 
rently, the best initial indicators of early breast cancer are 
physical examination of the breast and mammography. J. R. 
Harris et al. In: Cancer: Principles and Practice of Oncol 
ogy, Fourth Edition, pp. 1264-1332, Philadelphia, Pa.: J/B. 
Lippincott Co. (1993). Mammography may detect a breast 
tumor before it can be detected by physical examination, but 
it has limitations. For example, mammography’s predictive 
value depends on the observer’s skill and the quality of the 
mammogram. In addition, 80 to 93% of suspicious mam 
mograms are false positives, and 10 to 15% of Women With 
breast cancer have false negative mammograms. C. J. 
Wright et al., Lancet 346: 29-32 (1995). NeW diagnostic 
methods Which are more sensitive and speci?c for detecting 
early breast cancer are clearly needed. 

[0005] Breast cancer patients are closely monitored fol 
loWing initial therapy and during adjuvant therapy to deter 
mine response to therapy, and to detect persistent or recur 
rent disease, or early distant metastasis. Current diagnostic 
procedures for monitoring breast cancer include mammog 
raphy, bone scan, chest radiographs, liver function tests and 
tests for serum markers. The serum tumor markers most 
commonly used for monitoring patients are carcinoembry 
onic antigen (CEA) and CA 15-3. Limitations of CEA 
include absence of elevated serum levels in about 40% of 
Women With metastatic disease. In addition, CEA elevation 
during adjuvant therapy may not be related to recurrence but 
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to other factors that are not clinically important. CA 15-3 can 
also be negative in a signi?cant number of patients With 
progressive disease and, therefore, fails to predict metasta 
sis. Both CEA and CA 15-3 can be elevated in nonmalignant, 
benign conditions giving rise to false positive results. There 
fore, it Would be clinically bene?cial to ?nd a breast 
associated marker Which is more sensitive and speci?c in 
detecting cancer recurrence. J. R. Harris, et al., supra. M. K. 
SchWartZ, In: Cancer: Principles and Practice of Oncology, 
Vol. 1, Fourth Edition, pp. 531-542, Philadelphia, Pa.: J/B. 
Lippincott Co. 1993. 

[0006] Another important step in managing breast cancer 
is to determine the stage of the patient’s disease, because it 
has potential prognostic value and provides criteria for 
designing optimal therapy. Currently, pathological staging 
of breast cancer is preferable over clinical staging because 
the former gives a more accurate prognosis. J. R. Harris, et 
al., supra. On the other hand, clinical staging Would be 
preferred Were it at least as accurate as pathological staging, 
because it does not depend on an invasive procedure to 
obtain tissue for pathological evaluation. Staging of breast 
cancer could be improved by detecting neW markers in 
serum or urine Which could differentiate betWeen different 
stages of invasion. Such markers could be mRNA or protein 
markers expressed by cells originating from the primary 
tumor in the breast but residing in blood, bone marroW or 
lymph nodes and could serve as sensitive indicators for 
metastasis to these distal organs. For example, speci?c 
protein antigens and mRNA, associated With breast epithe 
lial cells, have been detected by immunohistochemical tech 
niques and RT-PCR, respectively, in bone marroW, lymph 
nodes and blood of breast cancer patients suggesting 
metastasis. K. Pantel, et al., Onkologie 18: 394-401 (1995). 

[0007] Such procedures also could include assays based 
upon the appearance of various disease markers in test 
samples such as blood, plasma, serum, or urine obtained by 
minimally invasive procedures Which are detectable by 
immunological methods. These procedures Would provide 
information to aid the physician in managing the patient 
With disease of the breast at loW cost to the patient. Markers 
such as prostate speci?c antigen (PSA) and human chorionic 
gonadotropin (hCG) exist and are used clinically for screen 
ing patients for prostate cancer and testicular cancer, respec 
tively. For example, PSA normally is secreted by the prostate 
at high levels into the seminal ?uid, but is present in very 
loW levels in the blood of men With normal prostates. 
Elevated levels of PSAprotein in serum are used in the early 
detection of prostate cancer or disease in asymptomatic men. 
See, for example, G. E. Hanks, et al., In: Cancer: Principles 
and Practice of Oncology, Vol. 1, Fourth Edition, pp. 1073 
1113, Philadelphia, Pa.: J.B. Lippincott Co. 1993. M. K. 
SchWartZ, et al., In: Cancer: Principles and Practice of 
Oncology, Vol. 1, Fourth Edition, pp. 531-542, Philadelphia, 
Pa.: J .B. Lippincott Co. 1993. Likewise, the management of 
breast diseases could be improved by the use of neW markers 
normally expressed in the breast but found in elevated 
amounts in an inappropriate body compartment as a result of 
the disease of the breast. 

[0008] Further, neW markers Which could predict the bio 
logic behavior of early breast cancers Would also be of 
signi?cant value. Early breast cancers that threaten or Will 
threaten the life of the patient are more clinically important 
than those that do not or Will not be a threat. G. E. Hanks, 
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supra. Such markers are needed to predict Which patients 
With histologically negative lymph nodes Will experience 
recurrence of cancer and also to predict Which cases of 
ductal carcinoma in situ Will develop into invasive breast 
carcinoma. More accurate prognostic markers Would alloW 
the clinician to accurately identify early cancers localiZed to 
the breast Which Will progress and metastasiZe if not treated 
aggressively. Additionally, the absence of a marker for an 
aggressive cancer in the patient could spare the patient 
expensive and non-bene?cial treatment. J. R. Harris, et al., 
supra. E. R. Frykberg, et al., Cancer 74: 350-361 (1994). 

[0009] It Would be advantageous, therefore, to provide 
speci?c methods and reagents useful for detecting, diagnos 
ing, staging, monitoring, prognosticating, preventing or 
treating, or determining predisposition to diseases or con 
ditions of the breast. Such methods Would include assaying 
a test sample for products of a gene Which are overexpressed 
in diseases and conditions associated With the breast includ 
ing cancer. Such methods may also include assaying a test 
sample for products of a gene Which have been altered by the 
disease or condition associated With the breast including 
cancer. Such methods may further include assaying a test 
sample for products of a gene Whose distribution among the 
various tissues and compartments of the body have been 
altered by a breast-associated disease or condition including 
cancer. Such methods Would comprise making cDNA from 
mRNA in the test sample, amplifying, When necessary, 
portions of the cDNA corresponding to the gene or a 
fragment thereof, and detecting the cDNA product as an 
indication of the presence of the disease or condition includ 
ing cancer or detecting translation products of the mRNAs 
comprising gene sequences as an indication of the presence 
of the disease. Useful reagents include polynucleotides, or 
fragments thereof Which may be used in diagnostic methods 
such as reverse transcriptase-polymerase chain reaction (RT 
PCR), PCR, or hybridiZation assays of mRNA extracted 
from biopsied tissue, blood or other test samples; or proteins 
Which are the translation products of such mRNAs; or 
antibodies directed against these proteins. Such assays 
Would include methods for assaying a sample for products of 
the gene and detecting the products as an indication of 
disease of the breast. Drug treatment or gene therapy for 
diseases and conditions of the breast including cancer can be 
based on these identi?ed gene sequences or their expressed 
proteins, and ef?cacy of any particular therapy can be 
monitored. Furthermore, it Would be advantageous to have 
available alternative, non-surgical diagnostic methods 
capable of detecting early stage breast disease such as 
cancer. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides a method of detect 
ing a target BS106 polynucleotide in a test sample Which 
comprises contacting the test sample With at least one 
BS106-speci?c polynucleotide and detecting the presence of 
the target BS106 polynucleotide in the test sample. The 
BS106-speci?c polynucleotide has at least 50% identity With 
a polynucleotide selected from the group consisting of 
SEQUENCE ID NO 1, SEQUENCE ID NO 2, SEQUENCE 
ID NO 3, SEQUENCE ID NO 4, SEQUENCE ID NO 5, and 
fragments or complements thereof. Also, the BS106-speci?c 
polynucleotide may be attached to a solid phase prior to 
performing the method. 
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[0011] The present invention also provides a method for 
detecting BS106 mRNA in a test sample, Which comprises 
performing reverse transcription (RT) With at least one 
primer in order to produce cDNA, amplifying the cDNA so 
obtained using BS106 oligonucleotides as sense and anti 
sense primers to obtain BS106 amplicon, and detecting the 
presence of the BS106 amplicon as an indication of the 
presence of BS106 mRNA in the test sample, Wherein the 
BS106 oligonucleotides have at least 50% identity to a 
sequence selected from the group consisting of SEQUENCE 
ID NO 1, SEQUENCE ID NO 2, SEQUENCE ID NO 3, 
SEQUENCE ID NO 4, SEQUENCE ID NO 5, and frag 
ments or complements thereof. Ampli?cation can be per 
formed by the polymerase chain reaction. Also, the test 
sample can be reacted With a solid phase prior to performing 
the method, prior to ampli?cation or prior to detection. This 
reaction can be a direct or an indirect reaction. Further, the 
detection step can comprise utiliZing a detectable label 
capable of generating a measurable signal. The detectable 
label can be attached to a solid phase. 

[0012] The present invention further provides a method of 
detecting a target BS106 polynucleotide in a test sample 
suspected of containing target BS106 polynucleotides, 
Which comprises (a) contacting the test sample With at least 
one BS106 oligonucleotide as a sense primer and at least one 
BS106 oligonucleotide as an anti-sense primer, and ampli 
fying same to obtain a ?rst stage reaction product; (b) 
contacting the ?rst stage reaction product With at least one 
other BS106 oligonucleotide to obtain a second stage reac 
tion product, With the proviso that the other BS106 oligo 
nucleotide is located 3‘ to the BS106 oligonucleotides uti 
liZed in step (a) and is complementary to the ?rst stage 
reaction product; and (c) detecting the second stage reaction 
product as an indication of the presence of a target BS106 
polynucleotide in the test sample. The BS106 oligonucle 
otides selected as reagents in the method have at least 50% 
identity to a sequence selected from the group consisting of 
SEQUENCE ID NO 1, SEQUENCE ID NO 2, SEQUENCE 
ID NO 3, SEQUENCE ID NO 4, SEQUENCE ID NO 5, and 
fragments or complements thereof. Ampli?cation may be 
performed by the polymerase chain reaction. The test sample 
can be reacted either directly or indirectly With a solid phase 
prior to performing the method, or prior to ampli?cation, or 
prior to detection. The detection step also comprises utiliZ 
ing a detectable label capable of generating a measurable 
signal; further, the detectable label can be attached to a solid 
phase. Test kits useful for detecting target BS106 polynucle 
otides in a test sample are also provided Which comprise a 
container containing at least one BS106-speci?c polynucle 
otide selected from the group consisting of SEQUENCE ID 
NO 1, SEQUENCE ID NO 2, SEQUENCE ID NO 3, 
SEQUENCE ID NO 4, SEQUENCE ID NO 5, and frag 
ments or complements thereof. These test kits further com 
prise containers With tools useful for collecting test samples 
(such as, for example, blood, urine, saliva and stool). Such 
tools include lancets and absorbent paper or cloth for 
collecting and stabiliZing blood; sWabs for collecting and 
stabiliZing saliva; and cups for collecting and stabiliZing 
urine or stool samples. Collection materials, such as papers, 
cloths, sWabs, cups and the like, may optionally be treated 
to avoid denaturation or irreversible adsorption of the 
sample. The collection materials also may be treated With or 
contain preservatives, stabiliZers or antimicrobial agents to 
help maintain the integrity of the specimens. 
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[0013] The present invention provides a puri?ed poly 
nucleotide or fragment thereof derived from a BS106 gene. 
The puri?ed polynucleotide is capable of selectively hybrid 
iZing to the nucleic acid of the BS106 gene, or a complement 
thereof. The polynucleotide has at least 50% identity to a 
polynucleotide selected from the group consisting of 
SEQUENCE ID NO 1, SEQUENCE ID NO 2, SEQUENCE 
ID NO 3, SEQUENCE ID NO 4, SEQUENCE ID NO 5, and 
fragments or complements thereof. Further, the puri?ed 
polynucleotide can be produced by recombinant and/or 
synthetic techniques. The puri?ed recombinant polynucle 
otide can be contained Within a recombinant vector. The 
invention further comprises a host cell transfected With said 
vector. 

[0014] The present invention further provides a recombi 
nant expression system comprising a nucleic acid sequence 
that includes an open reading frame derived from BS106. 
The nucleic acid sequence has at least 50% identity With a 
sequence selected from the group consisting of SEQUENCE 
ID NO 1, SEQUENCE ID NO 2, SEQUENCE ID NO 3, 
SEQUENCE ID NO 4, SEQUENCE ID NO 5, and frag 
ments or complements thereof. The nucleic acid sequence is 
operably linked to a control sequence compatible With a 
desired host. Also provided is a cell transfected With this 
recombinant expression system. 

[0015] The present invention also provides polypeptides 
encoded by BS106. The polypeptides can be produced by 
recombinant technology, provided in puri?ed form, or pro 
duced by synthetic techniques. The polypeptides comprise 
amino acid sequences Which have at least 50% identity to an 
amino acid sequence selected from the group consisting of 
SEQUENCE ID NO 16, SEQUENCE ID NO 17, 
SEQUENCE ID NO 18, SEQUENCE ID NO 19, 
SEQUENCE ID NO 20, and fragments of SEQUENCE ID 
NOS 17-20. 

[0016] Also provided is an antibody Which speci?cally 
binds to at least one BS106 epitope. The antibody can be a 
polyclonal or monoclonal antibody. The epitope is derived 
from an amino acid sequence selected from the group 
consisting of SEQUENCE ID NO 16, SEQUENCE ID NO 
17, SEQUENCE ID NO 18, SEQUENCE ID NO 19, 
SEQUENCE ID NO 20, and fragments thereof. Assay kits 
for determining the presence of BS106 antigen or anti 
BS106 antibody in a test sample are also included. In one 
embodiment, the assay kits comprise a container containing 
at least one BS106 polypeptide having at least 50% identity 
to an amino acid sequence selected from the group consist 
ing of SEQUENCE ID NO 16, SEQUENCE ID NO 17, 
SEQUENCE ID NO 18, SEQUENCE ID NO 19, 
SEQUENCE ID NO 20, and fragments thereof. Further, the 
test kit can comprise a container With tools useful for 
collecting test samples (such as blood, urine, saliva and 
stool). Such tools include lancets and absorbent paper or 
cloth for collecting and stabiliZing blood; sWabs for collect 
ing and stabiliZing saliva; and cups for collecting and 
stabiliZing urine or stool samples. Collection materials such 
as, papers, cloths, sWabs, cups and the like, may optionally 
be treated to avoid denaturation or irreversible adsorption of 
the sample. These collection materials also may be treated 
With or contain preservatives, stabiliZers or antimicrobial 
agents to help maintain the integrity of the specimens. Also, 
the polypeptide can be attached to a solid phase. 

Sep. 15, 2005 

[0017] Another assay kit for determining the presence of 
BS106 antigen or anti-BS106 antibody in a test sample 
comprises a container containing an antibody Which spe 
ci?cally binds to a BS106 antigen, Wherein the BS106 
antigen comprises at least one BS106-encoded epitope. The 
BS106 antigen has at least about 60% sequence similarity to 
a sequence of a BS106-encoded antigen selected from the 
group consisting of SEQUENCE BD NO 16, SEQUENCE 
ID-NO 17, SEQUENCE ID NO 18, SEQUENCE ID NO 19, 
SEQUENCE ID NO 20, and fragments thereof. These test 
kits can further comprise containers With tools useful for 
collecting test samples (such as blood, urine, saliva and 
stool). Such tools include lancets and absorbent paper or 
cloth for collecting and stabiliZing blood; sWabs for collect 
ing and stabiliZing saliva; cups for collecting and stabiliZing 
urine or stool samples. Collection materials, papers, cloths, 
sWabs, cups and the like, may optionally be treated to avoid 
denaturation or irreversible adsorption of the sample. These 
collection materials also may be treated With, or contain, 
preservatives, stabiliZers or antimicrobial agents to help 
maintain the integrity of the specimens. The antibody can be 
attached to a solid phase. 

[0018] A method for producing a polypeptide Which con 
tains at least one epitope of BS106 is provided, Which 
method comprises incubating host cells transfected With an 
expression vector. This vector comprises a polynucleotide 
sequence encoding a polypeptide, Wherein the polypeptide 
comprises an amino acid sequence having at least 50% 
identity to a BS106 amino acid sequence selected from the 
group consisting of SEQUENCE ID NO 16, SEQUENCE 
ID NO 17, SEQUENCE D NO 18, SEQUENCE ID NO 19, 
SEQUENCE ID NO 20, and fragments thereof. 

[0019] A method for detecting BS106 antigen in a test 
sample suspected of containing BS106 antigen also is pro 
vided. The method comprises contacting the test sample 
With an antibody or fragment thereof Which speci?cally 
binds to at least one epitope of a BS106 antigen, for a time 
and under conditions suf?cient for the formation of anti 
body/antigen complexes; and detecting the presence of such 
complexes containing the antibody as an indication of the 
presence of BS106 antigen in the test sample. The antibody 
can be attached to a solid phase and be either a monoclonal 
or polyclonal antibody. Furthermore, the antibody speci? 
cally binds to at least one BS106 antigen selected from the 
group consisting of SEQUENCE ID NO 16, SEQUENCE 
ID NO 17, SEQUENCE ID NO 18, SEQUENCE ID NO 19, 
SEQUENCE ID NO 20, and fragments thereof. 

[0020] Another method is provided Which detects antibod 
ies Which speci?cally bind to BS106 antigen in a test sample 
suspected of containing these antibodies. The method com 
prises contacting the test sample With a polypeptide Which 
contains at least one BS106 epitope, Wherein the BS106 
epitope comprises an amino acid sequence having at least 
50% identity With an amino acid sequence encoded by a 
BS106 polynucleotide, or a fragment thereof. Contacting is 
carried out for a time and under conditions sufficient to alloW 
antigen/antibody complexes to form. The method further 
entails detecting complexes Which contain the polypeptide. 
The polypeptide can be attached to a solid phase. Further, the 
polypeptide can be a recombinant protein or a synthetic 
peptide having at least 50% identity to an amino acid 
sequence selected from the group consisting of SEQUENCE 
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ID NO 16, SEQUENCE ID NO 17, SEQUENCE ID NO 18, 
SEQUENCE ID NO 19, SEQUENCE ID NO 20, and 
fragments thereof. 

[0021] The present invention provides a cell transfected 
With a BS106 nucleic acid sequence that encodes at least one 
epitope of a BS106 antigen, or fragment thereof. The nucleic 
acid sequence is selected from the group consisting of 
SEQUENCE ID NO 1, SEQUENCE ID NO 2, SEQUENCE 
ID NO 3, SEQUENCE ID NO 4, SEQUENCE ID NO 5, and 
fragments or complements thereof. 

[0022] A method for producing antibodies to BS106 anti 
gen also is provided, Which method comprises administering 
to an individual an isolated immunogenic polypeptide or 
fragment thereof, Wherein the isolated immunogenic 
polypeptide comprises at least one BS106 epitope in an 
amount suf?cient to produce an immune response. The 
isolated, immunogenic polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQUENCE 
ID NO 16, SEQUENCE ID NO 17, SEQUENCE ID NO 18, 
SEQUENCE ID NO 19, SEQUENCE ID NO 20, and 
fragments thereof. 

[0023] Another method for producing antibodies Which 
speci?cally bind to BS106 antigen is disclosed, Which 
method comprises administering to a mammal a plasmid 
comprising a nucleic acid sequence Which encodes at least 
one BS106 epitope derived from an amino acid sequence 
selected from the group consisting of SEQUENCE ID NO 
16, SEQUENCE ID NO 17, SEQUENCE ID NO 18, 
SEQUENCE ID NO 19, SEQUENCE ID NO 20, and 
fragments thereof. 

[0024] Also provided is a composition of matter that 
comprises a BS106 polynucleotide of at least about 10-12 
nucleotides having at least 50% identity to a polynucleotide 
selected from the group consisting of SEQUENCE ID NO 1, 
SEQUENCE ID NO 2, SEQUENCE ID NO 3, SEQUENCE 
ID NO 4, SEQUENCE ID NO 5, and fragments or comple 
ments thereof. The BS106 polynucleotide encodes an amino 
acid sequence having at least one BS106 epitope. Another 
composition of matter provided by the present invention 
comprises a polypeptide With at least one BS106 epitope of 
about 8-10 amino acids. The polypeptide comprises an 
amino acid sequence having at least 50% identity to an 
amino acid sequence selected from the group consisting of 
SEQUENCE ID NO 16, SEQUENCE ID NO 17, 
SEQUENCE ID NO 18, SEQUENCE ID NO 19, 
SEQUENCE ID NO 20, and fragments of SEQUENCE ID 
NOS 17-20. Also provided is a gene, or fragment thereof, 
coding for a BS106 polypeptide Which has at least 50% 
identity to SEQUENCE ID NO 16; and a gene, or a fragment 
thereof, comprising DNA having at least 50% identity to 
SEQUENCE ID NO 4 or SEQUENCE ID NO 5. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 shoWs the nucleotide alignment of clones 
1662885 (SEQUENCE ID NO 1), 893988 (SEQUENCE ID 
NO 2), 1209814 (SEQUENCE ID NO 3) and the consensus 
sequence (SEQUENCE ID NO 4) derived therefrom. A G/T 
polymorphism at position 54 of the consensus sequence is 
denoted as “K,” and a C/T polymorphism at position 312 of 
the consensus sequence is denoted as “Y.” 

[0026] FIG. 2 shoWs the contig map depicting the forma 
tion of the consensus nucleotide sequence (SEQUENCE ID 
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NO 4) from the nucleotide alignment of overlapping clones 
1662885 (SEQUENCE ID NO 1), 893988 (SEQUENCE ID 
NO 2), and 1209814 (SEQUENCE ID NO 3). 

[0027] FIG. 3A is a scan of an ethidium bromide-stained 
agarose gel of RNA from various tissues and the correspond 
ing northern blot of RNA using BS106 radiolabeled probe; 
FIG. 3B is a scan of another ethidium bromide-stained 
agarose gel of RNA from normal breast and breast cancer 
tissues and the corresponding northern blot of RNA using 
BS106 radiolabeled probe. 

[0028] FIGS. 4A and 4B are scans of stained agarose gels 
of BS106-speci?c primed PCR ampli?cation products. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] The present invention provides a gene or a frag 
ment thereof Which codes for a BS106 polypeptide having at 
least about 50% identity to SEQUENCE ID NO 16. The 
present invention further encompasses a BS106 gene or a 
fragment thereof comprising DNA Which has at least about 
50% identity to SEQUENCE ID NO 4 or SEQUENCE ID 
NO 5. 

[0030] The present invention provides methods for assay 
ing a test sample for products of a breast tissue gene 
designated as BS106, Which method comprises making 
cDNA from mRNA in the test sample and detecting the 
cDNA as an indication of the presence of breast tissue gene 
BS106. The method may include an ampli?cation step, 
Wherein one or more portions of the mRNA from BS106 
corresponding to the gene or fragments thereof, is ampli?ed. 
Methods also are provided for assaying for the translation 
products of BS106. Test samples Which may be assayed by 
the methods provided herein include tissues, cells, body 
?uids and secretions. The present invention also provides 
reagents such as oligonucleotide primers and polypeptides 
Which are useful in performing these methods. 

[0031] Portions of the nucleic acid sequences disclosed 
herein are useful as primers for the reverse transcription of 
RNA or for the ampli?cation of cDNA; or as probes to 
determine the presence of certain mRNA sequences in test 
samples. Also disclosed are nucleic acid sequences Which 
permit the production of encoded polypeptide sequences 
Which are useful as standards or reagents in diagnostic 
immunoassays, as targets for pharmaceutical screening 
assays and/or as components or as target sites for various 
therapies. Monoclonal and polyclonal antibodies directed 
against at least one epitope contained Within these polypep 
tide sequences are useful as delivery agents for therapeutic 
agents as Well as for diagnostic tests and for screening for 
diseases or conditions associated With BS106, especially 
breast cancer. Isolation of sequences of other portions of the 
gene of interest can be accomplished utiliZing probes or 
PCR primers derived from these nucleic acid sequences. 
This alloWs additional probes of the mRNA or cDNA of 
interest to be established, as Well as corresponding encoded 
polypeptide sequences. These additional molecules are use 
ful in detecting, diagnosing, staging, monitoring, prognos 
ticating, preventing or treating, or determining the predis 
position to, diseases and conditions of the breast such as 
breast cancer, characteriZed by BS106, as disclosed herein. 

[0032] Techniques for determining amino acid sequence 
“similarity” are Well-known in the art. In general, “similar 
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ity” means the exact amino acid to amino acid comparison 
of tWo or more polypeptides at the appropriate place, Where 
amino acids are identical or possess similar chemical and/or 
physical properties such as charge or hydrophobicity. A 
so-termed “percent similarity” then can be determined 
betWeen the compared polypeptide sequences. Techniques 
for determining nucleic acid and amino acid sequence 
identity also are Well knoWn in the art and include deter 
mining the nucleotide sequence of the mRNA for that gene 
(usually via a cDNA intermediate) and determining the 
amino acid sequence encoded thereby, and comparing this to 
a second amino acid sequence. In general, “identity” refers 
to an exact nucleotide to nucleotide or amino acid to amino 
acid correspondence of tWo polynucleotides or polypeptide 
sequences, respectively. TWo or more polynucleotide 
sequences can be compared by determining their “percent 
identity.” TWo or more amino acid sequences likewise can be 
compared by determining their “percent identity.” The pro 
grams available in the Wisconsin Sequence Analysis Pack 
age, Version 8 (available from Genetics Computer Group, 
Madison, Wis.), for example, the GAP program, are capable 
of calculating both the identity betWeen tWo polynucleotides 
and the identity and similarity betWeen tWo polypeptide 
sequences, respectively. Other programs for calculating 
identity or similarity betWeen sequences are knoWn in the 
art. 

[0033] The compositions and methods described herein 
Will enable the identi?cation of certain markers as indicative 
of a breast tissue disease or condition; the information 
obtained therefrom Will aid in the detecting, diagnosing, 
staging, monitoring, prognosticating, preventing or treating, 
or determining diseases or conditions associated With 
B5106, especially breast cancer. Test methods include, for 
example, probe assays Which utiliZe the sequence(s) pro 
vided herein and Which also may utiliZe nucleic acid ampli 
?cation methods such as the polymerase chain reaction 
(PCR), the ligase chain reaction (LCR), and hybridiZation. 
In addition, the nucleotide sequences provided herein con 
tain open reading frames from Which an immunogenic 
epitope may be found. This epitope is believed to be unique 
to the disease state or condition associated With B5106. It 
also is thought that the polynucleotides or polypeptides and 
protein encoded by the B5106 gene are useful as a marker. 
This marker is either elevated in disease such as breast 
cancer, altered in disease such as breast cancer, or present as 
a normal protein but appearing in an inappropriate body 
compartment. The uniqueness of the epitope may be deter 
mined by its immunological reactivity and speci?city With 
antibodies directed against proteins and polypeptides 
encoded by the B5106 gene, and (ii) its nonreactivity With 
any other tissue markers. Methods for determining immu 
nological reactivity are Well-known and include but are not 
limited to, for example, radioimmunoassay (RIA), enZyme 
linked immunosorbent assay (ELISA), hemagglutination 
(HA), ?uorescence polariZation immunoassay (FPIA), 
chemiluminescent immunoassay (CLIA) and others. Several 
examples of suitable methods are described herein. 

[0034] Unless otherWise stated, the folloWing terms shall 
have the folloWing meanings: 

[0035] A polynucleotide “derived from” or “speci?c for” 
a designated sequence refers to a polynucleotide sequence 
Which comprises a contiguous sequence of approximately at 
least about 6 nucleotides, preferably at least about 8 nucle 
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otides, more preferably at least about 10-12 nucleotides, and 
even more preferably at least about 15-20 nucleotides cor 
responding, i.e., identical or complementary to, a region of 
the designated nucleotide sequence. The sequence may be 
complementary or identical to a sequence Which is unique to 
a particular polynucleotide sequence as determined by tech 
niques knoWn in the art. Comparisons to sequences in 
databanks, for example, can be used as a method to deter 
mine the uniqueness of a designated sequence. Regions from 
Which sequences may be derived, include but are not limited 
to, regions encoding speci?c epitopes, as Well as non 
translated and/or non-transcribed regions. 

[0036] The derived polynucleotide Will not necessarily be 
derived physically from the nucleotide sequence of interest 
under study, but may be generated in any manner, including 
but not limited to chemical synthesis, replication, reverse 
transcription or transcription, Which is based on the infor 
mation provided by the sequence of bases in the region(s) 
from Which the polynucleotide is derived. As such, it may 
represent either a sense or an antisense orientation of the 

original polynucleotide. In addition, combinations of 
regions corresponding to that of the designated sequence 
may be modi?ed in Ways knoWn in the art to be consistent 
With the intended use. 

[0037] A “fragment” of a speci?ed polynucleotide refers 
to a polynucleotide sequence Which comprises a contiguous 
sequence of approximately at least about 6 nucleotides, 
preferably at least about 8 nucleotides, more preferably at 
least about 10-12 nucleotides, and even more preferably at 
least about 15-20 nucleotides corresponding, i.e., identical 
or complementary to, a region of the speci?ed nucleotide 
sequence. 

[0038] The term “primer” denotes a speci?c oligonucle 
otide sequence Which is complementary to a target nucle 
otide sequence and used to hybridiZe to the target nucleotide 
sequence. A primer serves as an initiation point for nucle 
otide polymeriZation catalyZed by either DNA polymerase, 
RNA polymerase or reverse transcriptase. 

[0039] The term “probe” denotes a de?ned nucleic acid 
segment (or nucleotide analog segment, e.g., PNA as de?ned 
hereinbeloW) Which can be used to identify a speci?c 
polynucleotide present in samples bearing the complemen 
tary sequence. 

[0040] “Encoded by” refers to a nucleic acid sequence 
Which codes for a polypeptide sequence, Wherein the 
polypeptide sequence or a portion thereof contains an amino 
acid sequence of at least 3 to 5 amino acids, more preferably 
at least 8 to 10 amino acids, and even more preferably at 
least 15 to 20 amino acids from a polypeptide encoded by 
the nucleic acid sequence. Also encompassed are polypep 
tide sequences Which are immunologically identi?able With 
a polypeptide encoded by the sequence. Thus, a “polypep 
tide,”“protein,” or “amino acid” sequence has at least about 
50% identity, preferably about 60% identity, more prefer 
ably about 75-85% identity, and most preferably about 
90-95% or more identity to a B5106 amino acid sequence. 
Further, the B5106 “polypeptide,”“protein,” or “amino 
acid” sequence may have at least about 60% similarity, 
preferably at least about 75% similarity, more preferably 
about 85% similarity, and most preferably about 95% or 
more similarity to a polypeptide or amino acid sequence of 
B5106. This amino acid sequence can be selected from the 
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group consisting of SEQUENCE ID NO 16, SEQUENCE 
ID NO 17, SEQUENCE ID NO 18, SEQUENCE ID NO 19, 
SEQUENCE ID NO 20, and fragments thereof. 

[0041] A “recombinant polypeptide,”“recombinant pro 
tein,” or “a polypeptide produced by recombinant tech 
niques,” Which terms may be used interchangeably herein, 
describes a polypeptide Which by virtue of its origin or 
manipulation is not associated With all or a portion of the 
polypeptide With Which it is associated in nature and/or is 
linked to a polypeptide other than that to Which it is linked 
in nature. A recombinant or encoded polypeptide or protein 
is not necessarily translated from a designated nucleic acid 
sequence. It also may be generated in any manner, including 
chemical synthesis or expression of a recombinant expres 
sion system. 

[0042] The term “synthetic peptide” as used herein means 
a polymeric form of amino acids of any length, Which may 
be chemically synthesiZed by methods Well-knoWn to the 
routineer. These synthetic peptides are useful in various 
applications. 
[0043] The term “polynucleotide” as used herein means a 
polymeric form of nucleotides of any length, either ribo 
nucleotides or deoxyribonucleotides. This term refers only 
to the primary structure of the molecule. Thus, the term 
includes double- and single-stranded DNA, as Well as 
double- and single-stranded RNA. It also includes modi? 
cations, such as methylation or capping and unmodi?ed 
forms of the polynucleotide. The terms “polynucleotide, 
”“oligomer,”“oligonucleotide,” and “oligo” are used inter 
changeably herein. 

[0044] “A sequence corresponding to a cDNA” means that 
the sequence contains a polynucleotide sequence that is 
identical or complementary to a sequence in the designated 
DNA. The degree (or “percent”) of identity or complemen 
tarity to the cDNA Will be approximately 50% or greater, 
preferably at least about 70% or greater, and more preferably 
at least about 90% or greater. The sequence that corresponds 
to the identi?ed cDNA Will be at least about 50 nucleotides 
in length, preferably at least about 60 nucleotides in length, 
and more preferably at least about 70 nucleotides in length. 
The correspondence betWeen the gene or gene fragment of 
interest and the cDNA can be determined by methods knoWn 
in the art and include, for example, a direct comparison of 
the sequenced material With the cDNAs described, or 
hybridiZation and digestion With single strand nucleases, 
folloWed by siZe determination of the digested fragments. 
“Puri?ed polynucleotide” refers to a polynucleotide of inter 
est or fragment thereof Which is essentially free, e.g., 
contains less than about 50%, preferably less than about 
70%, and more preferably less than about 90%, of the 
protein With Which the polynucleotide is naturally associ 
ated. Techniques for purifying polynucleotides of interest 
are Well-knoWn in the art and include, for example, disrup 
tion of the cell containing the polynucleotide With a chao 
tropic agent and separation of the polynucleotide(s) and 
proteins by ionexchange chromatography, af?nity chroma 
tography and sedimentation according to density. 

[0045] “Puri?ed polypeptide” or “puri?ed protein” means 
a polypeptide of interest or fragment thereof Which is 
essentially free of, e.g., contains less than about 50%, 
preferably less than about 70%, and more preferably less 
than about 90%, cellular components With Which the 
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polypeptide of interest is naturally associated. Methods for 
purifying polypeptides of interest are knoWn in the art. 

[0046] The term “isolated” means that the material is 
removed from its original environment (e.g., the natural 
environment if it is naturally occurring). For example, a 
naturally-occurring polynucleotide or polypeptide present in 
a living animal is not isolated, but the same polynucleotide 
or DNA or polypeptide, Which is separated from some or all 
of the coexisting materials in the natural system, is isolated. 
Such polynucleotide could be part of a vector and/or such 
polynucleotide or polypeptide could be part of a composi 
tion, and still be isolated in that the vector or composition is 
not part of its natural environment. 

[0047] “Polypeptide” and “protein” are used interchange 
ably herein and indicate at least one molecular chain of 
amino acids linked through covalent and/or non-covalent 
bonds. The terms do not refer to a speci?c length of the 
product. Thus peptides, oligopeptides and proteins are 
included Within the de?nition of polypeptide. The terms 
include post-translational modi?cations of the polypeptide, 
for example, glycosylations, acetylations, phosphorylations 
and the like. In addition, protein fragments, analogs, mutated 
or variant proteins, fusion proteins and the like are included 
Within the meaning of polypeptide. 

[0048] A“fragment” of a speci?ed polypeptide refers to an 
amino acid sequence Which comprises at least about 3-5 
amino acids, more preferably at least about 8-10 amino 
acids, and even more preferably at least about 15-20 amino 
acids derived from the speci?ed polypeptide. 

[0049] “Recombinant host cells,”“host cells, cells, cell 
lines,”“cell cultures,” and other such terms denoting micro 
organisms or higher eukaryotic cell lines cultured as uni 
cellular entities refer to cells Which can be, or have been, 
used as recipients for recombinant vectors or other trans 
ferred DNA, and include the original progeny of the original 
cell Which has been transfected. 

[0050] As used herein “replicon” means any genetic ele 
ment, such as a plasmid, a chromosome or a virus, that 
behaves as an autonomous unit of polynucleotide replication 
Within a cell. 

[0051] A “vector” is a replicon in Which another poly 
nucleotide segment is attached, such as to bring about the 
replication and/or expression of the attached segment. 

[0052] The term “control sequence” refers to a polynucle 
otide sequence Which is necessary to effect the expression of 
a coding sequence to Which it is ligated. The nature of such 
control sequences differs depending upon the host organism. 
In prokaryotes, such control sequences generally include a 
promoter, a ribosomal binding site, and terminators; in 
eukaryotes, such control sequences generally include pro 
moters, terminators and, in some instances, enhancers. The 
term “control sequence” thus is intended to include at a 
minimum all components Whose presence is necessary for 
expression, and also may include additional components 
Whose presence is advantageous, for example, leader 
sequences. 

[0053] “Operably linked” refers to a situation Wherein the 
components described are in a relationship permitting them 
to function in their intended manner. Thus, for example, a 
control sequence “operably linked” to a coding sequence is 
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ligated in such a manner that expression of the coding 
sequence is achieved under conditions compatible With the 
control sequence. 

[0054] The term “open reading frame” or “ORF” refers to 
a region of a polynucleotide sequence Which encodes a 
polypeptide. This region may represent a portion of a coding 
sequence or a total coding sequence. 

[0055] A “coding sequence” is a polynucleotide sequence 
Which is transcribed into mRNA and translated into a 
polypeptide When placed under the control of appropriate 
regulatory sequences. The boundaries of the coding 
sequence are determined by a translation start codon at the 
5‘-terminus and a translation stop codon at the 3‘-terminus. 
Acoding sequence can include, but is not limited to, mRNA, 
cDNA and recombinant polynucleotide sequences. 

[0056] The term “immunologically identi?able With/as” 
refers to the presence of epitope(s) and polypeptide(s) Which 
also are present in and are unique to the designated polypep 
tide(s). Immunological identity may be determined by anti 
body binding and/or competition in binding. These tech 
niques are knoWn to the routineer and also are described 
herein. The uniqueness of an epitope also can be determined 
by computer searches of knoWn data banks, such as Gen 
Bank, for the polynucleotide sequence Which encodes the 
epitope and by amino acid sequence comparisons With other 
knoWn proteins. 

[0057] As used herein, “epitope” means an antigenic 
determinant of a polypeptide or protein. Conceivably, an 
epitope can comprise three amino acids in a spatial confor 
mation Which is unique to the epitope. Generally, an epitope 
consists of at least ?ve such amino acids and more usually, 
it consists of at least eight to ten amino acids. Methods of 
examining spatial conformation are knoWn in the art and 
include, for example, x-ray crystallography and tWo-dimen 
sional nuclear magnetic resonance. 

[0058] A “conformational epitope” is an epitope that is 
comprised of speci?c juxtaposition of amino acids in an 
immunologically recogniZable structure, such amino acids 
being present on the same polypeptide in a contiguous or 
non-contiguous order or present on different polypeptides. 

[0059] A polypeptide is “immunologically reactive” With 
an antibody When it binds to an antibody due to antibody 
recognition of a speci?c epitope contained Within the 
polypeptide. Immunological reactivity may be determined 
by antibody binding, more particularly, by the kinetics of 
antibody binding, and/or by competition in binding using as 
competitor(s) a knoWn polypeptide(s) containing an epitope 
against Which the antibody is directed. The methods for 
determining Whether a polypeptide is immunologically reac 
tive With an antibody are knoWn in the art. 

[0060] As used herein, the term “immunogenic polypep 
tide containing an epitope of interest” means naturally 
occurring polypeptides of interest or fragments thereof, as 
Well as polypeptides prepared by other means, for example, 
by chemical synthesis or the expression of the polypeptide 
in a recombinant organism. 

[0061] The term “transfection” refers to the introduction 
of an exogenous polynucleotide into a prokaryotic or 
eucaryotic host cell, irrespective of the method used for the 
introduction. The term “transfection” refers to both stable 
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and transient introduction of the polynucleotide, and encom 
passes direct uptake of polynucleotides, transformation, 
transduction, and f-mating. Once introduced into the host 
cell, the exogenous polynucleotide may be maintained as a 
non-integrated replicon, for example, a plasmid, or alterna 
tively, may be integrated into the host genome. 

[0062] “Treatment” refers to prophylaxis and/or therapy. 

[0063] The term “individual” as used herein refers to 
vertebrates, particularly members of the mammalian species 
and includes, but is not limited to, domestic animals, sports 
animals, primates and humans; more particularly the term 
refers to humans. 

[0064] The term “sense strand” or “plus strand” (or “+”) as 
used herein denotes a nucleic acid that contains the sequence 
that encodes the polypeptide. The term “antisense strand” or 
“minus strand” (or “—”) denotes a nucleic acid that contains 
a sequence that is complementary to that of the “plus” 
strand. 

[0065] The term “test sample” refers to a component of an 
individual’s body Which is the source of the analyte (such as, 
antibodies of interest or antigens of interest). These com 
ponents are Well knoWn in the art. Atest sample is typically 
anything suspected of containing a target sequence. Test 
samples can be prepared using methodologies Well knoWn in 
the art such as by obtaining a specimen from an individual 
and, if necessary, disrupting any cells contained thereby to 
release target nucleic acids. These test samples include 
biological samples Which can be tested by the methods of the 
present invention described herein and include human and 
animal body ?uids such as Whole blood, serum, plasma, 
cerebrospinal ?uid, sputum, bronchial Washing, bronchial 
aspirates, urine, lymph ?uids and various external secretions 
of the respiratory, intestinal and genitourinary tracts, tear, 
saliva, milk, White blood cells, myelomas and the like; 
biological ?uids such as cell culture supernatants; tissue 
specimens Which may be ?xed; and cell specimens Which 
may be ?xed. 

[0066] “Puri?ed product” refers to a preparation of the 
product Which has been isolated from the cellular constitu 
ents With Which the product is normally associated and from 
other types of cells Which may be present in the sample of 
interest. 

[0067] “PNA” denotes a “peptide nucleic acid analog” 
Which may be utiliZed in a procedure such as an assay 
described herein to determine the presence of a target. “MA” 
denotes a “morpholino analog” Which may be utiliZed in a 
procedure such as an assay described herein to determine the 
presence of a target. See, for example, US. Pat. No. 5,378, 
841, Which is incorporated herein by reference. PNAs are 
neutrally charged moieties Which can be directed against 
RNA targets or DNA. PNAprobes used in assays in place of, 
for example, the DNA probes of the present invention, offer 
advantages not achievable When DNA probes are used. 
These advantages include manufacturability, large scale 
labeling, reproducibility, stability, insensitivity to changes in 
ionic strength and resistance to enZymatic degradation 
Which is present in methods utiliZing DNA or RNA. These 
PNAs can be labeled With (“attached to”) such signal 
generating compounds as ?uorescein, radionucleotides, 
chemiluminescent compounds and the like. PNAs or other 
nucleic acid analogs such as MAs thus can be used in assay 
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methods in place of DNA or RNA. Although assays are 
described herein utilizing DNA probes, it is Within the scope 
of the routineer that PNAs or MAs can be substituted for 
RNA or DNA With appropriate changes if and as needed in 
assay reagents. 

[0068] “Analyte,” as used herein, is the substance to be 
detected Which may be present in the test sample. The 
analyte can be any substance for Which there exists a 
naturally occurring speci?c binding member (such as, an 
antibody), or for Which a speci?c binding member can be 
prepared. Thus, an analyte is a substance that can bind to one 
or more speci?c binding members in an assay. “Analyte” 
also includes any antigenic substances, haptens, antibodies 
and combinations thereof. As a member of a speci?c binding 
pair, the analyte can be detected by means of naturally 
occurring speci?c binding partners (pairs) such as the use of 
intrinsic factor protein as a member of a speci?c binding pair 
for the determination of Vitamin B12, the use of folate 
binding protein to determine folic acid, or the use of a lectin 
as a member of a speci?c binding pair for the determination 
of a carbohydrate. The analyte can include a protein, a 
polypeptide, an amino acid, a nucleotide target and the like. 

[0069] “Diseases of the breast” or “breast disease,” or 
“condition of the breast,” as used herein, refer to any disease 
or condition of the breast including, but not limited to, 
atypical hyperplasia, ?broadenoma, cystic breast disease, 
and cancer. 

[0070] “Breast cancer,” as used herein, refers to any 
malignant disease of the breast including, but not limited to, 
ductal carcinoma in situ, lobular carcinoma in situ, in?ltrat 
ing ductal carcinoma, medullary carcinoma, tubular carci 
noma, mucinous carcinoma, in?ltrating lobular carcinoma, 
in?ltrating comedocarcinoma and in?ammatory carcinoma. 

[0071] An “Expressed Sequence Tag” or “EST” refers to 
the partial sequence of a cDNA insert Which has been made 
by reverse transcription of mRNA extracted from a tissue 
folloWed by insertion into a vector. 

[0072] A “transcript image” refers to a table or list giving 
the quantitative distribution of ESTs in a library and repre 
sents the genes active in the tissue from Which the library 
Was made. 

[0073] The present invention provides assays Which uti 
liZe speci?c binding members. A“speci?c binding member,” 
as used herein, is a member of a speci?c binding pair. That 
is, tWo different molecules Where one of the molecules, 
through chemical or physical means, speci?cally binds to 
the second molecule. Therefore, in addition to antigen and 
antibody speci?c binding pairs of common immunoassays, 
other speci?c binding pairs can include biotin and avidin, 
carbohydrates and lectins, complementary nucleotide 
sequences, effector and receptor molecules, cofactors and 
enZymes, enZyme inhibitors and enZymes and the like. 
Furthermore, speci?c binding pairs can include members 
that are analogs of the original speci?c binding members, for 
example, an analyte-analog. Immunoreactive speci?c bind 
ing members include antigens, antigen fragments, antibodies 
and antibody fragments, both monoclonal and polyclonal 
and complexes thereof, including those formed by recom 
binant DNA molecules. 

[0074] The term “hapten,” as used herein, refers to a 
partial antigen or non-protein binding member Which is 

Sep. 15, 2005 

capable of binding to an antibody, but Which is not capable 
of eliciting antibody formation unless coupled to a carrier 
protein. 

[0075] A “capture reagent,” as used herein, refers to an 
unlabeled speci?c binding member Which is speci?c either 
for the analyte as in a sandWich assay, for the indicator 
reagent or analyte as in a competitive assay, or for an 
ancillary speci?c binding member, Which itself is speci?c 
for the analyte, as in an indirect assay. The capture reagent 
can be directly or indirectly bound to a solid phase material 
before the performance of the assay or during the perfor 
mance of the assay, thereby enabling the separation of 
immobiliZed complexes from the test sample. 

[0076] The “indicator reagent” comprises a “signal-gen 
erating compound” (“label”) Which is capable of generating 
and generates a measurable signal detectable by external 
means, conjugated (“attached”) to a speci?c binding mem 
ber. In addition to being an antibody member of a speci?c 
binding pair, the indicator reagent also can be a member of 
any speci?c binding pair, including either hapten-anti-hap 
ten systems such as biotin or anti-biotin, avidin or biotin, a 
carbohydrate or a lectin, a complementary nucleotide 
sequence, an effector or a receptor molecule, an enZyme 
cofactor and an enZyme, an enZyme inhibitor or an enZyme 
and the like. An immunoreactive speci?c binding member 
can be an antibody, an antigen, or an antibody/antigen 
complex that is capable of binding either to the polypeptide 
of interest as in a sandWich assay, to the capture reagent as 
in a competitive assay, or to the ancillary speci?c binding 
member as in an indirect assay. When describing probes and 
probe assays, the term “reporter molecule” may be used. A 
reporter molecule comprises a signal generating compound 
as described hereinabove conjugated to a speci?c binding 
member of a speci?c binding pair, such as carbaZole or 
adamantane. 

[0077] The various “signal-generating compounds” 
(labels) contemplated include chromagens, catalysts such as 
enZymes, luminescent compounds such as ?uorescein and 
rhodamine, chemiluminescent compounds such as dioxet 
anes, acridiniums, phenanthridiniums and luminol, radioac 
tive elements and direct visual labels. Examples of enZymes 
include alkaline phosphatase, horseradish peroxidase, beta 
galactosidase and the like. The selection of a particular label 
is not critical, but it must be capable of producing a signal 
either by itself or in conjunction With one or more additional 
substances. 

[0078] “Solid phases” (“solid supports”) are knoWn to 
those in the art and include the Walls of Wells of a reaction 
tray, test tubes, polystyrene beads, magnetic or non-mag 
netic beads, nitrocellulose strips, membranes, microparticles 
such as latex particles, sheep (or other animal) red blood 
cells and Duracytese (red blood cells “?xed” by pyruvic 
aldehyde and formaldehyde, available from Abbott Labora 
tories, Abbott Park, Ill.) and others. The “solid phase” is not 
critical and can be selected by one skilled in the art. Thus, 
latex particles, microparticles, magnetic or non-magnetic 
beads, membranes, plastic tubes, Walls of microtiter Wells, 
glass or silicon chips, sheep (or other suitable animal’s) red 
blood cells and Duracytes’ are all suitable examples. Suit 
able methods for immobiliZing peptides on solid phases 
include ionic, hydrophobic, covalent interactions and the 
like. A “solid phase,” as used herein, refers to any material 
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Which is insoluble, or can be made insoluble by a subsequent 
reaction. The solid phase can be chosen for its intrinsic 
ability to attract and immobilize the capture reagent. Alter 
natively, the solid phase can retain an additional receptor 
Which has the ability to attract and immobilize the capture 
reagent. The additional receptor can include a charged 
substance that is oppositely charged With respect to the 
capture reagent itself or to a charged substance conjugated 
to the capture reagent. As yet another alternative, the recep 
tor molecule can be any speci?c binding member Which is 
immobiliZed upon (attached to) the solid phase and Which 
has the ability to immobiliZe the capture reagent through a 
speci?c binding reaction. The receptor molecule enables the 
indirect binding of the capture reagent to a solid phase 
material before the performance of the assay or during the 
performance of the assay. The solid phase thus can be a 
plastic, derivatiZed plastic, magnetic or non-magnetic metal, 
glass or silicon surface of a test tube, microtiter Well, sheet, 
bead, microparticle, chip, sheep (or other suitable animal’s) 
red blood cells, Duracytes® and other con?gurations knoWn 
to those of ordinary skill in the art. 

[0079] It is contemplated and Within the scope of the 
present invention that the solid phase also can comprise any 
suitable porous material With suf?cient porosity to alloW 
access by detection antibodies and a suitable surface affinity 
to bind antigens. Microporous structures generally are pre 
ferred, but materials With a gel structure in the hydrated state 
may be used as Well. Such useful solid supports include, but 
are not limited to, nitrocellulose and nylon. It is contem 
plated that such porous solid supports described herein 
preferably are in the form of sheets of thickness from about 
0.01 to 0.5 mm, preferably about 0.1 mm. The pore siZe may 
vary Within Wide limits and preferably is from about 0.025 
to 15 microns, especially from about 0.15 to 15 microns. The 
surface of such supports may be activated by chemical 
processes Which cause covalent linkage of the antigen or 
antibody to the support. The irreversible binding of the 
antigen or antibody is obtained, hoWever, in general, by 
adsorption on the porous material by poorly understood 
hydrophobic forces. Other suitable solid supports are knoWn 
in the art. 

[0080] Reagents 

[0081] The present invention provides reagents such as 
polynucleotide sequences derived from a breast tissue of 
interest and designated as BS106, polypeptides encoded 
thereby and antibodies speci?c for these polypeptides. The 
present invention also provides reagents such as oligonucle 
otide fragments derived from the disclosed polynucleotides 
and nucleic acid sequences complementary to these poly 
nucleotides. The polynucleotides, polypeptides, or antibod 
ies of the present invention may be used to provide infor 
mation leading to the detecting, diagnosing, staging, 
monitoring, prognosticating, preventing or treating of, or 
determining the predisposition to, diseases and conditions of 
the breast such as cancer. The sequences disclosed herein 
represent unique polynucleotides Which can be used in 
assays or for producing a speci?c pro?le of gene transcrip 
tion activity. Such assays are disclosed in European Patent 
Number 0373203B1 and International Publication No. WO 
95/11995, Which are hereby incorporated by reference. 

[0082] Selected BS106-derived polynucleotides can be 
used in the methods described herein for the detection of 
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normal or altered gene expression. Such methods may 
employ BS106 polynucleotides or oligonucleotides, frag 
ments or derivatives thereof, or nucleic acid sequences 
complementary thereto. 

[0083] The polynucleotides disclosed herein, their 
complementary sequences, or fragments of either, can be 
used in assays to detect, amplify or quantify genes, nucleic 
acids, cDNAs or mRNAs relating to breast tissue disease 
and conditions associated thereWith. They also can be used 
to identify an entire or partial coding region of a BS106 
polypeptide. They further can be provided in individual 
containers in the form of a kit for assays, or provided as 
individual compositions. If provided in a kit for assays, other 
suitable reagents such as buffers, conjugates and the like 
may be included. 

[0084] The polynucleotide may be in the form of RNA or 
DNA. Polynucleotides in the form of DNA, cDNA, genomic 
DNA, nucleic acid analogs and synthetic DNA are Within the 
scope of the present invention. The DNA may be double 
stranded or single-stranded, and if single stranded, may be 
the coding (sense) strand or non-coding (anti-sense) strand. 
The coding sequence Which encodes the polypeptide may be 
identical to the coding sequence provided herein or may be 
a different coding sequence Which coding sequence, as a 
result of the redundancy or degeneracy of the genetic code, 
encodes the same polypeptide as the DNA provided herein. 

[0085] This polynucleotide may include only the coding 
sequence for the polypeptide, or the coding sequence for the 
polypeptide and an additional coding sequence such as a 
leader or secretory sequence or a proprotein sequence, or the 
coding sequence for the polypeptide (and optionally an 
additional coding sequence) and a non-coding sequence, 
such as a non-coding sequence 5‘ and/or 3‘ of the coding 
sequence for the polypeptide. 

[0086] In addition, the invention includes variant poly 
nucleotides containing modi?cations such as polynucleotide 
deletions, substitutions or additions; and any polypeptide 
modi?cation resulting from the variant polynucleotide 
sequence. A polynucleotide of the present invention also 
may have a coding sequence Which is a naturally occurring 
allelic variant of the coding sequence provided herein. 

[0087] In addition, the coding sequence for the polypep 
tide may be fused in the same reading frame to a polynucle 
otide sequence Which aids in expression and secretion of a 
polypeptide from a host cell, for eXample, a leader sequence 
Which functions as a secretory sequence for controlling 
transport of a polypeptide from the cell. The polypeptide 
having a leader sequence is a preprotein and may have the 
leader sequence cleaved by the host cell to form the polypep 
tide. The polynucleotides may also encode for a proprotein 
Which is the protein plus additional 5‘ amino acid residues. 
Aprotein having a prosequence is a proprotein and may, in 
some cases, be an inactive form of the protein. Once the 
prosequence is cleaved an active protein remains. Thus, the 
polynucleotide of the present invention may encode for a 
protein, or for a protein having a prosequence, or for a 
protein having both a presequence (leader sequence) and a 
prosequence. 

[0088] The polynucleotides of the present invention may 
also have the coding sequence fused in frame to a marker 
sequence Which alloWs for puri?cation of the polypeptide of 
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the present invention. The marker sequence may be a 
heXa-histidine tag supplied by a pQE-9 vector to provide for 
puri?cation of the polypeptide fused to the marker in the 
case of a bacterial host, or, for example, the marker sequence 
may be a hemagglutinin (HA) tag When a mammalian host, 
eg a COS-7 cell line, is used. The HA tag corresponds to 
an epitope derived from the in?uenza hemagglutinin protein. 
See, for example, I. Wilson et al., Cell 37:767 (1984). 

[0089] It is contemplated that polynucleotides Will be 
considered to hybridiZe to the sequences provided herein if 
there is at least 50%, preferably at least 70%, and more 
preferably at least 90% identity betWeen the polynucleotide 
and the sequence. 

[0090] The present invention also provides an antibody 
produced by using a puri?ed BS106 polypeptide of Which at 
least a portion of the polypeptide is encoded by a BS106 
polynucleotide selected from the polynucleotides provided 
herein. These antibodies may be used in the methods pro 
vided herein for the detection of BS106 antigen in test 
samples. The presence of BS106 antigen in the test samples 
is indicative of the presence of a breast disease or condition. 
The antibody also may be used for therapeutic purposes, for 
eXample, in neutraliZing the activity of BS106 polypeptide 
in conditions associated With altered or abnormal expres 
sion. 

[0091] The present invention further relates to a BS106 
polypeptide Which has the deduced amino acid sequence as 
provided herein, as Well as fragments, analogs and deriva 
tives of such polypeptide. The polypeptide of the present 
invention may be a recombinant polypeptide, a natural 
puri?ed polypeptide or a synthetic polypeptide. The frag 
ment, derivative or analog of the B5106 polypeptide may be 
one in Which one or more of the amino acid residues is 
substituted With a conserved or non-conserved amino acid 
residue (preferably a conserved amino acid residue) and 
such substituted amino acid residue may or may not be one 
encoded by the genetic code; or it may be one in Which one 
or more of the amino acid residues includes a substituent 
group; or it may be one in Which the polypeptide is fused 
With another compound, such as a compound to increase the 
half-life of the polypeptide (for eXample, polyethylene gly 
col); or it may be one in Which the additional amino acids are 
fused to the polypeptide, such as a leader or secretory 
sequence or a sequence Which is employed for puri?cation 
of the polypeptide or a proprotein sequence. Such fragments, 
derivatives and analogs are Within the scope of the present, 
invention. The polypeptides and polynucleotides of the 
present invention are provided preferably in an isolated form 
and preferably puri?ed. 

[0092] Thus, a polypeptide of the present invention may 
have an amino acid sequence that is identical to that of the 
naturally occurring polypeptide or that is different by minor 
variations due to one or more amino acid substitutions. The 
variation may be a “conservative change” typically in the 
range of about 1 to 5 amino acids, Wherein the substituted 
amino acid has similar structural or chemical properties, 
e.g., replacement of leucine With isoleucine or threonine 
With serine. In contrast, variations may include nonconser 
vative changes, e.g., replacement of a glycine With a tryp 
tophan. Similar minor variations may also include amino 
acid deletions or insertions, or both. Guidance in determin 
ing Which and hoW many amino acid residues may be 
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substituted, inserted or deleted Without changing biological 
or immunological activity may be found using computer 
programs Well knoWn in the art, for eXample, DNASTAR 
softWare (DNASTAR Inc., Madison Wis.). 

[0093] Probes constructed according to the polynucleotide 
sequences of the present invention can be used in various 
assay methods to provide various types of analysis. For 
eXample, such probes can be used in ?uorescent in situ 
hybridiZation (FISH) technology to perform chromosomal 
analysis, and used to identify cancer-speci?c structural alter 
ations in the chromosomes, such as deletions or transloca 
tions that are visible from chromosome spreads or detectable 
using PCR-generated and/or allele speci?c oligonucleotides 
probes, allele speci?c ampli?cation or by direct sequencing. 
Probes also can be labeled With radioisotopes, directly- or 
indirectly-detectable haptens, or ?uorescent molecules, and 
utiliZed for in situ hybridiZation studies to evaluate the 
mRNA eXpression of the gene comprising the polynucle 
otide in tissue specimens or cells. 

[0094] This invention also provides teachings as to the 
production of the polynucleotides and polypeptides pro 
vided herein. 

[0095] Probe Assays 

[0096] The sequences provided herein may be used to 
produce probes Which can be used in assays for the detection 
of nucleic acids in test samples. The probes may be designed 
from conserved nucleotide regions of the polynucleotides of 
interest or from non-conserved nucleotide regions of the 
polynucleotide of interest. The design of such probes for 
optimiZation in assays is Within the skill of the routineer. 
Generally, nucleic acid probes are developed from non 
conserved or unique regions When maXimum speci?city is 
desired, and nucleic acid probes are developed from con 
served regions When assaying for nucleotide regions that are 
closely related to, for eXample, different members of a 
multi-gene family or in related species like mouse and man. 

[0097] The polymerase chain reaction (PCR) is a tech 
nique for amplifying a desired nucleic acid sequence (target) 
contained in a nucleic acid or mixture thereof. In PCR, a pair 
of primers are employed in eXcess to hybridiZe to the 
complementary strands of the target nucleic acid. The prim 
ers are each eXtended by a polymerase using the target 
nucleic acid as a template. The eXtension products become 
target sequences themselves, folloWing dissociation from 
the original target strarid. NeW primers then are hybridiZed 
and eXtended by a polymerase, and the cycle is repeated to 
geometrically increase the number of target sequence mol 
ecules. PCR is disclosed in Us. Pat. Nos. 4,683,195 and 
4,683,202, Which are incorporated herein by reference. 

[0098] The Ligase Chain Reaction (LCR) is an alternate 
method for nucleic acid ampli?cation. In LCR, probe pairs 
are used Which include tWo primary (?rst and second) and 
tWo secondary (third and fourth) probes, all of Which are 
employed in molar eXcess to target. The ?rst probe hybrid 
iZes to a ?rst segment of the target strand, and the second 
probe hybridiZes to a second segment of the target strand, the 
?rst and second segments being contiguous so that the 
primary probes abut one another in 5 ‘ phosphate-3‘ hydroXyl 
relationship, and so that a ligase can covalently fuse or ligate 
the tWo probes into a fused product. In addition, a third 
(secondary) probe can hybridiZe to a portion of the ?rst 
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probe and a fourth (secondary) probe can hybridize to a 
portion of the second probe in a similar abutting fashion. Of 
course, if the target is initially double stranded, the second 
ary probes also Will hybridiZe to the target complement in 
the ?rst instance. Once the ligated strand of primary probes 
is separated from the target strand, it Will hybridiZe With the 
third and fourth probes Which can be ligated to form a 
complementary, secondary ligated product. It is important to 
realiZe that the ligated products are functionally equivalent 
to either the target or its complement. By repeated cycles of 
hybridiZation and ligation, ampli?cation of the target 
sequence is achieved. This technique is described more 
completely in EP-A-320 308 to K. Backman published June 
16, 1989. and EP-A-439 182 to K. Backman et al, published 
Jul. 31, 1991, both of Which are incorporated herein by 
reference. 

[0099] For ampli?cation of mRNAs, it is Within the scope 
of the present invention to reverse transcribe mRNA into 
cDNA folloWed by polymerase chain reaction (RT-PCR); or, 
to use a single enZyme for both steps as described in US. 
Pat. No. 5,322,770, Which is incorporated herein by refer 
ence; or reverse transcribe mRNA into cDNA folloWed by 
asymmetric gap ligase chain reaction (RT-AGLCR) as 
described by R. L. Marshall et al., PCR Methods and 
Applications 4: 80-84 (1994), Which also is incorporated 
herein by reference. 

[0100] Other knoWn ampli?cation methods Which can be 
utiliZed herein include but are not limited to the so-called 
“NASBA” or “3SR” technique described by J. C. Guatelli, 
et al., PNAS USA 87:1874-1878 (1990) and also described 
by J. Compton,Nature 350 (No. 6313):91-92 (1991); Q-beta 
ampli?cation as described in published European Patent 
Application (EPA) No. 4544610; strand displacement ampli 
?cation (as described in G. T. Walker et al., Clin. Chem. 
4219-13 (1996)) and European Patent Application No. 
684315; and target mediated ampli?cation, as described in 
International Publication No. WO 93/22461. 

[0101] Detection of BS106 may be accomplished using 
any suitable detection method, including those detection 
methods Which are currently Well knoWn in the art, as Well 
as detection strategies Which may evolve later. Examples of 
the foregoing presently knoWn detection methods are hereby 
incorporated herein by reference. See, for example, Caskey 
et al., US. Pat. No. 5,582,989, Gelfand et al., U.S. Pat. No. 
5,210,015. Examples of such detection methods include 
target ampli?cation methods as Well as signal ampli?cation 
technologies. An example of presently knoWn detection 
methods Would include the nucleic acid ampli?cation tech 
nologies referred to as PCR, LCR, NASBA, SDA, RCR and 
TMA. See, for example, Caskey et al., US. Pat. No. 
5,582,989, Gelfand et al., US. Pat. No. 5,210,015. All of the 
foregoing are hereby incorporated by reference. Detection 
may also be accomplished using signal ampli?cation such as 
that disclosed in Snitman et al., U.S. Pat. No. 5,273,882. 
While the ampli?cation of target or signal is preferred at 
present, it is contemplated and Within the scope of the 
present invention that ultrasensitive detection methods 
Which do not require ampli?cation can be utiliZed herein. 

[0102] Detection, both ampli?ed and non-ampli?ed, may 
be (combined) carried out using a variety of heterogeneous 
and homogeneous detection formats. Examples of hetero 
geneous detection formats are disclosed in Snitman et al., 
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US. Pat. No. 5,273,882, Albarella et al in EP-841 14441.9, 
Urdea et al., US. Pat. No. 5,124,246, Ullman et al. US. Pat. 
No. 5,185,243 and Kourilsky et al., US. Pat. No. 4,581,333. 
All of the foregoing are hereby incorporated by reference. 
Examples of homogeneous detection formats are disclosed 
in, Caskey et al., US. Pat. No. 5,582,989, Gelfand et al., 
US. Pat. No. 5,210,015, Which are incorporated herein by 
reference. Also contemplated and Within the scope of the 
present invention is the use of multiple probes in the 
hybridiZation assay, Which use improves sensitivity and 
ampli?cation of the B5106 signal. See, for example, Caskey 
et al., US. Pat. No. 5,582,989, Gelfand et al., U.S. Pat. No. 
5,210,015, Which are incorporated herein by reference. 

[0103] In one embodiment, the present invention generally 
comprises the steps of contacting a test sample suspected of 
containing a target polynucleotide sequence With ampli?ca 
tion reaction reagents comprising an ampli?cation primer, 
and a detection probe that can hybridiZe With an internal 
region of the amplicon sequences. Probes and primers 
employed according to the method provided herein are 
labeled With capture and detection labels, Wherein probes are 
labeled With one type of label and primers are labeled With 
another type of label. Additionally, the primers and probes 
are selected such that the probe sequence has a loWer melt 
temperature than the primer sequences. The ampli?cation 
reagents, detection reagents and test sample are placed under 
ampli?cation conditions Whereby, in the presence of target 
sequence, copies of the target sequence (an amplicon) are 
produced. In the usual case, the amplicon is double stranded 
because primers are provided to amplify a target sequence 
and its complementary strand. The double stranded ampli 
con then is thermally denatured to produce single stranded 
amplicon members. Upon formation of the single stranded 
amplicon members, the mixture is cooled to alloW the 
formation of complexes betWeen the probes and single 
stranded amplicon members. 

[0104] As the single stranded amplicon sequences and 
probe sequences are cooled, the probe sequences preferen 
tially bind the single stranded amplicon members. This 
?nding is counterintuitive given that the probe sequences 
generally are selected to be shorter than the primer 
sequences and therefore have a loWer melt temperature than 
the primers. Accordingly, the melt temperature of the ampli 
con produced by the primers should also have a higher melt 
temperature than the probes. Thus, as the mixture cools, the 
re-formation of the double stranded amplicon Would be 
expected. As previously stated, hoWever, this is not the case. 
The probes are found to preferentially bind the single 
stranded amplicon members. Moreover, this preference of 
probe/single stranded amplicon binding exists even When 
the primer sequences are added in excess of the probes. 

[0105] After the probe/single stranded amplicon member 
hybrids are formed, they are detected. Standard heteroge 
neous assay formats are suitable for detecting the hybrids 
using the detection labels and capture labels present on the 
primers and probes. The hybrids can be bound to a solid 
phase reagent by virtue of the capture label and detected by 
virtue of the detection label. In cases Where the detection 
label is directly detectable, the presence of the hybrids on the 
solid phase can be detected by causing the label to produce 
a detectable signal, if necessary, and detecting the signal. In 
cases Where the label is not directly detectable, the captured 
hybrids can be contacted With a conjugate, Which generally 
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comprises a binding member attached to a directly detect 
able label. The conjugate becomes bound to the complexes 
and the conjugates presence on the complexes can be 
detected With the directly detectable label. Thus, the pres 
ence of the hybrids on the solid phase reagent can be 
determined. Those skilled in the art Will recogniZe that Wash 
steps may be employed to Wash aWay unhybridiZed ampli 
con or probe as Well as unbound conjugate. 

[0106] Although the target sequence is described as single 
stranded, it also is contemplated to include the case Where 
the target sequence is actually double stranded but is merely 
separated from its complement prior to hybridiZation With 
the ampli?cation primer sequences. In the case Where PCR 
is employed in this method, the ends of the target sequences 
are usually knoWn. In cases Where LCR or a modi?cation 
thereof is employed in the preferred method, the entire target 
sequence is usually knoWn. Typically, the target sequence is 
a nucleic acid sequence such as, for example, RNA or DNA. 

[0107] The method provided herein can be used in Well 
knoWn ampli?cation reactions that include thermal cycle 
reaction mixtures, particularly in PCR and gap LCR 
(GLCR). Ampli?cation reactions typically employ primers 
to repeatedly generate copies of a target nucleic acid 
sequence, Which target sequence is usually a small region of 
a much larger nucleic acid sequence. Primers are themselves 
nucleic acid sequences that are complementary to regions of 
a target sequence. Under ampli?cation conditions, these 
primers hybridiZe or bind to the complementary regions of 
the target sequence. Copies of the target sequence typically 
are generated by the process of primer extension and/or 
ligation Which utiliZes enZymes With polymerase or ligase 
activity, separately or in combination, to add nucleotides to 
the hybridiZed primers and/or ligate adjacent probe pairs. 
The nucleotides that are added to the primers or probes, as 
monomers or preformed oligomers, are also complementary 
to the target sequence. Once the primers or probes have been 
sufficiently extended and/or ligated, they are separated from 
the target sequence, for example, by heating the reaction 
mixture to a “melt temperature” Which is one in Which 
complementary nucleic acid strands dissociate. Thus, a 
sequence complementary to the target sequence is formed. 

[0108] A neW ampli?cation cycle then can take place to 
further amplify the number of target sequences by separating 
any double stranded sequences, alloWing primers or probes 
to hybridiZe to their respective targets, extending and/or 
ligating the hybridiZed primers or probes and re-separating. 
The complementary sequences that are generated by ampli 
?cation cycles can serve as templates for primer extension or 
?lling the gap of tWo probes to further amplify the number 
of target sequences. Typically, a reaction mixture is cycled 
betWeen 20 and 100 times, more typically, a reaction mixture 
is cycled betWeen 25 and 50 times. The numbers of cycles 
can be determined by the routineer. In this manner, multiple 
copies of the target sequence and its complementary 
sequence are produced. Thus, primers initiate ampli?cation 
of the target sequence When it is present under ampli?cation 
conditions. 

[0109] Generally, tWo primers Which are complementary 
to a portion of a target strand and its complement are 
employed in PCR. For LCR, four probes, tWo of Which are 
complementary to a target sequence and tWo of Which are 
similarly complementary to the target’s complement, are 

Sep. 15, 2005 

generally employed. In addition to the primer sets and 
enZymes previously mentioned, a nucleic acid ampli?cation 
reaction mixture may also comprise other reagents Which are 
Well knoWn and include but are not limited to: enZyme 
cofactors such as manganese; magnesium; salts; nicotina 
mide adenine dinucleotide (NAD); and deoxynucleotide 
triphosphates (dNTPs) such, as for example, deoxyadenine 
triphosphate, deoxyguanine triphosphate, deoxycytosine 
triphosphate and deoxythymine triphosphate. 

[0110] While the ampli?cation primers initiate ampli?ca 
tion of the target sequence, the detection (or hybridiZation) 
probe is not involved in ampli?cation. Detection probes are 
generally nucleic acid sequences or uncharged nucleic acid 
analogs such as, for example, peptide nucleic acids Which 
are disclosed in International Publication No. WO 92/20702; 
morpholino analogs Which are described in Us. Pat. Nos. 
5,185,444, 5,034,506 and 5,142,047; and the like. Depend 
ing upon the type of label carried by the probe, the probe is 
employed to capture or detect the amplicon generated by the 
ampli?cation reaction. The probe is not involved in ampli 
?cation of the target sequence and therefore may have to be 
rendered “non-extendible” in that additional dNTPs cannot 
be added to the probe. In and of themselves analogs usually 
are non-extendible and nucleic acid probes can be rendered 
non-extendible by modifying the 3‘ end of the probe such 
that the hydroxyl group is no longer capable of participating 
in elongation. For example, the 3‘ end of the probe can be 
functionaliZed With the capture or detection label to thereby 
consume or otherWise block the hydroxyl group. Alterna 
tively, the 3‘ hydroxyl group simply can be cleaved, replaced 
or modi?ed. U.S. patent application Ser. No. 07/049,061 
?led Apr. 19, 1993 and incorporated herein by reference 
describes modi?cations Which can be used to render a probe 
non-extendible. 

[0111] The ratio of primers to probes is not important. 
Thus, either the probes or primers can be added to the 
reaction mixture in excess Whereby the concentration of one 
Would be greater than the concentration of the other. Alter 
natively, primers and probes can be employed in equivalent 
concentrations. Preferably, hoWever, the primers are added 
to the reaction mixture in excess of the probes. Thus, primer 
to probe ratios of, for example, 5:1 and 20:1 are preferred. 

[0112] While the length of the primers and probes can 
vary, the probe sequences are selected such that they have a 
loWer melt temperature than the primer sequences. Hence, 
the primer sequences are generally longer than the probe 
sequences. Typically, the primer sequences are in the range 
of betWeen 20 and 50 nucleotides long, more typically in the 
range of betWeen 20 and 30 nucleotides long. The typical 
probe is in the range of betWeen 10 and 25 nucleotides long. 

[0113] Various methods for synthesiZing primers and 
probes are Well knoWn in the art. Similarly, methods for 
attaching labels to primers or probes are also Well knoWn in 
the art. For example, it is a matter of routine to synthesiZe 
desired nucleic acid primers or probes using conventional 
nucleotide phosphorarnidite chemistry and instruments 
available from Applied Biosystems, Inc., (Foster City, 
Calif.), DuPont (Wilmington, Del.), or Milligen (Bedford 
Mass.). Many methods have been described for labeling 
oligonucleotides such as the primers or probes of the present 
invention. EnZo Biochemical (NeW York, NY.) and Clon 
tech (Palo Alto, Calif.) both have described and commer 
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cialiZed probe labeling techniques. For example, a primary 
amine can be attached to a 3‘ oligo terminus using 3‘-Amine 
ON CPGTM (Clontech, Palo Alto, Calif). Similarly, a 
primary amine can be attached to a 5‘ oligo terminus using 
Aminomodi?er II® (Clontech). The amines can be reacted 
to various haptens using conventional activation and linking 
chemistries. In addition, copending applications U.S. Ser. 
Nos. 625,566, ?led Dec. 11, 1990 and 630,908, ?led Dec. 
20, 1990, Which are each incorporated herein by reference, 
teach methods for labeling probes at their 5‘ and 3‘ termini, 
respectively. International Publication Nos WO 92/10505, 
published 25 Jun. 1992, and WO 92/11388, published 9 Jul. 
1992, teach methods for labeling probes at their 5‘ and 3‘ 
ends, respectively. According to one knoWn method for 
labeling an oligonucleotide, a label-phosphoramidite 
reagent is prepared and used to add the label to the oligo 
nucleotide during its synthesis. See, for example, N. T. 
Thuong et al., Tet. Letters 29(46):5905-5908 (1988); or J. S. 
Cohen et al., published US. patent application Ser. No. 
07/246,688 (NTIS ORDER No. PAT-APPL-7-246,688) 
(1989). Preferably, probes are labeled at their 3‘ and 5‘ ends. 

[0114] A capture label is attached to the primers or probes 
and can be a speci?c binding member Which forms a binding 
pair With the solid phase reagent’s speci?c binding member. 
It Will be understood that the primer or probe itself may 
serve as the capture label. For example, in the case Where a 
solid phase reagent’s binding member is a nucleic acid 
sequence, it may be selected such that it binds a comple 
mentary portion of the primer or probe to thereby immobi 
liZe the primer or probe to the solid phase. In cases Where the 
probe itself serves as the binding member, those skilled in 
the art Will recogniZe that the probe Will contain a sequence 
or “tail” that is not complementary to the single stranded 
amplicon members. In the case Where the primer itself 
serves as the capture label, at least a portion of the primer 
Will be free to hybridiZe With a nucleic acid on a solid phase 
because the probe is selected such that it is not fully 
complementary to the primer sequence. 

[0115] Generally, probe/single stranded amplicon member 
complexes can be detected using techniques commonly 
employed to perform heterogeneous immunoassays. Prefer 
ably, in this embodiment, detection is performed according 
to the protocols used by the commercially available Abbott 
LCx® instrumentation (Abbott Laboratories, Abbott Park, 
Ill.). 
[0116] The primers and probes disclosed herein are useful 
in typical PCR assays, Wherein the test sample is contacted 
With a pair of primers, ampli?cation is performed, the 
hybridiZation probe is added, and detection is performed. 

[0117] Another method provided by the present invention 
comprises contacting a test sample With a plurality of 
polynucleotides, Wherein at least one polynucleotide is a 
BS106 molecule as described herein, hybridiZing the test 
sample With the plurality of polynucleotides and detecting 
hybridiZation complexes. Hybridization complexes are iden 
ti?ed and quantitated to compile a pro?le Which is indicative 
of breast tissue disease, such as breast cancer. Expressed 
RNA sequences may further be detected by reverse tran 
scription and ampli?cation of the DNA product by proce 
dures Well-known in the art, including polymerase chain 
reaction (PCR). 
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[0118] Drug Screening and Gene Therapy. 

[0119] The present invention also encompasses the use of 
gene therapy methods for the introduction of anti-sense 
BS106 derived molecules, such as polynucleotides or oli 
gonucleotides of the present invention, into patients With 
conditions associated With abnormal expression of poly 
nucleotides related to a breast tissue disease or condition 
especially breast cancer. These molecules, including anti 
sense RNA and DNA fragments and riboZymes, are 
designed to inhibit the translation of BS106-mRNA, and 
may be used therapeutically in the treatment of conditions 
associated With altered or abnormal expression of a BS106 
polynucleotide. 

[0120] Alternatively, the oligonucleotides described above 
can be delivered to cells by procedures knoWn in the art such 
that the anti-sense RNA or DNA may be expressed in vivo 
to inhibit production of a BS106 polypeptide in the manner 
described above. Antisense constructs to a BS106 poly 
nucleotide, therefore, reverse the action of BS106 transcripts 
and may be used for treating breast tissue disease conditions, 
such as breast cancer. These antisense constructs may also 
be used to treat tumor metastases. 

[0121] The present invention also provides a method of 
screening a plurality of compounds for speci?c binding to 
BS106 polypeptide(s), or any fragment thereof, to identify at 
least one compound Which speci?cally binds the B5106 
polypeptide. Such a method comprises the steps of provid 
ing at least one compound; combining the BS106 polypep 
tide With each compound under suitable conditions for a 
time suf?cient to alloW binding; and detecting the B5106 
polypeptide binding to each compound. 

[0122] The polypeptide or peptide fragment employed in 
such a test may either be free in solution, af?xed to a solid 
support, borne on a cell surface or located intracellularly. 
One method of screening utiliZes eukaryotic or prokaryotic 
host cells Which are stably transfected With recombinant 
nucleic acids Which can express the polypeptide or peptide 
fragment. A drug, compound, or any other agent, may be 
screened against such transfected cells in competitive bind 
ing assays. For example, the formation of complexes 
betWeen a polypeptide and the agent being tested can be 
measured in either viable or ?xed cells. 

[0123] The present invention thus provides methods of 
screening for drugs, compounds, or any other agent, Which 
can be used to treat diseases associated With BS106. These 
methods comprise contacting the agent With a polypeptide or 
fragment thereof and assaying for either the presence of a 
complex betWeen the agent and the polypeptide, or for the 
presence of a complex betWeen the polypeptide and the cell. 
In competitive binding assays, the polypeptide typically is 
labeled. After suitable incubation, free (or uncomplexed) 
polypeptide or fragment thereof is separated from that 
present in bound form, and the amount of free or uncom 
plexed label is used as a measure of the ability of the 
particular agent to bind to the polypeptide or to interfere 
With the polypeptide/cell complex. 

[0124] The present invention also encompasses the use of 
competitive screening assays in Which neutraliZing antibod 
ies capable of binding polypeptide speci?cally compete With 
a test agent for binding to the polypeptide or fragment 
thereof. In this manner, the antibodies can be used to detect 




























































