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present application is a PCT application based on U S. Patent Application
5 Serial No. 10/002,63 1, which is a continuation-in-part of co-pending
U.S. Patent Application Serial No. 6@/ 300,309, filed June 21, 2001. The
entire text of each of the above-referenced disclosures is specifically
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I nvention 10 The present invention relates to the fields of identification
of eukaryotic proteins conprising signal sequences and/or transmenbrane
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as, hornonesyis@sipeth factors, differentiation factors, cytotoxic factors,
neuropeptides, and the like. Receipt and interpretation of information is
nmost of t en acconpl.i shdteldyfghefaverdtiop of transnenbrane proteins such as,

various,cel lul ar jeceptors, i.on channel,s, d ot her. 25 signal transducing
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sequence, known a S g or Sighaf sequence or | eader
sequences (tvamsmkkibjane sequ2BEes akdiisodating aBo idendfying h8B@prrespoadiag auekicpept i de
or signal sequence conprises elenments necessary for protein targeting to
an appr bpri A €8BSRFHN. Al t hough several proteins conprising signal
sequences are known, there is no consensus DNA sequence that comonly
identifies a signal sequence.

2. Description of Related Art

Secreted proteins, extracellular proteins and transmembrane proteins have
important functions such as transmitting and receiving information between cells as

20  well as from the immediate environment. Transmission of information is
accomplished by secreted polypeptides such as, hormones, growth factors,
differentiation factors, cytotoxic f;ctors, neuropeptides, and the like. Receipt and
interpretation of information is most often accomplished by a variety of
transmembrane proteins such as, various cellular receptors, ion channels, and other

25 signal transducing proteins. Both, secreted polypeptides and transmembrane proteins
normally pass through specialized cellular secretion pathways to reach their site of
action in the extracellular or transmembrane regions.

The targeting of both secreted and transmembrane proteins to the specialized
cellular secretory pathways is accomplished by the presence of a short, amino-

30  terminal sequence, known as the signal peptide or signal sequence or leader sequences
(von Heijne, 1985; Kaiser & Botstein, 1986). The signal peptide or signal sequence
comprises elements necessary for protein targeting to an appropriate location.
Although several proteins comprising signal sequences are known, there is no

consensus DNA sequence that commonly identifies a signal sequence.



2 As signal sequence-containing proteins include the vast majority of
signaling proteins and their receptors, they constitute an inportant group
of proteins that are ideal for therapy or drug targets. In addition, these
proteins are also involved in cell adhesion, cell mgration, and cel
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signal sequence are then identified based upon their ability to grow on a
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has been engineered to remove the secretory sequences, the ligated DNA is isolated
and transformed into yeast cells that lack the invertase gene. Recombinants
containing the nonsecreted yeast invertase gene ligated to a mammalian signal
sequence are then identified based upon their ability to grow on a medium containing
25 only sucrose or only raffinose as the carbon source. As invertase catalyzes the
breakdown of sucrose and raffinose, the secreted form of invertase is required for
utilization of sucrose/raffinose. Thus, cDNAs comprising mammalian signal
sequences are identified and a second round of screening the library allows the
isolation of full-length clones encoding the corresponding secreted proteins.
30 However, the invertase yeast selection process has a major disadvantage in that there
is need for a certain threshold level of invertase activity that is required to allow
growth on sucrose or raffinose media. This threshold level is about 0.6-1% of wild-

type invertase secretion and all mammalian signal sequences are not capable of

functioning to yield this amount of invertase secretion (Kaiser, C. A. et al. (1987).



type invertase secretion and all mammalian signal sequences are not capable
of functioning to yield this anmount of invertase secretion (Kaiser, C A
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mark the onset of major diseases. As the discovery of novel secreted and

20  transmembrane proteins provides potential therapeutic agents for a wide variety of
diseases there is a great need for an improved system which can simply and efficiently

identify the coding sequences of such proteins.

SUMMARY OF THE INVENTION

25 The present invention overcomes these and other defects in the art and
provides methods for identifying and isolating polypeptides and nucleic acids
encoding polypeptides comprising a signal sequence and/or a transmembrane
sequence using prokaryotic systems.

Therefore, provided is a method of screening candidate eukaryotic nucleic

30 acid for one or more nucleic acid sequence encoding a signal sequence and/or a
transmembrane sequence comprising: a) providing a bacterial cell; b) contacting the
bacterial cell with at least one plasmid comprising a candidate eukaryotic nucleic acid
segment and a marker gene comprising a mutation in a region comprising a signal

sequence and/or a transmembrane sequence of the marker gene; and ¢) screening for



bacterial cell with at |east one plasm d conprising a candi date eukaryotic
nucl eic acid segnent and a marker gene conprising a mutation in a region
conprising a signal sequence and/or a transmenbrane sequence of the marker
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20 amphibian nucleic acid. Non-limiting examples of the amphibian nucleic acid is frog
nucleic acid. Other examples of the vertebrate nucleic acid is a reptilian nucleic acid,
an avian nucleic acid, or a mammalian nucleic acid. Non-limiting examples of
mammalian nucleic acid include mouse nucleic acid and human nucleic acid.

Additionally, the nucleic acid may be derived from any cell or tissue within an

25 eukaryotic organism. Thus, in some specific, but non-limiting examples, the nucleic
acid is fat cell nucleic acid, breast cell nucleic acid, blood cell nucleic acid, thyroid
cell nucleic acid, pancreatic cell nucleic acid, an ovarian cell nucleic acid, prostate
cell nucleic acid, colon cell nucleic acid, bladder cell nucleic acid, lung cell nucleic
acid, liver cell nucleic acid, stomach cell nucleic acid, testicular cell nucleic acid, an

30  uterine cell nucleic acid, brain cell nucleic acid, lymphatic cell nucleic acid, skin cell
nucleic acid, bone cell nucleic acid, kidney cell nucleic acid, rectal cell nucleic acid,
pituitary cell nucleic acid.

In some specific embodiments, the nucleic acid is a cancer cell nucleic acid

£
and is derived from a cancer cell. In some embodiments, the cancer cell may be



30 uterine cell nucleic acid, brain cell nucleic acid, |ynphatic cel

nucl eic acid, skin cell nucleic acid, bone cell nucleic acid, kidney cel
nucleic acid, rectal cell nucleic acid, pituitary cell nucleic acid. In
sonme specific enbodiments, the nucleié acid is a cancer cell nucleic acid
and is derived froma cancer cell. In sonme enbodi nents, the cancer cell may
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derivative biopsysample, a needle core biopsy, blood, lymph, plasma, urine, saliva, seminal
20 fluid, or any biological fluid obtained from a subject that is a patient or suspected to
have a disease, physiological condition or any other condition.
In another embodiment, the invention contemplates that the nucleic acid may
be derived from a cultured cell.
In yet another embodiment, the nucleic acid is plant nucleic acid exemplified
25 by comn, wheat, tobacco, arabidopsis, soybean, rice, or canola nucleic acid.
The term “nucleic acid” is well known in the art. A "nucleic acid" as used
herein will generally refer to a molecule (i.e., a strand) of DNA, RNA or a derivative
or analog thereof, comprising a nucleobase. A nucleobase includes, for example, a
naturally occurring purine or pyrimidine base found in DNA (e.g., an adenine "A," a
30  guanine "G," a thymine "T" or a cytosine "C") or RNA (e.g,, an A, a G, an uracil "U"
or a C). The term "nucleic acid" encompass the terms "oligonucleotide" and
"polynucleotide," each as a subgenus of the term “nucleic acid.” The term

"oligonucleotide" refers to a molecule of between about 2 and about 100 nucleobases



or anal og thereof, conprising a nucl eobase. A nucl eobase includes, for
exanple, a naturally occurring purine or pyrimdine base found in DNA
(e.g., an adenine "A'" a 30 guanine "G " a thymne "T" or a cytosine "C")
or RNA (e.g., an A, a G an uracil "U or a Q The term"nucleic acid"
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invention further conprises isolating at |east one nucleic acid segnent
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si gnal §§que§%§§erﬁgd/ or a transnenbrane sequence fromthe candi date nucleic
acid. In one specific aspect of this enmbodinent, 15 the nethod is further
defined as conprikiangtheseahbddimgntathelnethdd éfithe inventidrefuethexciothprisegnment s
conpri sing sequences encodi ng.a pol ypeptide c¢conprising a signal seguence
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segnent. I n one aSpéct” of this nethod, the identifying conprises sequencing
the 20 nucl edequack drosetn eantdatt nudeiotbidr Imepespecidic aspacs ofthisrenthodithent,
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different antibodies are contenplated inc I ng, polyclonal ~ antibodies,
monocl onal aandiG@draasmembrine gequencelam Brroraadidaggivslsiassit ed anti bodi es, 25
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maki ng and uspi@nt. In one aspect of this method, the identifying comprises sequencing the
20  nucleic acid sequence. In another aspect of this method, the identifying comprises
expressing the nucleic acid sequence and identifying any polypeptides expressed. In
one specific aspect of the method, the polypeptides expressed can be identified using
antibodies. Various different antibodies are contemplated including, polyclonal
antibodies, monoclonal antibodies, conjugated antibodies, unconjugated antibodies,
25 etc. In one embodiment, it is contemplated that the antibodies used for identifying
will be prepared by phage display technology. Methods for making and using
antibodies are well known to the skilled artisan.
The invention also envisions the use of cell-based assays for identifying. Such
assays can comprise detecting the changes in cell sizes or shapes, induction of
30 apoptosis, induction of chemotaxis, induction of cellular motility, induction of gene
expression and activation of reporters. Additionally, biochemistry-based assays may
be used for the identification such as phosphorylation, dephosphorylation and
complex formation. One of ordinary skill in the art is well versed with such assays

and methods.



anti bodies are well known to the skilled artisan. The invention also

envi sions the use of cell-based assays for identifying. Such assays can
conprise detecting the changes in cell sizes or shapes, induction of 30
apoptosis, induction of chenotaxis, ifAduction of cellular notility,
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20  of fat metabolism. In some specific embodiments, the characterization is further
defined as determining whether the nucleic acid sequence or any polypeptide it
encodes is an indicator that a subject has a disease, state of physiological condition, or
other condition. In other specific embodiments, the characterization is further defined
as determining whether the nucleic acid sequence or any polypeptide it encodes is an

25 indicator that a subject has a propensity for a disease, state of physiological condition,
or other condition. In some aspects, the methods further comprise determining that
the nucleic acid sequence or any polypeptide it encodes is an indicator of a disease,
state of physiological condition, or other condition. In another aspect the methods
further comprise assaying a subject for the nucleic acid sequence or any polypeptide it

30 encodes to determine whether the subject has or has a propensity for a disease, state of
physiological condition, or other condition. In another aspect the methods further
comprise determining that the subject has or has a propensity for a disease, state of

physiological condition, or other condition.



25 indicator that a subject has a propensity for a disease, state of
physi ol ogi cal condition, or other condition. In sonme aspects, the nethods
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marker gene is a screenable marker gene and is exemplified in non-limiting examples
by a fluorescent protein gene, or a beta-galactosidase gene. In yet other embodiments,
the marker gene is a selectable marker gene and is exemplified by but not limited to,
an antibiotic resistance gene, a multidrug resistance gene, an herbicide resistance
gene, or a toxin resistance gene. In still other embodiments, the selectable marker

25 gene is an antibiotic resistance gene, for example, a beta-lactamase gene, or a
multidrug resistance gene. In some preferred embodiments, the antibiotic resistance
gene is a beta-lactamase gene and is, but not limited to, an ampicillin-resistance gene,
a penicillin-resistance gene, a cephalosporin-resistance gene, an oxacephem-
resistance gene, a carbapenem-resistance gene, or a monobactam-resistance gene. In

30 specific embodiments wherein the beta-lactamase gene is an ampicillin-resistance
gene the screening process comprises growth selection on selective media. In some
aspects of the methods of the invention, the mutation in a region comprising a signal
sequence and/or a transmembrane sequence of the marker gene, is a deletion in the

signal sequence of the marker gene. In specific aspects, the mutation is a deletion of



gene, or a toxin resistance gene. In still other enbodinents, the
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numbers of restriction sites are also contemplated, such as 3, 4, 101, 102, 1001, 1002,
etc. In another aspect, the candidate nucleic acid is cloned into the plasmid by TA
cloning.

25 The invention also provides a method of screening candidate nucleic acid for
one or more nucleic acid sequence encoding a polypeptide comprising a signal
sequence and/or a transmembrane sequence comprising: a) providing a bacterial cell;
b) contacting the bacterial cell with at least one plasmid comprising a candidate
nucleic acid segment and a marker gene comprising a mutation in a region comprising

30  asignal sequence and/or a transmembrane sequence of the marker gene; and c)
screening for function of the marker gene; wherein function of the marker gene
indicates that the candidate nucleic acid segment comprises a sequence that encodes a

polypeptide comprising a signal sequence and/or a transmembrane sequence.



nunbers of restriction sites are also contenplated, such as 3, 4, 101, 102,
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marker gene, a scorable marker gene, a measurable marker gene or a selectable

20  marker gene. In some specific aspects, the first marker gene is an antibiotic resistance
gene and can be an ampicillin-resistance gene. In some aspects, the marker gene is
mutated. In other aspects, the construct further comprises a multiple cloning site. In
some embodiments, the host of the construct is a bacterial cell. The bacterial cell is a
gram negative bacterial cell and may be an E. coli cell. Various E. coli strains are

25 contemplated as useful and include, but are not limited to, MC1061, DH5a, Y1090
and IM101, |

Also provided by the invention are proteins comprising signal sequences
and/or transmembrane sequences from any eukaryotic cells. The present invention
provides isolated polynucleotides encoding these proteins. Thus, the present

30  invention provides isolated polynucleotide sequences or fragments thereof encoding
for amino acid sequences of proteins comprising signal sequences and/or
transmembrane sequences from any eukaryotic cells, determined by the methods of

the present invention.



gene and can be an anpicillin-resistance gene. In sone aspects, the marker
gene is nutated. In other aspects, the construct further conprises a
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isolated from an eukaryotic cell or the complement of such a sequence or a fragment
20  thereof; and b) expressing the polynucleotide to obtain the polypeptide.

In one embodiment of the method, the polynucleotide has a region having a
sequence of at least one nucleic acid sequence isolated from an eukaryotic cell or the
complement of such a sequence or a fragment thereof.

The invention also provides antibodies directed against a polypeptide from

25 eukaryotic cells having a region having an amino acid sequence determined by the
methods of the present invention as described above, or an antigenic fragment thereof.
The antibody can be a monoclonal antibody. Such antibodies could be used for either
diagnostic or therapeutic purposes.

The invention also contemplates that other specific aspects of fat cell function

30  may be assayed by using the nucleic acids and/or polypeptides identified by the
screening methods of the present invention. These aspects of fat cell function include
sugar and fat metabolism, insulin resistance, diabetes resistance, hyperglycemia,
hypoglycemia, and lipid abnormalities including conditions that lead to increased

levels of cholesterol, triglycerides, LDL, ezc.
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FIG. 1. Map of plasmid construct.

20 DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
Identification of proteins comprising signal sequences and/or transmembrane

sequences is important for medical diagnosis, as well as in research and industry,
given the numerous applications that such proteins may be used in conjunction with.
For example, novel diagnostic blood tests designed to screen for proteins that

25 comprise a signal sequence and/or a transmembrane sequence can be developed to
diagnose several diseases. Hormones comprise another important group of secreted
factors and are of great therapeutic value, for example, insulin, leptin, etc.
Identification of new hormones is thus another important facet of the present
invention. In other examples, one may attach a strong signal sequence to a gene

30 encoding a protein of interest to render a secreted protein which is easier to isolate
and purify. In addition, proteins comprising signal sequences/transmembrane
sequences are those involved in cell-signaling and signal transduction. Thus, they are
potentially of great therapeutic value for drug discovery. Molecules that selectively

mediate the function of such membrane-bound proteins have been found to be



I dentification of proteins conprising signal sequences and/or transmenbrane
sequences is inportant for nedical diagnosis, as well as in research and

i ndustry, given the nunmerous applications that such proteins nay be used
in conjunction with. For exanple, nolel diagnostic blood tests designed to
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High-throughput screening methods are described for the rapid screening,
identification and isolation of proteins comprising signal sequences and/or
transmembrane sequences. Thus, the methods of this invention can be employed to
identify signal sequences present in any DNA fragment, for example, from genomic
25 DNA libraries, from cDNA libraries, oligonucleotide libraries, tissue-specific cDNA
libraries, etc. Once positive clones are identified, they are subject to multi-well DNA
isolation, multi-well amplification and microchip analysis, and extensive DNA
sequencing for identification.
Utilizing the methods of the invention, numerous eukaryotic proteins
30 comprising signal sequences and/or transmembrane sequences from breast cancers as
well as from adipose tissues have been isolated. For example, several novel breast
cancer proteins comprising transmembrane/signal sequences have been isolated and
identified and are represented by the amino acid sequences set forth in SEQ ID NO:
18, SEQ ID NO: 24, SEQ ID NO: 28, SEQ ID NO: 38, SEQ ID NO: 44, SEQ ID NO:
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ID NO 14 4§ EQ’iE)Q\IbDw(SE@ﬂDI\féE@ﬂ PEQID Nd: 9@@(&@)'}1@ 163, SE6WINDNCO. 76,
SEQ ID NO 78,” SEQ I D NO "84, QIDNO 86, SEQID NO 92, SEQ ID NGO 94,

SEQ | D NO. 969, SSBQJDUQ\I@U&SEQ HSE@: USWleNOsE@ ID NO 110, SEQ ID NO

112, SES | D 63% b | D N ¢ 30b whi.ch corres ond/to he nucleic acid
sequencdd 5 conpr U OGSt CaResT PEPIRIBS CqriPIKRRTHnS R TBNS® 27, SEQ
I D NO 37, mlRfiéd ?@he%th&ﬁ@f ke ibK2ntidd reprEdeni ;DoN@as that, habEfteh{dubly 71, SEQ
IDNO 73, SEQID 75, SEQID NGO 77, SEQ ID NO 83, SEQ ID NO 85, SEQ

ID NO 91, ben qh@rmnzggbutsmqtdmmto by mageey pibrRist coger fP A 103,
SEQ 1D NQ ile%?esel?él ng%e'\&méy%&d ) cfugnl:g r&l%g’ Iég%]lkl wg)llj'esllg%nhélngeg her

breast cancer “prote conprirsing transne rane ences
i dentified byeddteanseifin $EQID Nide 8i(inidationdfactoesB e SEQ IDPNG: ¢ iGalNYed-Thave

Cancer a4  REGUTLND: TH 6ENESEhsHd b5 Nond S.piE t%‘i@ﬁ&f@%@qﬂ orth in
SEQ 1D NO 4refc1(_:)6’r8¥ ixﬁ@?&%ﬂf@t@m@e@tﬂﬁmcﬁ Hﬁ @m'an tgln(j%E%E§t ion

factor 4B), 15 SEQI 14 ( HNF3A)
16 (DRPLA), BEQO:BONAMIRO0 a¢iumhspmrter systmpAd), SEQE)NQB@QprSh)eSEQIP SEQ ID

NG 26 (Inteqials MBIRATNSHY B Rid! 35 7iv- 35 3EQ D NO: 40 (MAPKI), SEQ ID NO:

42 (Choline/ethanolamine phosphotransferase), SEQ ID NO: 50 (G3BP2

20  (KIAA0660)), SEQ ID NO: 52 (Beta actin), SEQ ID NO: 56 (Gamma actin), SEQ ID
NO: 58 (13kDa difFerentiation-associated protein/NADII Ubiquinone Oxidoreductase
subunit B17.2), SEQ ID NO: 60 (SEL 1 L), SEQ ID NO: 62 (ATPase, ClassIl, type
9A (KIAA0611)), SEQ ID NO: 64 (NHE3RF), SEQ ID NO: 66 (SLC7A2), SEQ ID
NO: 68 (VDAC 1), SEQ ID NO: 70 (PRGI), SEQ ID NO: 80 (ATPase beta 1

25  polypeptide), SEQ ID NO: 82 (Cyclophilin B), SEQ ID NO: 88 (Fibulin-1 isoforrn D
precursor), SEQ ID NO: 96 (APG-1), SEQ ID NO: 102 (guanine nucleotide exchange
factor), SEQ ID NO: 114 (Immunoglobulin gamma heavy chain), SEQ ID NO: 116
(KCNMB I), SEQ ID NO: 120 (Similar to sialyltransferase 7), SEQ ID NO: 122
(syntaxin binding protein 1), SEQ ID NO: 128 (Collagen I, alpha-1 polypeptide), the

30  corresponding nucleic acid sequences being, SEQ ID NO: 3 (Testis enhanced gene
transcript), SEQ ID NO: 7 (Initiation factor 4B), SEQ ID NO: 9 (GaINAc-T), SEQ ID
NO: 13 (HNF3A), SEQ ID NO: 15 (DRPLA), SEQ ID NO: 19 (Nuclear receptor
interacting protein 1), SEQ ID NO: 25 (Integral membrane protein 2B), SEQ ID NO:
29 (Amino acid transporter system Al), SEQ ID NO: 31 (RabSb), SEQ ID NO: 33



ID NGO 30 (Amino acid transporter systemAl), SEQID NO 32 (RabSb), SEQ ID
NO 34 (P4HA1l), SEQ ID NO 36 (LIV-1), SEQ ID NO 40 (MAPK1l), SEQ ID NG

42 (Chol i ne/ et hanol am ne phosphotransferase), SEQ ID NO 50 (G3BP2 20

(KI' AA0660)), SEQ ID NO 52 (Beta actit), SEQ ID NGO 56 (Gamra actin), SEQ
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ATyl U1 ant or ase sy o aEs @g@@@ﬁ&gﬁ?gﬂgﬁ %‘%‘gj&ﬁf@f 2 1) “SEQ I D

NO. 127 (Col (%rg@mosmaalm SEQ &P P2 UeFBPSBEEQ IRk :
Dt o TN A ARk RS SR TN
(IGFBP7), SEQ ID NO: 108 (Fibronectin), SEQ ID NO: 118 (SPARC/Osteonectin),
20 SEQ Ill NO: 124 (Osteopontin), the corresponding nucleic acid sequences being SEQ
ID NO: 1 (CD9 antigen), SEQ ID NO: 5 (Prothymosin alpha), SEQ ID NO: 11
(IGFBP5), SEQ ID NO: 21 (KAP1), SEQ ID NO: 45 (Claudin 7), SEQ ID NO: 89
(Transferrin receptor), SEQ ID NO: 105 (IGFBP7), SEQ ID NO: 107 (Fibronectin),
SEQ ID NO: 117 (SPARC/Osteonectin), SEQ ID NO: 123 (Osteopontin).
25 The inventors have also identified several novel proteins comprising
transmembrane and/or signal sequences from adipocyte (fat) cells and these are
represented by the amino acid sequences SEQ ID NO: 135, SEQ ID NO: 140, SEQ ID
NO: 142, SEQ ID NO: 145, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161,
SEQ ID NO: 163, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID
30 NO: 182, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 199, SEQ ID NO: 201,
SEQ ID NO: 210, SEQ ID NO: 214, SEQ ID NO: 218, SEQ ID NO: 234, SEQ ID
NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250,
SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 258, SEQ ID NO: 266, SEQ ID
NO: 268, SEQ ID NO: 270, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 286,



15 been characterized as markers of breast cancer and these are represented
by the am no acid sequences set forth in SEQID NO 2 (CD9 antigen), SEQ
IDNO 6 (Prothynosin alpha), SEQID NO 12 (1 G-BPS), SEQ ID NO 22
(KAPI), SEQID NO 46 (Claudin 7), SEQ ID NO 90 (Transferrin receptor),
SEQ ID NO 106 G-BP7) , SE&PI D NO. 108 (Fibronectin), SEQ 1D NGO 118
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al so identifgee BENEY @56 RESID RCPtieR r@@mwosmgsmrmaem amegy And/ or
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SEQ ID NO 1 | SEQ. | 9 SEQ. ) Q1D NO
163, SEQ 1D RERBA0: B EG RINGIP Do R 300,560 1B I8 FEQID 5. seq
I D NO 188, NeR200 HNO: BEXREQ INKO1987, SBEQD RONG33 2HQ ID SER 44D, NO.

210, SEQ I D NG 214 ID NO 218, SEQ ID NO 234, SEQ ID NO 242, SEQ

EQ
I D NO 244, SEQWQ@@&EQ BENQ: @4NC$EQ!JQ N&E47, BERAD 560249, SEQ I NO

Do 2o, S8 TR N SRR LRI Ry AP A OB oNg
288, SEQ | D SEQ IRONO: Iﬁ%ﬁ@mﬂl\m le7, SEQ &b NO@ 78] SEQdDrmOi 889)$EQ ID

t ransmenbr ane and/or Sléﬁ sequences from adi poc t at cells are
Fepr esented BP: 2SR TRGIAI: 26y SEOIR N0 ST Vet Ohdisa. seo

|1£1)4!\|OSE(1)3?b ) ‘??E’ON?%@ I[]?ﬁg'bl@%’g@ %E%ﬁ%sﬁg ggggjg g@% §% 160 ' SEQ
ID NO. 162, SED3DD SB@IDNQ; 3BESEQDDNED: 373 SESED ND: R, SE(BID$EOQ31[D NO
Do dos, SERTNOESRSIERg s RSl PR YO B SR TR e

233, SEQ I D N@: 3¥élsEQ%@rd>D51NOSE N§E§ad @E@D%ﬁm&@ BND. 247, SEQ
ID NO 249, SEQID 10°NO 251, SE 253, D NO 257, SEO ID NO

265, SEQ | D SEQ IDBNO: 3$E@E1QJHN¢§O 186@ S@E@M) |\D3 SEQ IDIRO: B-NO. 279, SEQ
|3 (E)) 1 NOSEéS;Sb Eng ggéher protgi%s7 borrslprl 1nthra|\1|1(gme12n%§aneSalr51 OI‘E)I Nqsequences 1SO agegl) by
the methods of the present invention from adipocyte (fat) cells which have previously
20  been characterized but have not been found before in fat/adipocyte cells are
represented by the amino acid sequences comprised in SEQ ID NO: 132 (mFizzl),
SEQ ID NO: 147 (per-pentamer repeat gene), SEQ ID NO: 150 (PCAP S'UTR), SEQ
ID NO: 165 (SOX9), SEQ ID NO: 166 (Adenylate cyclase 6), SEQ ID NO: 168
(TTS-2 transport secretion protein), SEQ ID NO: 170 (guanine nucleotide binding
25  protein, gamma 11), SEQ ID NO: 176 (functional adhesion molecule precursor), SEQ
ID NO: 192 (lectin B), SEQ ID NO: 197 (Mac-1, CD 11b), SEQ ID NO: 238
(amyloid beta (A4) precursor-like protein), SEQ ID NO: 240 (macrophage
maturation-associated transcript dd3f protein), SEQ ID NO: 256 (decorin), SEQ ID
NO: 276 (CD39 antigen), SEQ ID NO: 295 (CD94: NKG2D natural killer cell
30 receptor (lectin)). Nucleic acid sequences corresponding to these and other proteins
comprising transmembrane and/or signal sequences isolated by the methods of the
present invention from adipocyte (fat) cells which have previously been characterized

but have not been reported in fat/adipocyte cells are represented by SEQ ID NO: 131
(mFizzl), SEQ ID NO: 146 (per-pentamer repeat gene), SEQ ID NO: 148 (osteoclast



SEQ ID NO 303, SEQ ID NO 304, SEQ ID NO 305, SEQID NO 306, SEQ ID NO
307, SEQ ID NO 308, SEQ ID NO 309, SEQ ID NGO 310, SEQ ID NO 311, 15 SEQ
ID NO 312, SEQ ID NO 313, SEQ ID NO 314, SEQ ID NO 315, SEQID NO

316, SEQ ID NGO 317, SEQ ID NO 318, BEQ ID NO 319, SEQ ID NO 320, SEQ

conpr i si ng' t FARUHERB I Lh oI NQindp CEARIELR) SEbl 1 30 ¥ & ohet hods
of ‘the presegbq YRELLBRFIQIVAHIRACKE RO BlolcifPkER NS 1 BRURaRhEV! ous! y

20 been char act ave not been fo ore I n fat/adi pocyte cells
ar e r epr esennhededtidettiliagiprotein gathnse i) 9@ DD 15s(Eahdtion@BghdsDdINO. 132
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adhesi on nol éoadrephage manwation-asspainted angoript 33 prasein), $EY) ID SED2560 NO: 197

Mac-1, CD 1, lDh). SEQ A | o1 d.bet / S&F ALk
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protein), SEghthial N@ler 28breCei6ldchin)), SEQIDINONS20 @éfo(dgy3I8 natdptiesy) . SEQ | D
NGO 295 (CD94: NK&D natural killer cell 30 receptor (lectin)). Nucleic

aci d sequenc&3agtgse Nsrshigaipotssmingespscifisdedher proteins conprising
d i | i f th
transmergrane an éﬁfl oﬁiegg;ﬁ‘ 5@3{1@%?‘@3%@@@?%}&%& Eﬁt ﬁU’?EK‘@Q& (@ the

present invention from adi po ce IC ave previously been
char act er i zeilentifitatioa\ae toledindrevel oepevioaslyicharhetbrizedl potat eepredehisd diyehe

eheat gene) ahisaadidsacsh YR okseLy. $50 BNAG) s Akg! BENB TN eo 1 o
NO: 149 (PCARXN@/TR, s@é@)'rﬁb!\'gécgﬂsr@g 16[\?81%9)186, SHESh RANQ94 1670 (1 N 2

transport secretion protein), 169 (guani ne nucl eoti de bi ndi ng
protein, ganges,SBQ IBNQ: 207 NEQ IDNQF 2i2c SEQHE NQdA S iSEQ IDdIG: 220.SEQ

S0 1 N8 257 Yagrores! BN 2, Sl avac e s 1 0e A SEGLETND: D 530

(macrophage gR 0oP3 2 eyl 28628EQ TDNO AZ6¥ SBQATEND) 2658RQ I NO. 255
(decorin), SEQ 1D NO 27%9 anti gen), SE | D NO 294 gcmg@ K&D

nat ural kil S0:@6f SEQERNGr2T4 SEQITR) NO: 28RSEE NoNC3284,Fi 29,
eerophage, 4HkAR QoF Ik RTINSO AR R Bk BE bl 028
133, SEQ ID NO: 136, SEQ ID NO: 154, SEQ ID NO: 177, SEQ ID NO: 179, SEQ
20 ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO:
204, SEQ ID NO: 206, SEQ ID NO: 211, SEQ ID NO: 215, SEQ ID NO: 219, SEQ
ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO:
229, SEQ ID NO: 231, SEQ ID NO: 235, SEQ ID NO: 259, SEQ ID NO: 261, SEQ
ID NO: 263, SEQ ID NO: 273, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO:
25 289, SEQ ID NO: 291, SEQ ID NO: 292.

The inventors also contemplate identifying differentially expressed proteins
and nucleic acids in biologically meaningful situations. For example, identifying
proteins comprising signal sequences and/or transmembrane sequences expressed
only in breast cancer cells, and not in normal breast tissue, allows the use of such

30  proteins in developing diagnostic/prognostic detection protocols for breast cancer. In
another example, identifying proteins comprising signal sequences and/or
transmembrane sequences expressed in fibroblasts versus adipocytes, or in lean
animals versus obese animals, efc., allows for the identification of key proteins

involved in fat metabolism. Thus, the inventors contemplate utilizing these methods



identification as to being novel or previously characterized, and are
represented by the amno acid sequences in SEQ ID NO 137, SEQ ID NO 155,
SEQ ID NO 178, SEQ ID NGO 180, SEQID NO 184, SEQID NO 186, SEQ ID NO
194, SEQ ID NO 205, SEQ ID NO 207,18SEQ ID NO 212, SEQ ID NO 216, SEQ
D NO 220, SEQ 15 ID NO 222 SEQ.ID NO_ 224, SEQ ID NGO 226, SEQ ID NO
228, SEQ | D femdentidying Reprotsingan se Rtyays osiodosic, aggkebnaymplo, 260, SEQ
| D NO 262, ?@% NO 264, SEQID NO 274, SEQID NO 282, SEQ ID NO
284, SEQ ID NO 290, SEQ ID NO 293, SEQ ID NO 299 and the nucleic acids
conprised in SEQID NGO 133, SEQ ID NO 136, SEQ ID NGO 154, SEQ I D NG
177, SEQ ID NO 179, SEQ 20 ID NO 183, SEQ ID NGO 185, SEQ ID NGO 193, SEQ
ID NO 195, SEQ I B NO Br%ﬁ?ar‘ﬁ;m ID NO 206, SEQ ID NGO 211, SEQ ID NG
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only be_HiSnd hear t %réélg enges FamaR toe QuFERoB TBF ol eancersig ﬂBﬁE‘ %S_r‘éon in
three in thegkhi (dindovBENE Ufifer &R BiftEoul R ProceiiRl 1N Ra® tS SMBer dhdfalghe W 1|
die fromcancer. Breast cancer is the nbst common cancer anong wonen. The
Armeri can Canuientify§uoicet makstsi thaftaes expiiessed by 06 tuahg 0arcihogerR8B. new cases of
| nvasi ve br e?fetntiﬁgar%ﬁ)%rof novel breast cancer proteins as well as other molecular players that
are involved in the onset and progress of the cancer will ultimately lead to better and
20 earlier detection protocols and improved treatment. Cancer markers are proteins that

are generally in the cell membrane and comprise signal sequences.

B. Fat Metabolism
The ability to store energy, primarily as fat, is required for the life cycle of
25 higher organisms. Unfortunately, modern life has generated negative consequences of
fat storage, obesity. There has been a dramatic worldwide increase in the prevalence
of obesity to the point where the majority of adults in America and Europe are
considered overweight. Notably, obesity leads to decreased survival as it is associated
with the development of many diseases, most notably type II diabetes mellitus,
30  coronary artery disease, hypertension, sleep apnea, arthritis, and even some cancers.
In the US alone, estimates indicate that approximately 300,000 people die annually
from obesity at a financial cost of more than 100 billion dollars. Globally, over a
billion people suffer negative health consequences from excess weight, which is

replacing malnutrition and infectious diseases as the most significant cause of illness



10 (Stages I-1V) will be diagnosed anong wonen in the United States. Breast
cancer also occurs in nen and an estimated 1,500 cases will be di agnosed

anong nmen. In 2001, it is estimated that there will be about 40, 600 deaths
from breast cancer in the United Stat%es (40,200 anong wonen, and 400 anong

men). Breast cancer is the second |eading cause of cancer death in wonen,
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modern |ife A¥EOHER ab%egat%@éslmw e éﬁ&&tﬁsﬁ&pwﬁe sing sigaete. Bek ty.
There has begg, ?ep%?tﬁ'%ttlﬁ&_p‘éiﬁé bitne 9§d}l' ACoRRSEral AbchialJB0R VAL &IRER or 9f, Obesity
to the point where the majority of ddults in America and Europe are
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arthritis, apeisGdinERABMBAVEEbRod glitotdhdimsAinGBgsta®lih FREEWith BRt-cat e t hat
approxi mat el y 300, 000 people die annually fromobesity at a financial cost

of nore thanuvoehobesity (Sternan £t &/, 280bbaltieyeforsy i seems lkaly thehdipeayprieg suf f er
negative hea%&&]g&@ﬁn ?g@g@g&%&(g&é&’ Sefidit iy offet ﬁ&l}g?ﬁési"i%érr?é?gé 1 the flhidgd 0F

mal nutrition an us di seaSes as I cant cause of
illness 19 pbomegficusdd bhebesiny hiell didbetesef ore, identifying nol ecul es that can
alter the ability to store fat has w despread ram fications. H storically,
t he adi ﬁécyte has been thought of as a passive conduit i.e., reflecting
the amount of fat cconsyied LortBOREHH sm However, recent evidence 5
denonstrates that fat storage Is under dynamic control and several proteins
and hornones are iThealveetion asd provides plasthidsvactoFpthatheaebeen dssigpadites ar e
received on the. 313 OC\ﬁte gfat cel.l) .to.requl ate,|

Bt

I IhtS acttio][sb. In return
t he adi pocyt &8 THATES SULH SIS &Y Bt PHCCS Jheensr Obsaarr? & SCPHE body
to control fafs@feaHfWNA KaBmefs bEEIDRA @ign@dnts for the presence of signal sequences.

20 The DNA fragments are usually unidentified fragments. The vectors of the invention

are characterized by having a plurality of functional sequences.

Origin of Replication. The vectors of the invention have at least one origin
of replication. In order to propagate a vector in a host cell, it may contain one or more
25 origins of replication sites (often termed “ori”), which is a specific nucleic acid
sequence at which replication is initiated. Alternatively an autonomously replicating
sequence (ARS) can be employed if the host cell is yeast. Suitable origins of
replication include, for example, the ColE1, pSC101 and M 13 origins of replication.

30 Promoters. A “promoter’ is a control sequence that is a region of a nucleic
acid sequence at which initiation and rate of transcription are controlled. It may
contain genetic elements on which regulatory proteins and molecules may bind, such
as RNA polymerase and other transcription factors, to initiate the specific

transcription of a nucleic acid sequence. The phrases “operatively positioned,”



1998). Recently, another adi pocyte-secreted hornone, resistin, was

descri bed which 10 was indicated to be a |ink between obesity and di abetes.
For exanple, blocking resistin function inproved bl ood glucose and insulin
resistance in mce with diet- induced0obesity (Steppan et al., 2001).
Therefore, it seens likely that discovering additional adipocyte-secreted
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It may cont g 'cgmmds@mllmiat@@regmnc:i@-rle)gjﬁlqis@éampfﬂfeetmi@nd mol ecul es
may bind, suc as RNA pol ynerase and ot her transcription factors, to
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hrases "ope ' | &L oped, " | ' Lhked. 5.
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aci d sequence to control transcriptional initiation and/or expression of
t hat sed@enctansprptionat regdingdramaslopmsteram”orf (.o pl iddhise chossa ramete  Theor e
pronoters. The resence of. t r.o rall.0 fiar I f.signal
Cequences wni SRR copagrer SUm et Rinsion B LRIBNA RO RS Boeier dhis,
relatively stldncdddd RAagnents nmay be screened and the presence of the
si gnal sequences detected. A pronoter generally conprises a sequence that
functions to posi #he ppacing bstwgen promoter elements frequently is flexible, so that

promoter function is preserved when elements are inverted or moved relative to one

20 another. Depending on the promoter, it appears that individual elements can function
either cooperatively or independently to activate transcription. A promoter may or
may not be used in conjunction with an “enhancer,” which refers to a cis-acting
regulatory sequence involved in the transcriptional activation of a nucleic acid
sequence.

25 A promoter may be one naturally associated with a nucleic acid sequence, as
may be obtained by isolating the 5' non-coding sequences located upstream of the
coding segment and/or exon. Such a promoter can be referred to as “endogenous.”
Similarly, an enhancer may be one naturally associated with a nucleic acid sequence,
located either downstream or upstream of that sequence. Alternatively, certain

30 advantages will be gained by positioning the coding nucleic acid segment under the
control of a recombinant or heterologous promoter, which refers to a promoter that is
not normally associated with a nucleic acid sequence in its natural environment. A

recombinant or heterologous enhancer refers also to an enhancer not normally



site for RNA synthesis. The best known exanple of this is the TATA box. 10
Addi ti onal pronoter elenents regulate the frequency of transcriptional
initiation. Typically, these are located in the region 30-110 bp upstream
of the start site, although a nunber2iof pronoters have been shown to
contain functional elenments downstream of the start site as well. To bring
a codi ng seqawsaeiated yyithey nuolic agid seqtenceg its Napra ppviEenmetie SPARPMGHES Phe 5
end of the tr LRt iy tiati i a i pti r eadi ng
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a recombi nanheremn Wyactarericejous pronoter, which refers to a pronoter that is
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enhancer not cffedtivelyl diredth th@ogoessidhed thei DN Aasepiehtth Cheddrigshetleuetingse, i n its
nat ural environnment. Such pronpters _or enhancers may. i ncl ude Pr onoters or

enhancerld of HEURHSHERESTEaRITA Gossior PXPresione ihgpc el skill widhaedal f r om any
k ti ' " nat ur al |
prokaryotic H{oée%ﬁﬁ?ﬁ%;?c%ycrﬁeﬁgﬂagy %(?@\g i &%?ﬁ%o?n&érsaféﬂl CEhd Bt ypdrat ural by

occurring,” I.e., con erent elefents o er ent
transcri pt i obahbinegedsdoopryteireeipoessionaseld, dor examatd Samsbrodlag: adl 1980, expr essi on.
For exanpl e, ed i n reconbi nant

Const ruct | oninePREhetia b 7elioe s FBRPE AR AEdayay P rguatn el
tryptophan (§gdifidfRRBHRY asyst &Rl under the appropriate conditions to direct high level
20  expression of the introduced DNA segment, such as is advantageous in the large-scale
production of recombinant proteins and/or peptides. The promoter may be
heterologous or endogenous.
Additionally any promoter/enhancer combination (as per, for example, the
Eukaryotic Promoter Data Base EPDB, http://www.epd.isb-sib.ch/) could also be used

25 to drive expression. Use of a T3, T7 or SP6 cytoplasmic expression system is another

possible embodiment.

Cloning Site. Another optional functional element that can comprise the
vectors of the invention is a cloning site. Cloning sites contain at least one restriction
30  enzyme site, which can be used in conjunction with standard recombinant technology
to digest the vector (see, for example, Carbonelli et al., 1999, Levenson et al., 1998,
and Cocea, 1997, incorporated herein by reference). One example of a cloning site is

a multiple cloning site (MCS). An MCS is a nucleic acid region that contains



In addition to producing nucleic acid sequences of pronoters and enhancers
synthetically, sequences nmay be produced using reconbi nant cloning and/or
nucleic 10 acid anplification technology, including PCRTM in connection
with the conpositions disclosed herelzn (see U S. Patent Nos. 4,683,202 and

5,928, 906, each |ncorporated herein b reference Nat ural |y, |t wll be
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conprise the vec ors Invention I's oning site’ ni ng
contai n at | withthoseriangs obtainedwith3he mnm/nmnsnmreenz\ymiech can be used |n

conjunction with standard. eco nant technol ogy to di t the vector (see,
for exanple, CarbbReMGS Wil ‘éﬁua{ﬁ)&@g@t m‘ﬂé\?@’i‘ﬁ?ﬁ“ékood}ucxe%@%us“aHM&O'Oocea
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arrultrple cloning site I's a nucleic acid region that
contains 22 usmallyaplleatrab@anOallucl@otlmziFheW$ esll alanpe difee whstop codoms rethgsed i n

conjunction wth . standard.rec | nant technol t o di gest vect or
(see, for exg?ﬂfﬁ] Onéaf%‘g frpme gﬁi’%?mcu%bgfneio%ﬁ?c?nco e’ﬁ?mﬁ\?ééé% and
Cocea, 1997 coriiRercRfyal 8lhtIE iR Md&&nﬁﬂ@@ﬁx@ﬂﬁi@h by cf¥avASet b Feth@lonGitein zed by
havi ng at | east two, usually at least” three, and as nany as 5 ten,

restriction $ieES and rﬁ@?ﬂ@i ot addlitisin Q/ﬂm@mbemﬁmpﬂ@méﬁwhcyr thﬂfl 3ompe unique to
t he vector. abI el n i ly in
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the MCS. The ave over angs o rom1l
to many nucl @eﬁfohdeﬁagment and the expression product. Usually, the MCS will provide fewer

20 than 30 amino acids, preferably fewer than about 20 amino acids. Of course, the
number of amino acids introduced by the MCS will depend not only upon the size of
the MCS, but also the site at which the genomic fragment is inserted into the MCS.

Frequently, a vector is linearized or fragmented using a restriction enzyme that
cuts within the MCS to enable exogenous sequences to be ligated to the vector.

25 “Ligation” refers to the process of forming phosphodiester bonds between two nucleic
acid fragments, which may or may not be contiguous with each other. Techniques
involving restriction enzymes and ligation reactions are well known to those of skill

in the art of recombinant technology.

30 Marker Gene. The marker gene, which is employed, can be any gene that in
addition to being readily detected requires a functional signal sequence for
appropriate expression. In certain embodiments of the invention, cells containing a
nucleic acid construct of the present invention may be identified in vitro or in vivo by

including a marker in the expression vector. Such markers would confer an



Restriction enzynes with overhangs are preferred. The overhangs wll be
capabl e of both, hybridizing with the overhangs obtained with restriction
enzynmes other than the 10 restriction enzynme which cl eaves at the
restriction site in the MCS, and hybri3di zing wth the overhangs obtai ned
with the sane restriction enzyme. The MCS will usually be not, nore than
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functional signa ence fo appropriate expression. In certa
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containing the ‘expression vector. CGenerally, a selectable nmarker i's one

t hat conf er spratguopboeseybasisas flueritheivis afdysis aredsd amtertplpiedi Ailltemagetlpct abl e
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ket L eI S,B SEERCe: Bk B TR ShL O L0 g
presence prexehhise d defectblnbikengenbihf5BOWS Breéledtidiost tbdig deRtiemtiabl e mar ker
‘s adr %8 r (?esrgaisr;[ r?urzggntsr.ra Ig)l((aerrrlr;les of such markers include a DHFR gene and HAT gene.
The marker may be a scorable marker gene, a measurable marker gene, or a
selectable marker. One of skill in the art would also know how to employ
immunologic markers, possibly in conjunction with FACS analysis. The marker used
is not believed to be important, so long as it is capable of being expressed
25 simultaneously with the nucleic acid encoding a gene product. Further examples of
selectable, screenable and scorable markers are well known to one of skill in the art.
For detection, the marker gene product generally confers resistance to an
antibiotic, or requires a specific metabolite for the host cell to grow, or other means
which allows for rapid screening of secretion of the expression product. In context of
30  the vectors of the present invention, an ampicillin resistance gene, a penicillin-

resistance gene, a cephalosporin-resistance gene, an oxacephem-resistance gene, a

carbapenem-resistance gene, or a monobactam-resistance gene may be used.



Usual ly the inclusion of a drug selection marker aids in the cloning and
identification of transformants, for exanple, an antibiotic resistance
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the host cel %h{?ﬁ cdh B¥usdd'b h@ﬁﬁgﬁf‘&lgaﬁi@h% Iplr&\é\f%n o‘P'its Bézlﬂ \y@otéﬁ& eeni ng of

secretion of e expressi n pro n cont ex ctors of the
present inventionln aahdltwmpphageIvnctorses»h@tmmgmpgemeandapopen] mqh¢ncns thetarst an ce

gene, ephal r sfance gene oxacephemresi sta ene,

car baperllgm r‘é%’i‘%‘#’%ﬁ'?c tlbg’r‘?élosﬁl?’lcéo %%8%% g gfr PRIQMYRE Xe Qr?fﬁ ‘ge used 24
peCAST. In C@Jrﬁl}éét{&\@iﬂitHeE@ho%@JF%%xdnc‘ﬂpA@rthb 9Ha cQRBbOS GEWMVF&%%% prepared
is a plasm d based vector, peCAST S ovvn in FIG is vector

was constr u@mlg@dm@mglmgweremrn@mm PPTRI wectpwd’)lc(hl qrpiberuserklo, tra@sfermibegio, Ca) .
A sixty- ni ne, nucul ot i e del t;go At %ér? extrene 5'-end of the
anpicillin- r%é Y 3 &y A?f‘ﬁ"ﬁ? Gas 5 eérated, which corresponds to 23
amno acids at t hBacs’:tBﬂxa[] GroteelTs, Tad exahhple, Be bl co@lbntslhg tisd éxiptdskign Kredtbid, @rel ne
and corrpr ise the native signal seguence that targets the

grown in any of a number of suitable media, for example, LB. The expression of the

recombinant protein in certain vectors may be induced, as would be understood by

those of skill in the art, by contacting a host cell with an agent specific for certain

promoters, e.g., by adding IPTG to the media or by switching incubation to a higher

temperature. After culturing the bacteria for a further period, generally of between 2

25 and 24 h, the cells are collected by centrifugation and washed to remove residual

media.

D. Signal Peptides/Sequences
Signal peptides, also known as signal sequences or leader sequences, comprise
30  ashort amino-terminal sequence that is present in the initial version of newly
translated secreted proteins or transmembrane proteins. This sequence targets these
proteins to specialized cellular secretory pathways by initially targeting these proteins
to cellular compartments that process such proteins including the endoplasmic

reticulum.



Anp- R gene product to the extracellular space in the bacteria. A 20-base
multiple cloning site was cloned in place of this 69-base deletion. In a
non-limting exanple, E. coli is often transformed using derivatives of 10
peCAST. peCAST contai ns genes for kama@nycin resistance and thus provi des
easy means for identifying transforned cells. The peCAST pl asm d, or other
mcrobial pl asm BheosigeH agetide s sIsarsKIRHIFE SPMPriens SBECTASERMITETNGCESSABNt ai n,

L, XD RSB b ML i M e B o

expression o phage ors contarning
replicon andprecedinigihe &gdmphmiﬁs s¢quanceahere aficoo foemnguetor rdoge badidiarhine abmuigd),

m cr oor gani sm can be use m ng vect nection th these
hosts. For e%l@caﬁ’f@‘yﬁ aﬁﬁﬁ‘f)ﬂé{‘ Etlﬁ%ailelf?egenﬁﬁa Y??@cpqlﬁgidnakl ng a
recombi ngnt Bﬂﬁﬂ%m‘!l?cﬁ:ééaraxﬂi’ﬂb ﬁﬂd@%aﬁ%dﬁ%’mh@leﬁﬁt@%ﬁﬂ@%ﬂ?ﬁ’&ﬁmd %ﬁc‘hﬁs such

as, for exanple,” E. coli LE392. Bacterial hoSt cel for exanple, E coli,
conpri sing tthe sexpf dszmagmbye@tgml peptidase? Alioogin tluenh)aimplmblcacommben of

suitable medja, for exa ression econbi nan proteln
in certain vfé%sé o‘F%mPréﬁl PR@U@&%CIC%S%S\S'&? ‘éanb‘éguflﬁﬂléer'gﬁ%tb{ r(}tl)et H&

skill in thepgptide obmﬁpaﬁ@ﬁﬁ kddeeted Profdins Blel hiph Iebel&ﬂ'd@@&ﬁi‘ac§@@§ﬁ)f brfe Jfor
certain prom)ters . @S{%addln | PTG to the media or by swtching

i ncubation t#&ese ﬂ@rgﬁéﬁi ma{( Hiealttheidenification of tsglefipg of srsratedeareri a for a
further ,geri e coll ected
by centr |Bf ug%gnsn%%? Xtﬁl%g %%@ dr?zgg?@ %I%ADI%&’ ?gb ‘B%élé? eéi ﬁél

ron an

Pepti des/ Seqtbeagﬁzec&DIQAalenmnﬁgdgﬁalpaptsdbsknovm as signal sequences or
| eader sequences, conprise 30 a short am no-ternmnal sequence that is
present in the .n$%qr%tpd et wehrage-oarnd Gellular praFias By eswide eprliraBiiY B ns or

transmenbr an@arryugﬁrﬁiu%al fiSatii U ang geh R ehile: d1a Migd, Boskfkors and

speci al i zed ce secretory pat y initra arget’ing these
pr ot ei ns tobloeiabtlofsarFom(emmnplbnnm)sprbtum drmgmcmmemaily qyaxbatﬂc atpreseal, saihng t he

endoplaspic reticulum 25 The.s al ptld r sign enc corrprlses
Sovorer 18] ¢ ey Bloriby B agepis: Bl teR ot SvBiopSieHRS colony SRR

hydr ophobi ¢ geRQ RNV aridud otk @%kﬁﬁes We%@&gﬂo?gpﬂok@n§"yﬂfeﬁggéélﬁtcﬁs Sﬂﬁé&?ﬂ‘ée
there are often one or nore basic am no aci and at the

car boxyl - t er memétane peoteins,tafre lEing pelientiad s ﬂdﬂeaptehm er jegnost¢ hgentsrandangshi r of 5

ahrrfll:lh i gnc harl%ﬁg ar%rglrgetteadC tlo %gll Su z%re%tr&gm?.yTﬁuss %hege 15 nch} & id& 1frl Ho& q] no acid

proteins that have signal sequences.
20
E. Gene Constructs
The nucleic acids used in the present invention may be prepared by
recombinant nucleic acid methods. To express a DNA sequence, such as candidate
DNA fragments and sequences that comprise a signal sequence, transcriptional and
25  translational signals recognized by an appropriate host are necessary. A wide variety
of transcriptional and translational regulatory sequences may be employed, depending
upon the nature of the host. Transcriptional initiation regulatory signals may be
selected that allow for repression or activation, so that expression of the genes can be
modulated. One such controllable modulation technique is the use of regulatory
30  signals that are temperature-sensitive, so that expression can be repressed or initiated
by changing the temperature. Another controllable modulation technique is the use of

regulatory signals that are sensitive to certain chemicals.



the site of cleavage by a signal peptidase. Al though, the hydrophobic
conponent, basic am no acid and peptidase cl eavage site can usually be
identified in the signal peptide of many known secreted proteins, the high
| evel of degeneracy in any one of thsse el enents nmakes difficult the
identification or_isolation of secreted or 10 transmenbrane proteins solely
by hybri di zati on FXPYessiRm Vsetanes Theterynexpression etognicsers EOMN P odi ng

si gnal peptigﬁﬁﬁic§&%ﬁ£%nﬁ%§ﬁﬁ%ﬁ§% @Esmng%rlatﬁm oqgﬁﬂsbmiﬁgave wi de

applicabilit vari ous plicatTons, includ ng

phar maceut i cahscribédagnesine cgsesRSanslecidesoard thepitmneslatet ants .a prateingx anpl e,
many protein drugs. commercially available at present, such 1 S

t hronboy! t | cp‘gé@%l“g,e’ qr rﬁ’FB‘il#eerIBr?g?erlc?ﬁe@H‘%SﬁﬁF S mt&whl@{ear@r col ony
stinul atisng efAG10i# thed?ductibh 0P EntREARIMENEIE FFboR)Res A RERIoN VR NS.
Their receptors, which are nenbrane proteins, also have potential as

t her apeut i ¢ an ahntagmasatiedy afcsongrobsequensss,” wkahgsfen tenucgigecid eequencesel |

surface proteins. Thu there. is need t,.q identif gvel roteins.that have
nal - sbquenicsanglY Be talRGloh el Bty BT I R eBrrao B BsEh FRoibhe

present i nvegdguértei®y pbficlag Aast @6ll.0lh addat@thicoafd] sBylEnCésth@Glodleriiet hods. To
express a DNA sequence, such as candidate DNA fragnents and seguences that

conprise a shaanpliaandicaslation vsetorsynd GraresuemY o280 PrSrakioHkicis rgfal s
recogni 2d by, a8, APHPHH bR R ti&fs%sp%ﬁ%ﬁéafeydeséiwd% yariety of

transcripti onegia andﬁ{ar ans?atl onaF regul atory sequences y be enpl oyed,

dependi ng upon t Bepmssion eehddlest foepfodadtionfalesmoieptlicoobthe imviehiiai inolude

regul atory signals may be selected that allow for, repression or
activation, Bigsmidsere A e LN SYeh¥siQrs fomain chbiIeh RAUHOHE such

control | abl e, iRddk@tdsRh ih%ﬁ&isqggv{sio? hb§tS, iHARdIRE pFSIAHIRdsONitde Sk selion t hat

are tenperature-sensitive, sot expressi on can b€ repressed or initiated
by changi ng véntors emrpainatgthe desined thding endhconttol sdsjuenges dudyate consttustddnisipge i s

the use of regulatory. sSi that are sensitive to certain chemcal.s. 26
Epr oasilon vEgTrS bRl A ePiad BrSVRa b sR, bfar 8 Vil opg:
genetic consiy SHphbr6STRIdlS(1980)aMblschR Cl@ing A DS JR8tof oM aAu RN c6 AP BEIBNn O
being transcribed. In sone cases, RNA nolecules are then translated into a

protein, pofglsenringdlarber [pbpratery. Cold SpringHabas dBY. t hese sequences are not
transl ated, for SEQQQ&PAnﬁ\{e&tOES ﬁ&?ul% ﬁl%"i)%geg{]in%ntﬁ)'ﬁttyﬁgﬂRﬁcogpalif Sﬁjgr?gmor

ri bozynmes. ExpressSion ve
of replication. Suitable origins of replication include the colE1 origin of replication.

20 The vectors may also optionally include a promoter located 5' to (i.e., upstream of) the
DNA sequence to be expressed, and a transcription termination sequence. The
optional promoter sequence may also be inducible, to allow modulation of expression
(e.g., by the presence or absence of nutrients or other inducers in the growth medium).
One example is the lac operon obtained from bacteriophage lambda, which can be

25 induced by IPTG.

The expression vectors may also include other regulatory sequences for
optimal expression of the desired product. Such sequences include sequences that
provide for stability of the expression product; enhancer sequences, which upregulate
the expression of the DNA sequence; and restriction enzyme recognition sequences,

30 which provide sites for cleavage by restriction endonucleases. All of these materials
are known in the art and are commercially available.

In expression, one will typically include a polyadenylation signal to effect
proper polyadenylation of the transcript. The nature of the polyadenylation signal is

not believed to be crucial to the successful practice of the invention, and any such



can contain a variety of "control sequences,” which refer to nucleic acid
sequences necessary for the transcription and possibly translation of an
operably linked coding sequence in a particular host cell. In addition to
control sequences that govern transc?’ ption and translation, vectors and
expressi on vectors may contggp nucl eic acid 10 sequences that serve other

functions as SRlencemay he emprved Pelyadsnylation may incregse thesiabnlity of thepy
producti on Oftrahgb‘?igp&lﬁﬁyh&ﬁit% c&d@ﬁlaisﬁﬁ‘i/%sg&t.i nclude plasmds or other

vectors. | n gener such vectofs contaln control sequences that allow
expressi on i n var iAosistablepapressiomwedter, mayabaitichige prakarsyqteases, Bhichablbw

expression vectors cqntaini.ng the sired cqdi.ng and control..sequences may
be construct® e‘@?émﬁsél?tw&rﬁ&%?ﬁg%%g%{??ilﬁt E‘f\lﬂAg P’@g??ﬁ%é’éo‘ﬂﬁ%m in the
art, many of vhib&EplR/t6 afl AELdtEdPAR host) amaTB ORKisBhc@ind thd #89) ThdiReBlAr

Cl oni ng: A Laboratory Manual, Second Edition, Cold Spring Harbor

Labor at ory, Guirker3en¢ ean ¢ithoobe dirgctly linked tothe BDINA gertemequanses talbeienprehsed,

ry, OuiEigone e ! S5t ONA gerescauarses lbciaphesd,
or i gins o QpTRSbFBlAR Y sHRELAL Y ARG BB o Rl miberne

vectors may ad@dedhh@néih) neoniyeiny a@pitilih Myt @hydif éalstthcdand Belikee.
upstream of ) the DNA sequence to be expressed, and a transcription
term nati on sequence. The optional pronoter sequence nay al so be

i nduci bl to all 194 Wely ax.nn i i - pLasence or
absence lg)f nut ri e(rilith or H%‘?ﬁé‘r& dr% ‘Bgéfgslﬁf’% S?ﬁlgnééégﬁtﬁoﬁég%%lgﬁﬁme exanpl e
i s the | ac opepencdbimshreabrirceayizact sy bp bbgmeld dronda vandty ofisaadespe 25

i nduced by IPT expr essi vectors pay. al sg include other regulatory
g

.Th n
sequences forf¢ Wiing ﬁﬁln RPN Ném S‘B?gefl?féfc _ s eBNSY Wd&r*}“@dwe%fequences
i ncl ude sequeRpEsid zﬁﬁthlﬁAq%kQ{%s Bﬁ?g%to?%ﬁédtix aHunfbREo ¥ BFsER St hOZUCt ;

enhancer sequences, which upregul a he expression of the DNA sequence;
and restri ct itskdiedyaresane €etln coding fos dipdasved seqBEnostmayhbgisalaiedethsi t es f or

cl eavag y restricti endonucl eases.. All. _of these materials _are known in
Che art Hnd SPOOTES IR JToRmg v ter PRpree Byl SO TuATe SRSt GR cal 'y
i nclude a poley@sipkhak] £4a thé SRdking frafmb@S tlonBd.oper pol yadenyl ation of the
transcript. The nature of the pol yadenylation signal is not believed to be

crucial to the sufeepwspaation atePNA, Ais ipoloted ndreversa transeyiptioe is usgd

et R T o e
vector may akBNA felvediekdvamkie thegallingesn antliafddestdit®d in Sambrook et al.
20 (1989), Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring
Harbor Laboratory, Cold Spring Habor, N.Y.

Genomic DNA fragments may be screened by obtaining either a genomic
library, which is a collection of DNA fragments obtained by digesting chromosomal
or genomic DNA with one or more of a restriction endonuclease, or an endonuclease,

25 or may even be DNA fragments from sheared chromosomal DNA.

In a non-limiting example, the DNA fragments which are employed will
usually be at least about 10 to about 14, or about 15, about 20, about 30, about 40,
about 50, about 100, about 200, about 500, about 1,000, about 2,000, about 3,000,
about 5,000, about 10,000, about 15,000, about 20,000, about 30,000, about 50,000,

30 about 100,000, about 250,000, about 500,000, about 750,000, to about 1,000,000
nucleotides in length, as well as constructs of greater size, up to and including
chromosomal sizes (including all intermediate lengths and intermediate ranges), given
the advent of nucleic acids constructs such as a yeast artificial chromosome are

known to those of ordinary skill in the art. It will be readily understood that



phenotypi c sel ection of transforned host cells. Such a marker may provide 5
prototrophy to an auxotrophic host, antibiotic resistance and the |like. The
sel ectable narker gene can either be directly linked to the DNA gene
sequences to be expressed, or introdsced into the sanme cell

co-transfection. Exanples of selectable markers include kana

neomyci n, anpiesrmediate lspgiheApd; " mnterastieteBgesarfg uspbherpinemeans aBb(Ii@nlgﬁh‘b"ne nts.
Candi dat e I ARy ane
soquence may Rt AAREE of P eaPB LR BaL 008, aIIRBUEDERIEANSIBINIARE
DNA, subgenosuch @ilfes).cDbikliamting éxangrdésed inthenealidte lenGhig mnlwdeaabdutc]m\lébout

libraries na be ob ed inan r of s_are kn he skilled
artisan. Cell g %’GHF L:gag‘é‘r‘t %h@%iﬁ%&%@{é@ﬁﬁég %é’“lt ggfn 2, gt 5
genom ¢ BNA &36&39%&@31fé36ute39&%| Qbokt)s 1t 5&%&5@%0&\0 kN e&n%beﬁt l'@@rﬁ)out
restriction ehdohucl eases, and the resufting fragments cloned. For

prepar ati on df)2mbm 103R10.; Rbout 61 zebettt Eiddaba d63ete.rabostt 0P, |ab0ut|1§021,sed to

synt hesi ze the s r tion

synt hesi s of ?c re(ﬁa/e “ﬁﬁm gc a%outg[g Y)ﬁgqa%g E@a@za e 31? descrl bed
i n Sanbr ook e;ooelomZéLo(xiLEB@O oozwetcewdraﬁm@iugruxaﬁpleexotab@f@ameyrah@é@ual
Second Edition, Cold %n Har bor Labor at or Col d Spring Habor, N. Y.

Genoni ¢ DNA fircdgflesahent bgut 3% pkaiid 0 ky/abowt & 5@9% ab@tttﬁéBZetogb%ﬂ}léS
library, gwhi g itS (ﬁ)O“tB%%B%O%o% HEAABBLS SR Hangd Py digesting
chronosonal or wmth or nore of ’a restfriction endonucl ease,
or an endonucl ease/anoa{)teelﬁmqw caw b einplopbliitd congobthe Sizk fof thesthepatend For

chromosomal DNA. In a non-limtjng exanple, the DNA fragnents which are
enpl oyed wi | EXaRlganerapdsed resgichipn awwclwetpémaé@ata cpmpleggnentany gyerhang apout
20, about 30 a0Ut e about
1,000, about an@gg%ﬁongg%san&#?é}ﬂgg%é&cgbout e %g’zqugl &V&% 58 ?gft%gb(&? 15, 000,
about 20, 000 prafidasta t&mlﬁﬁ)sowhlabmnotﬁﬁmﬁwen%y mtihatermﬁlﬁl,s@ﬁ?ﬂ}e wbwout 250, 000,

about 5 00 aQout 000, ucl eotides in length, as

0 out 1,00
wel | as 'Constrif gonéfte Bar et %t*faﬁﬁﬂefl@ o qq%ﬁ@&?%r ORHPBYOLBIGRI si zes
(i ncludi ng akhb;jbdttites fé&dhﬁé Bnda@ MN Ao ANKHidrAl REARHLALRyNRROR Bdre tiH WeBidr T he
advent of nucléic acids constructs such as a yeast artificial chronosone
are known t dackitssegwition pithsder suck kestriction enfymesy tin this way,| 4 vasistyr ofzsires gan
under st ood t%ﬁgb%nw "internedi ate | engths" and "intermnmedi ate ranges", as
used herein ans hy | ength or range including or between the quoted
values (i.e., all integers including and between

20 F. Identification
Clones which comprise DNA sequences with signal sequences can be further

analyzed in a variety of ways. The insert can be excised, using the flanking restriction
sites, either those employed for insertion or those present in the MCS and the
resulting fragment can be isolated. This fragment can also be sequenced, either

25 directly from the construct/plasmid or by synthesizing fragments by PCR™ from the
construct/plasmid so that the initiation codon and signal sequence is determined.
Additionally, the protein product may be sequenced to determine the site at which
processing occurred. The nucleic acid sequence can also be used as a probe to
determine the wild-type gene which employs the particular signal sequence. Thus, the

30 DNA sequence corresponding to the gene that comprises the signal sequence can be

isolated.



such values). Non-limting exanples of internediate |engths include about
11, about 12, about 13, about 16, about 17, about 18, about 19, etc.:
about 21, about 22, about 5 23, etc.; about 31, about 32, etc.; about 51,
about 52, about 53, etc.; about 101, 2bout 102, about 103, etc.; about
151, about 152, about 153, etc.; about 1,001, about 1002, etc,; about
50,001, about 50, 602, MigroagByGhip7Eeshnalegicabout 750, 002, etc.: about

ranges. 1 hol ude. aBBa 8 soat BB e B R ok B ™ ot
3,032 to abouhiphatdBDNI tealrmilgics DO at thosddnstriied, HyMaciabailt (1296)083 to about

1, 000, 003, etc. Various fechnigues can be enployed to control .the size of
t he fragnent .Shm“eéi%ﬂ{pglgggso cgetschpugues invalys quantipive ABIdE f[Base
providing a ; YmPeshahg nPELANE: eRL kA St grucl ease
tor ecog%i ze%g@éﬁgﬁi}%ﬁy corrrm%é?ls? {ag?ﬂi{)ut pr%\gei %egpgéééﬁeﬂﬁo#ﬁgg\QMi ch is
not conpl enentigenacteotiddservemgifingd pofbetalrays; @oe can dbplog shipitethinologgita e. Af t er

joining the fra nts to the cleay vector, one nm urther _subj.ect the
esul { Png | RETERNA D MAIRR LS a8 BIEn At e Aesigmebese miari S Bt or

| acks recogniphdi®sf 1Bjbridzalion (IFddsd (@ S1994€ Fo @t 2PEYIVeS. Thb &Icéaer& iN@Mtors
variety of sizes can be obtained. 20 F. Identification ones whi ch

conpri se DNAerwgian thas thapeCiASh pasitivesdepnenwdbbe vsed e sengrath BCR fagmepiele in a
vari ety ways.. . The i nsert n be excised, using the flanking restriction
sites, eﬂ herggrfeﬁ%} g%gﬁrﬁ%g?eaé&gbr insertion or those present in the MCS and
the resulting fragnmenNuwhkic Aeidilxdéaibad. This fragnent can al so be

sequenced, either 25 directly fromthe constr uct/_PI asm d_or by synthesizing
fragments by PCRTE Yarishy efmicleaoaad defestio andior amplitieaiion teqhniquas are s¥itaie codon

and signal s ?(?l'gﬁg Ghith the E@%g{]@%ﬂs ﬁg\?\;ﬁd&ﬁﬁ@ thynudidlé aaﬁ%@lﬁﬂc&@%ﬁiﬂéed nmay

be sequenced determ a processi ng occurre
nucl ei ¢ aci dbgdguansat twentadnsia niethedsdor desecting tielyeredeace ofataacerinmerkdrk er

wil d-type gene which enpl oys the particul ar signal sequence. Thus, .the 30
DA s ety oe ST PECBTATPTIAS 4 HEReHd o B PSS RECE inh B il nce
can be isol 3hele. 29 G Mcroarray/ Chip Technol ogi es Specifically

cont enpl ated by t he present inventors are mcroarray or chip-based DNA
t echnol ogi es such Thssetdnwdirderse of the dhvisptiddaeingprise madthods ¥oby identificalione maker

et al. ( 1996)0f ca-lrlrc]:eers (?ellts Ty Qi%io%'ijc% se{rﬁ]ﬁﬁgsl B/yede(i]éjc 1?1tg inhcaltef-cva%idg%art] %grsresliogﬁd to
cancer cell markers and are not present in normal cells. The biological sample can be

20  any tissue or fluid in which the cancer cells might have secreted or transmembrane
cancer marker protein comprising a signal-sequence. Alternatively, the biological
sample can be any tissue or fluid in which the cancer cells might have metastasized to
and thus one can detect a cancer marker protein that comprises a transmembrane or
secreted sequence.

25 Tissue sections, specimens, aspirates and biopsies also may be used. Further
suitable examples are bone marrow aspirates, bone marrow biopsies, spleen tissues,
fine needle aspirates and even skin biopsies. Other suitable examples are fluids,
including samples where the body fluid is peripheral blood, serum, lymph fluid,
seminal fluid or urine. Stools may even be used.

30 The nucleic acids, used as a template for detection, are isolated from cells
contained in the biological sample, according to standard methodologies (Sambrook
et al., 1989). The nucleic acid may be genomic DNA or fractionated or whole cell

RNA.



5 analyzing | arge nunbers of genes rapidly and accurately. By taggi ng genes
with oligonucleotides or using fixed probe arrays, one can enploy chip
technol ogy to segregate target nolecules as high density arrays and screen
these nol ecul es on the basis of hybr3odi zati on (Pease et al., 1994; Fodor

et al., 1991. Thegpresent inventors _envisjion that the geCAST ositive
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conpri se@ a trlgnse ncbraan or secreted sequence. 25 Tissue sections,

speci nens, a%?ol P oY B oi opsies al so may be used. Further suitable

exanpl es are boneQmBkaplaspitiedbrgoinh déestmbadow NS opset No. S7egn1t i ssues,
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with a | abel ed probe. The techniques involved in Northern blotting are

wel | known t be pérésreedfusiigial revérse tramscraptasedi{cR emplifieatioo pnetedwre misthadsafidar d
reverse transcribing RNA into cDNA using the enzyme reverse transcriptase are well
known and described in Sambrook et al., 1989. Alternative methods for reverse

20  transcriptase utilize thermostable DNA polymerase.

L Amplification and Detection
PCR. In one detection embodiment, DNA is used directly as a template for
PCR amplification. In PCR, pairs of primers that selectively hybridize to nucleic
25 acids corresponding to cancer-specific markers are used under conditions that permit
selective hybridization. The term primer, as used herein, encompasses any nucleic
acid that is capable of priming the synthesis of a nascent nucleic acid in a
template-dependent process. Typically, primers are oligonucleotides from ten to
twenty-five base pairs in length, but longer sequences can be employed. Primers may
30  beprovided in double-stranded or single-stranded form, although the single-stranded
form is preferred.
The primers are used in any one of a number of template-dependent processes
to amplify the marker sequences present in a given template sample. One of the best

known amplification methods is the polymerase chain reaction (referred to as PCR)



books on nol ecul ar protocols (e.g., Sanbrook et al., 1989). 5 Briefly, RNA
is separated by gel electrophoresis. The gel is then contacted wth a
menbrane, such as nitrocellul ose, permtting transfer of the nucleic acid
and non-coval ent bindi ng. Subsequent3dly, the nenbrane is incubated wth,
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gi ven tenpl a@ oA aTlafpliBesidH prbdieet Refbdudeaown anplification nethods is the
pol ymerase chain reaction (referred to as Pcﬁé 31 which is described in

detail in U S PalNskt thiamplif@ggton poducdt isd3caR laregriain@pplicasions, theach
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involve indirect identification of the product via chemiluminescence,
20  electroluminescence, radioactive scintigraphy of incorporated radiolabel or
fluorescent label or even via a system using electrical or thermal impulse signals
(Affymax technology).
A reverse transcriptase PCR amplification procedure may be performed in
order to quantify the amount of mRNA amplified. Methods of reverse transcribing
25 RNA into cDNA are well known and described in Sambrook et al., 1989. Alternative

methods for reverse transcription utilize thermostable DNA polymerases. These

methods are described in WO 90/07641, filed December 21, 1990.

Other Amplification Techniques. Another method for amplification is the
30  ligase chain reaction ("LCR"), disclosed in European Patent Application No. 320,308,
incorporated herein by reference. In LCR, two complementary probe pairs are
prepared, and in the presence of the target sequence, each pair will bind to opposite
complementary strands of the target such that they abut. In the presence of a ligase,

the two probe pairs will link to form a single unit. By temperature cycling, as in PCR,



by reference). In PCR two prinmer sequences are prepared which are

conplenentary to 5 regions on opposite conplenentary strands of the cancer
mar ker sequence. The prinmers will hybridize to forma nucleic acid:priner
conplex if the cancer marker sequenc® is present in a sanple. An excess of
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targeted for amplification, followed by a repair reaction in which only two of the four
20  bases are present. The other two bases can be added as biotinylated derivatives for
easy detection. A similar approach is used in SDA.
Target specific sequences can also be detected using a cyclic probe reaction
(CPR). In CPR, a probe having 3 and 5 sequences of non-specific DNA and a middle
sequence of specific RNA is hybridized to DNA which is present in a sample. Upon
25  hybridization, the reaction is treated with RNase H, and the products of the probe
identified as distinctive products which are released after digestion. The original
template is annealed to another cycling probe and the reaction is repeated.
Other amplification methods, as described in British Patent Application No.
GB 2,202,328, and in PCT Patent Application No. PCT/US89/01025, each
30  incorporated herein by reference, may be used in accordance with the present
invention. In the former application, "modified" primers are used in a PCR like,
template and enzyme dependent synthesis. The primers may be modified by labeling
with a capture moiety (e.g., biotin) and/or a detector moiety (e.g., enzyme). In the

latter application, an excess of labeled probes are added to a sample. In the presence



| igation of excess probe pairs. U S. Patent 4,883,750, incorporated herein
by reference, describes a nethod simlar to LCR for binding probe pairs to
a target sequence. 5 (peta Replicase, described in PCT Patent Application
No. PCT/US87/00880, also may be used3as still another anplification nethod
in the present invention. In this nmethod, a replicative seguence of RNA
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20  specific sequences.
Davey et al., European Patent Application No. 329,822 (incorporated herein
by reference) disclose a nucleic acid amplification process involving cyclically
synthesizing single-stranded RNA ("ssRNA"), ssDNA, and double-stranded DNA
(dsDNA), which may be used in accordance with the present invention.
25 The ssRNA is a first template for a first primer oligonucleotide, which is
elongated by reverse transcriptase (RNA-dependent DNA polymerase). The RNA is
then removed from the resulting DNA:RNA duplex by the action of ribonuclease H
(RNase H, an RNase specific for RNA in duplex with either DNA or RNA). The
resultant ssDNA is a second template for a second primer, which also includes the
30 sequences of an RNA polymerase promoter (exemplified by T7 RNA polymerase) 5
to its homology to the template. This primer is then extended by DNA polymerase
(exemplified by the large "Klenow" fragment of E. coli DNA polymerase I), resulting
in a double-stranded DNA ("dsDNA") molecule, having a sequence identical to that

of the original RNA between the primers and having additionally, at one end, a



33 of the target sequence, the probe binds and is cleaved catal ytically.
After cleavage, the target sequence is released intact to be bound by
excess probe. Cl eavage of the |abeled probe signals the presence of the
target sequence. Qther nucleic acid a#plification procedures include
transcription-based 5 anplifjcation systens (TAS), including.nugleic acid
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20 Separation Methods. Following amplification, it may be desirable to
separate the amplification product from the template and the excess primer for the
purpose of determining whether specific amplification has occurred. In one
embodiment, amplification products are separated by agarose, agarose-acrylamide or
polyacrylamide gel electrophoresis using standard methods (Sambrook et al., 1989).

25 Alternatively, chromatographic techniques may be employed to effect
separation. There are many kinds of chromatography which may be used in the
present invention: adsorption, partition, ion-exchange and molecular sieve, and many
specialized techniques for using them including column, paper, thin-layer and gas
chromatography (Freifelder, 1982). In yet another alternative, labeled cDNA

30  products, such as biotin or antigen can be captured with beads bearing avidin or

antibody, respectively.

Identification Methods. Amplification products may be visualized in order

to confirm amplification of the marker sequences. One typical visualization method



in a doubl e-stranded DNA ("dsDNA") nol ecul e, having a sequence identical to
that of the original RNA between the priners and having additionally, at
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avidin or

transmembrane domain and that some of these peptides/polypeptides/proteins will be
20  disease markers. For example, several of the breast cancer
peptides/polypeptides/proteins identified by the inventors are putative breast cancer
markers that are found expressed solely or predominantly in cancers and are absent or
found only at greatly reduces levels in normal breast tissues. Generation of antibodies
to such marker peptides/polypeptides/proteins allows the rapid identification of the
25 peptide/polypeptide/protein in a diagnostic assay. Alternatively, such antibodies
could be used as therapeutic agents, either in modified or unmodified form. Thus, the
generation of antibodies to the various peptides/polypeptides/proteins identified by
the invention is another contemplated embodiment of the invention.
Means for preparing and characterizing antibodies are well known in the art
30 (See, e.g., Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988;
incorporated herein by reference). This section presents a brief discussion on the

methods for generating antibodies.



I dentification Methods. Anplification products may be visualized in order
to confirmanplification of the nmarker sequences. One typical visualization
met hod 35 involves staining of a gel with ethidiumbrom de and
visualization under UV light. Altern®tively, if the anplification products
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char act eri zibrgjzising. Kb fumcboned pr diiveUping ager eayralso lemsedséas linking, for
Anti bodi es: A_Laborat or) nual | d._Spri rhor Labor at or .1988;
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on the residues), N-hydroxysuccinimide (through lysine residues), glutaraldehyde, succinic
20  anhydride, SOCI,, or R'N=C=NR, where R and R' are different alkyl groups.

As also is well known in the art, the immunogenicity of a particular
immunogen composition can be enhanced by the use of non-specific stimulators of
the immune response, known as adjuvants. Exemplary and preferred adjuvants
include complete Freund's adjuvant (a non-specific stimulator of the immune response

25  containing killed Mycobacterium tuberculosis), incomplete Freund's adjuvants and
aluminum hydroxide adjuvant. '

The amount of immunogen composition used in the production of polyclonal
antibodies varies upon the nature of the immunogen as well as the animal used for
immunization. A variety of routes can be used to administer the immunogen

30 (subcutaneous, intramuscular, intradermal, intravenous and intraperitoneal). The
production of polyclonal antibodies may be monitored by sampling blood of the
immunized animal at various points following immunization.

A second, booster injection, also may be given. The process of boosting and

titering is repeated until a suitable titer is achieved. When a desired level of



met hods for generating antibodies. 36 Polyclonal Antibodies. Briefly, a
pol yclonal antibody is prepared by imuni zing an animal with an i mmunogenic
conposition in accordance with the present invention and collecting
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B R e s A R
t he incorporated herein by reference. Typically, this technique involves immunizing a
20  suitable animal with a selected immunogen composition, e.g., a purified or partially
purified antigen protein, polypeptide or peptide. The immunizing composition is
administered in a manner effective to stimulate antibody producing cells.
The methods for generating mAbs generally begin along the same lines as
those for preparing polyclonal antibodies. Rodents such as mice and rats are preferred
25 animals, however, the use of rabbit, sheep, goat, monkey cells also is possible. The
use of rats may provide certain advantages (Goding, 1986, pp. 60-61), but mice are
preferred, with the BALB/c mouse being most preferred as this is most routinely used
and generally gives a higher percentage of stable fusions.
The animals are injected with antigen, generally as described above. The
30  antigen may be coupled to carrier molecules such as keyhole limpet hemocyanin if
necessary. The antigen would typically be mixed with adjuvant, such as Freund's
complete or incomplete adjuvant. Booster injections with the same antigen would

occur at approximately two-week intervals.



i mmuni zed ani mal at various points follow ng i munization. A second,

booster injection, also may be given. The process of boosting and titering
is repeated until a suitable titer is achieved. Wien a desired |evel of 37
i mmunogenicity is obtained, the i mund8zed ani mal can be bled and the serum
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incorporated herein by reference). For example, where the immunized animal is a
20  mouse, one may use P3-X63/Ag8, X63-Ag8.653, NS1/1.Ag 4 1, Sp210-Agl4, FO,
NSO/U, MPC-11, MPC11-X45-GTG 1.7 and S194/5XX0 Bul; for rats, one may use
R210.RCY3, Y3-Ag 1.2.3, IR983F and 4B210; and U-266, GM1500-GRG2,
LICR-LON-HMy?2 and UC729-6 are all useful in connection with human cell fusions.
One preferred murine myeloma cell is the NS-1 myeloma cell line (also
25 termed P3-NS-1-Ag4-1), which is readily available from the NIGMS Human Genetic
Mutant-cell Repository by requesting cell line repository number GM3573. Another
mouse myeloma cell line that may be used is the 8-azaguanine-resistant mouse murine
myeloma SP2/0 non-producer cell line.
Methods for generating hybrids of antibody-producing spleen or lymph node
30  cells and myeloma cells usually comprise mixing somatic cells with myeloma cells in
a 2:1 proportion, though the proportion may vary from about 20:1 to about 1:1,
respectively, in the presence of an agent or agents (chemical or electrical) that

promote the fusion of cell membranes. Fusion methods using Sendai virus have been



necessary. The antigen would typically be m xed with adjuvant, such as
Freund's conplete or inconplete adjuvant. Booster injections wth the sane
antigen would occur at approximately two-week intervals. 38 Follow ng
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phosphoribosyl transferase (HPRT), and they cannot survive. The B-cells can operate

20 - this pathway, but they have a limited life span in culture and generally die within
about two weeks. Therefore, the only cells that can survive in the selective media are
those hybrids formed from myeloma and B-cells.

This culturing provides a population of hybridomas from which specific

hybridomas are selected. Typically, selection of hybridomas is performed by

25 culturing the cells by single-clone dilution in microtiter plates, followed by testing the
individual clonal supernatants (after about two to three weeks) for the desired
reactivity. The assay should be sensitive, simple and rapid, such as
radioimmunoassays, enzyme immunoassays, cytotoxicity assays, plaque assays, dot
immunobinding assays, and the like.

30 The selected hybridomas would then be serially diluted and cloned into
individual antibody-producing cell lines, which clones can then be propagated
indefinitely to provide mAbs. The cell lines may be exploited for mAb production in

two basic ways.



30 cells and nyeloma cells usually conprise mxing somatic cells with
nmyeloma cells in a 2:1 proportion, though the proportion may vary from
about 20:1 to about 1:1, respectively, in the presence of an agent or
agents (chemcal or electrical) that 40pronote the fusion of cell nenbranes.
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i ndi vi dual %&ﬁt:ﬁg%i%w&ta%@&@atgﬁééﬂq@eggﬁ%siiépo_ to three weeks) for the

desired rea assay s sensitive, sinple and rapid, such
as radi oi munoadsalysis congyptatedmianomesayar cloyingtappioach mands aysl topl aque
assays. 2(§i ot generate monoclonals. For this, combinatorial immunoglobulin phagemid libraries
are prepared from RNA isolated from the spleen of the immunized animal, and
phagemids expressing appropriate antibodies are selected by panning using cells
expressing the antigen and control cells e.g., normal-versus-tumor cells. The
advantages of this approach over conventional hybridoma techniques are that
25 approximately 10* times as many antibodies can be produced and screened in a single
round, and that new specificities are generated by H and L chain combiﬁation which
further increases the chance of finding appropriate antibodies.
Other U.S. patents, each incorporated herein by reference, that teach the
production of antibodies useful in the present invention include U.S. Patent No.
30 5,565,332, which describes the production of chimeric antibodies using a
combinatorial approach; U.S. Patent No. 4,816,567 which describes recombinant

immunoglobin preparations and U.S. Patent No. 4,867,973 which describes

antibody-therapeutic agent conjugates.



I mmunobi ndi ng assays, and the |like. 30 The sel ected hybri domas woul d t hen
be serially diluted and cloned into individual antibody-producing cell

| i nes, which clones can then be propagated indefinitely to provide mAbs.
The cell lines may be exploited for mMAb production in two basic ways. 40 A
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and L chain conbinati on which further iIncreases the chance of finding
appropri at e paeductiorli Eeansfer of the human germ-line immunoglobulin gene array in such

germ-line mutant mice will result in the production of human antibodies upon antigen
challenge (see, Jakobovits et al.,1993; Jakobovits et al., 1993).
20
Phage Display. Alternatively, the phage display technology (McCafferty et
al., 1990) can be used to produce antibodies and antibody fragments in vitro, from
immunoglobulin variable (V) domain gene repertoires from unimmunized donors.
According to this technique, antibody V domain genes are cloned in-frame into either

25 a major or minor coat protein gene of a filamentous bacteriophage, such as M13 or fd,

and displayed as functional antibody fragments on the surface of the phage particle.
Because the filamentous particle contains a single-stranded DNA copy of the

phage genome, selections based on the functional properties of the antibody also

result in selection of the gene encoding the antibody exhibiting those properties.

30 Thus, the phage mimicks some of the properties of the B-cell. Phage display can be
performed in a variety of formats; for their review see, Johnson et al., 1993. Several
sources of V-gene segments can be used for phage display. Clackson et al., (1991)
isolated a diverse array of anti-oxazolone antibodies from a small random

combinatorial library of V genes derived from the spleens of immunized mice. A



O her U. S. patents, each incorporated herein by reference, that teach the
production of antibodies useful in the present invention include U S
Patent No. 30 5,565,332, which describes the production of chineric
anti bodi es using a conbi natorial appre&ach; U S. Patent No. 4,816,567 which
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et al. (1987). Humani zed antibodies may al So be obtai ne y chain

shuffling, paesapstiabypegmutaigs).dSand afthe chaigasintyducadrwitisontec highsr such

met hods wil | _be usefyl jn.the present..invention the entire text of U S
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wi th EBV and subsequent cl oni ngﬁegf secretors as described by Hoon et al.,

(1993). |t naturdprqsesssian be migighed by canleyng feipchnimie kapwn @g'dhain ni ce) t hat
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Slch ger m (RATHEL oY dhiiain MR OEERER bR Ao BB " THE Rl
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et al., 1993). 20 Phage Displ.ay. Alternatively, the phage djsplay

Cechnolldgy (HisearSRIGDt TRKnY veaduEehtE A HaLrpe raaEE B | bodi es and
anti body fragqeBbeby Watbrhb®e ok L1993 NTEHA At i9QHfidrl o Ak bR Rty Yunfi@mai N gene
repertoires from uni nmmuni zed donors.  According to this techni que, antibody

V domai n genrtsbadyelitcttn&rdmi such tasgeeptiage bbesiry Isaepa®ddyrfaidith eralnflA4). coat
protein gen
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particle.  where the human antibody has similar affinities and specificities to the starting rodent
20  antibody. According to this method, which is also referred to as "epitope imprinting",
the heavy or light chain V domain gene of rodent antibodies obtained by phage
display technique is replaced with a repertoire of human V domain genes, creating
rodent-human chimeras. Selection on antigen results in isolation of human variable
capable of restoring a functional antigen-binding site, i.e. the epitope governs
25 (imprints) the choice of partner. When the process is repeated in order to replace the
remaining rodent V domain, a human antibody is obtained (PCT patent application
WO 93/06213). Unlike traditional humanization of rodent antibodies by CDR
grafting, this technique provides completely human antibodies, which have no
framework or CDR residues of rodent origin.
30
Antibody Conjugates. Antibody conjugates comprising an antibody of the
invention linked to another agent, such as but not limited to a therapeutic agent, a
detectable label, a cytotoxic agent, a chemical, a toxic, an enzyme inhibitor, a

pharmaceutical agent, etc. form further aspects of the invention. Diagnostic antibody



Because the filanmentous particle contains a single-stranded DNA copy of the
phage genone, sel ections based on the functional properties of the antibody
also result in selection of the gene encoding the antibody exhibiting
those properties. 30 Thus, the phage 4% m cks sonme of the properties of the
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15 range. A Jor. i . I . tojres has
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by Giffith et al. (1994). GCene shuffling can also be used to derive human
anti bodl®s fromrodent antibodies, where the human anti body has sim | ar

af finities and sORghdgdb ARubsty Cfalats imqsiglggﬁtaﬁﬁ@&aly%%émméwlé%fLgi ng

to this nethod, Is also r to as ope rnprinting",

heavy or | i gintin civaidiegdosizrgent tg@nevidd ar iothen bf, ot ¢xaogle Srantthymell biepstphage
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i.e. the epitope governs

20 emission tomography and such technologies may be employed. In the
antibody-imaging constructs of the invention, the antibody portion used will generally
bind to the cancer marker or other secreted and/or transmembrane protein and the
imaging agent will be an agent detectable upon imaging, such as a paramagnetic,
radioactive or fluorescent agent.

25 Many appropriate imaging agents are known in the art, as are methods for
their attachment to antibodies (see, e.g., U.S. patents 5,021,236 and 4,472,509, both
incorporated herein by reference). Certain attachment methods involve the use of a
metal chelate complex employing, for example, an organic chelating agent such a
DTPA attached to the antibody (U.S. Patent 4,472,509). MAbs also may be reacted

30  with an enzyme in the presence of a coupling agent such as glutaraldehyde or
periodate. Conjugates with fluorescein markers are prepared in the presence of these
coupling agents or by reaction with an isothiocyanate.

In the case of paramagnetic ions, one might mention by way of example ions

such as chromium (IIT), manganese (II), iron (III), iron (II), cobalt (1I), nickel (II),



25 (inmprints) the choice of partner. Wen the process is repeated in order
to replace the remining rodent V domain, a human anti body is obtained
(PCT patent application WD 93/06213). Unlike traditional humanization of
rodent antibodies by COR grafting, t4#s techni que provides conpletely
human anti bodi es, which have no framework or CDR residues of rodent
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4,366, 241, %ﬁﬂi@dlrﬂmg RAd &ichicher’er mcmidlm&f‘éraemﬁeo oftrhprefeareididae eytheir
conjugates, intended for functional utility, include those where the
anti body i s lewspeigataad seigabilify dordonerangadefe¢tion. such as an adenosi ne

deani nase i nhi b| aq%o elﬁlﬂegﬁ%‘bﬁ%ftﬂ@ﬁ ekgﬁ%eht\(%ﬂ 131'3&/ i’g({éiuﬁ%fecul o as

Radi ol abel ed Anti ugates n usithg an anti
an in vivo dicagdimgtto Wedigemwntmethodmndl&an Fordageamat, mfAtbs caxbejplimatedrbgi n,
t hyroi d, breast renal, ovarian, |ung, prostate,

col on, pa
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t echnol ogi es may enpl oyed. In"the antib I'magi ng constructs of the
i nvention, tMAbsatdobdidg tqotlmhm\@ntwnsmdyhﬁ lldbe@érveﬁaﬂetl;petlbmﬂ 'd" by ligtral cancer
mar ker or other secreted_and/or 6 %rrenbr ane. pr ot ee n.and th
exchange process, for example, by reducing pertechhate with stannous solution,
chelating the reduced technetium onto a Sephadex column and applying the antibody
20  to this column or by direct labeling techniques, e.g., by incubating pertechnate, a
reducing agent such as SNCI,, a buffer solution such as sodium-potassium phthalate
solution, and the antibody.
Intermediary functional groups which are often used to bind radioisotopes
which exist as metallic ions to antibody are diethylenetriaminepentaacetic acid
25 (DTPA) and ethylene diaminetetracetic acid (EDTA).

Fluorescent labels include rhodamine, fluorescein isothiocyanate and

renographin.

K. Immunological Detection
30 Immunoassays. The antibodies of the invention are contemplated to be useful
in various diagnostic and prognostic applications connected with the detection and
analysis of cancer, obesity and a host of other diseases such as but not limited to heart
disease, osteoporosis, diabetes, and neurodegenerative diseases. In still further

embodiments, the present invention thus contemplates immunodetection methods for



i mgi ng agent will be an agent detectabl e upon inmaging, such as a
paramagnetic, radioactive or fluorescent agent. 25 Many appropriate

i mgi ng agents are known in the art, as are nethods for their attachnent
to anti bodies (see, e.g., US. patent# 5,021,236 and 4,472,509, both
incorporated herein by reference). Certain attachnment nethods_ involve the
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yttrium 9o 125! il8 gereralninyapppindiag metheds insfudgobtaining a sarapls susasegi ®ént s,
and techni ci L ndi ! . J el | ow
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in the art. For instance,. mAbs can hRe jodinated b 15 contact with sodi um
or pot a5di uriIgsoRditons ctlective ig E@?W&HHSVE?FWQ‘ Oig@ﬂﬁ{mewﬁ%essodi um

hypochlorite, or g iff; %ﬁh&g%étﬂ&&si&thémhtioﬂﬁ%ihd@%éﬂ%"sSch}E‘c{e@B&itiH%Se-
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st annous sol uti.ont chel at i ng tt}e.re ced technetifjm ont o d.adSeIPh%dex col um
and appl yi n d‘etﬂlﬂlée Hﬁg?tﬁ?ﬂﬁ? or quantitation of any immune complexes formed during the

binding process. Here, one would obtain a sample suspected of containing a disease

20  marker antigen or cancer marker protein, peptide or a corresponding antibody, and
contact the sample with an antibody or encoded protein or peptide, as the case may
be, and then detect or quantify the amount of immune complexes formed under the
specific conditions.

In terms of antigen detection, the biological sample analyzed may be any

25 sample that is suspected of containing a cancer-specific antigen, such as a T-cell
cancer, melanoma, glioblastoma, astrocytoma, a cancer of the breast, gastric, colon,
pancreas, renal, ovarian, lung, prostate, hepatic, lung, lymph node or bone marrow
tissue section or specimen, a homogenized tissue extract, an isolated cell, a cell
membrane preparation, separated or purified forms of any of the above

30  protein-containing compositions, or even any biological fluid that comes into contact
with cancer tissues, including blood, lymphatic fluid, seminal fluid and urine.

Contacting the chosen biological sample with the protein, peptide or antibody
under conditions effective and for a period of time sufficient to allow the formation of

immune complexes (primary immune complexes) is generally a matter of simply



20 to this colum or by direct |abeling techniques, e.g., by incubating
pertechnate, a reducing agent such as SNCl12, a buffer solution such as
sodi um pot assi um pht hal ate solution, and the antibody. Internediary
functional groups which are often use# to bind radioi sotopes which exist
as netallic ions to antibody are diethylenetriam nepentaacetic acid 25
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guantifying the amount of "a reactive conponent Tn a sanple, which methods

requi re t he ddesttemt neyitealf bpibmkedtta a idotectabledabel,iwheneir coemohkidben §iopied duri ng
the detect this label, thereby allowing the amount of the primary immune complexes in
the composition to be determined.

20 Alternatively, the first added component that becomes bound within the
primary immune complexes may be detected by means of a second binding ligand
that has binding affinity for the encoded protein, peptide or corresponding antibody.
In these cases, the second binding ligand may be linked to a detectable label. The
second binding ligand is itself often an antibody, which may thus be termed a

25 "secondary"” antibody. The primary immune complexes are contacted with the
labeled, secondary binding ligand, or antibody, under conditions effective and for a
period of time sufficient to allow the formation of secondary immune complexes. The
secondary immune complexes are then generally washed to remove any
non-specifically bound labeled secondary antibodies or ligands, and the remaining

30 label in the secondary immune complexes is then detected.

Further methods include the detection of primary immune complexes by a two
step approach. A second binding ligand, such as an antibody, that has binding affinity

for the encoded protein, peptide or corresponding antibody is used to form secondary

immune complexes, as described above. After washing, the secondary immune



bi ndi ng process. Here, one would obtain a sanple suspected of containing a
di sease 20 marker antigen or cancer marker protein, peptide or a
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i nclude U. Stecggfggégt_s 3,817,837; 3,850,752; 3,939, 350; 3,996, 345;
4,277,437; 4,275,149 and 4, 366, 241, each incorporated herein by reference.
O course, one may find additional advantages through the use of a

secondary binding Iigand such as a second anti body or a 15 biotin/avidin
| i gand bi ndi ng art ang nt, as is known in the art. The encoded protein,

peptide or correganoer Detediidn RIMY TAOR 28R 4nd rbdlRnts required for detecting the
20  levels of expression of a polypeptide/protein comprising a signal sequence and/or a
transmembrane sequence identified by methods of the invention in a biological
sample which is isolated from a subject with a disease or a particular physiological

state or a condition efc., may be assembled together in a kit.

25 Molecular Biology Kits. One set of kits are designed to detect the levels of
expression of a polypeptide/protein comprising a signal sequence and/or a
transmembrane sequence expressed differentially in a cancer cell versus a normal cell.
Thus, the kits are designed to detect cancer markers identified by the invention.
Preferably, the kits will comprise, in suitable container, one or more nucleic acid

30  probes or primers and means for detecting nucleic acids. Therefore, kits for
diagnosing cancer will comprise, a) oligonucleotide probes comprising a sequence
comprised within one of SEQ ID NO: 17, SEQ ID NO: 23, SEQ ID NO: 27, SEQ ID
NO: 37, SEQ ID NO: 43, SEQ ID NO: 47, SEQ ID NO: 53, SEQ ID NO: 71, SEQ ID
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID



detection may itself be linked to a detectable | abel, wherein one would
then sinply detect this |abel, thereby allow ng the anmount of the primary
i mmune conplexes in the conposition to be determ ned. 20 Alternatively,
the first added conmponent that becone® bound within the primry inmmune

conpl exes may be detected by neans of a second binding |ligand that has
bi ndi ng af fi Qﬁ?l,fSﬁQﬂhéI@r%*@agﬁ IP(HQéi%,EQﬂ@ﬁFOd%Z&E&H? 78ndEQJD

ti body. 1Qat A i ndi | 4 d i t
ot ectani e |'SPLATEFERPAE S0 105, S0 10! D, SBQUTPREE NI MO0/ @ 5,
whi C:‘l may t|SEQlIBtN@{3T§ﬂE@{Iﬁ5{[O:S7eS|E®®|’NSI B.J‘SEQG?)NOTE@S?Q@}\IY):HIS{;UHE
exes are contacted w e e seconaar I Nal N | ga or
ant | body.  arEe 1BV 1 sh B NEE 25, BEG G ar B SEGEIY 0o SrReb I 1 en
to al'l ous t heskTatoOfs RECPRSRESIA0YSEOTIECHTRERKASNGTNY, sHOTBNAG! 31,1 Mune

conpl exes are tThen generally washed tO renove ‘any" non-speci y bound
| abel ed secoSiRARP ND1 53 SHEQRD NO: 157 gHd D MOD5 S, BEQ BEmdihiohgSBQ IDa%@] 63,n t he

secondary i j ] . >t hods . include the
det ect  on of HOTRATG, TRl iEbh e SE0R 50 b S EhNEE 7008kR 1B ng

bi ndi ng | i gagylo IBUed: $5 sSEN) AN 9dySEQ 1BINGaR 1D5Bd) moNe: i RigRO 1 No:t he
encoded protein, peptide or corresponding anti body is used to form
secondary i hiduBEQIBMIOeX &% SEAS IR K% 12bTEQBBWO: 17 er 2 persplergnt thersof;
secondary i ng, 47 | ex re ed.with a . third binding |igand or
ant body?t hatinay Sherif MRS ol RO HATHES b Slhuut ey RSP Linder

condi tions eff ectinvertaindnitddinder®s suchcasah kité formss if Noth@nbldtngd kHeanednbe
formati on of imune conplexes (tertiary inmune conplexes The third

ligand or anfor Befestineshe nycleig agigs maybe adabighisuch aprradiglahedthads Bnkediteat i on of

the tertiary,i l; s thus forned. This system nmay provide for
si gnal anpl i?ch?%%ﬁf@gtlﬁ%@ is desired. The i mmunodetecti on net hods of the

present inventi orPrefevred &wuts denthogetsuitatily formuse ihPCRI &gRGORI latspfwocrimaas willer e, a
bi ol ogi ¢cal or clinical samle that mght contaip either. the encoded

pr ot ej n?gr p@ﬁfeffﬁ’éy B?prear({égéft?éﬁ?aY%ﬁqz\%W%@a?’? @%@&b“ﬁ&ﬁé%&’?mﬁ ese 10
enbodi ment s gl AYdns JPRld geiibd QtfeshéhdtY oGl 'o'ishfeﬁ' lidSpramlif e i s in the
titering of anti g%n Sr ant%\egody sgl?rpl lielgg?toi nﬂt e s}el ect ilonerg hii/%ri dommas,
and the | i kesignad sequenat, andforiasrapemembphea sepiendeatxprassddndiffensdalbciniacancer

echnl ue Sucl) 2R s LR RhSE SRR bt oS Rk L e
antigen, i deqfcldi¢ fdPe sBBtERINAASIPhe sequences specified herein. Also included in
20  PCR kits may be enzymes suitable for amplifying nucleic acids, including various
polymerases (RT, Taq, etc.), deoxynucleotides and buffers to provide the necessary
reaction mixture for amplification.

The molecular biological detection kits of the present invention, as disclosed
herein, also may contain one or more of a variety of other cancer marker gene

25 sequences as described above. By way of example only, one may mention prostate
specific antigen (PSA) sequences, probes and primers.

In each case, the kits will preferably comprise distinct containers for each
individual reagent and enzyme, as well as for each cancer probe or primer pair. Each
biological agent will generally be suitable aliquoted in their respective containers.

30 The container means of the kits will generally include at least one vial or test
tube. Flasks, bottles and other container means into which the reagents are placed and
aliquoted are also possible. The individual containers of the kit will preferably be

maintained in close confinement for commercial sale. Suitable larger containers may



15 the invention, on a clinical sanple. The skilled artisan is well versed
in these techniques. L. Kits Cancer Detection Kits. The materials and
reagents required for detecting the 20 |evels of expression of a

pol ypepti de/ protein conprising a sigm® sequence and/or a transnenbrane
sequence identified by nmethods of the invention in a blologlcal sanmpl e
which is i soinglideiriecsionr lanj-meldedinlastia contaisisdntorwhiclythe desiadapals are

physi ol ogi callet lfedagﬁstﬁ{gtlgnﬁ{%ff?é g%(hd%&%t tHEK{tbe assenbl ed together in a

kit. 25 Ml e&ul set o s are designed to detect the
| evel s of expression of a polypeptlde/proteln conprising a signal sequence

and/ or a transnenbrane sequence exggﬁlgsed fferentlal I%( in a cancer cell
versus a nornal clpmuno ion Jits. | IMSRisthe nvgrbepro¥idat er  rar ker s

| denti fi gd bmmmgwﬁmtgmuseﬁ’{@eft@c&agwelem@o#é esbohlorGonpri se, in

SU|tabIe contal ner,” one or nore nuclefc acid robes or prinmers and neans
for detecti ngplypeptide/prodan dempiising efsignal, seudnse ind/or diragnembgnecsegoace wi | |

e SRR R e LT AR
NGO 43, SEQ $1Qhﬁ@s vﬁﬁ,gm%gl)b & sedae oprerd dtiNolied that BEE 1hB1udN§bec?§ol gSEQ I D
NG 75, SEQID NGO 77, SEQ1D NO 83, SEQID NO 85, SEQ ID 48 " NO

| D NO. 93, s@qneDMepthEQorqm s@npPIISIng gagmltseq}l@nc@@ld/@mra@nemanros SEQ
| D NO %9 %n NO:i AL .S %5 D NO 125, SEQ ID NO 129, or SEQ ID NO
3, SEQ I'D NOCIFncghsliss ACergma&eln | b NO. 13, SEQ ID NO 15, SEQ I'D NO

19, SEQ I D NO 25The36€:drerdNg coripris&d- Q) | &piienacklitic M5QAckEptdIe cddier; o)SEQ | D

NO 35, SEQ ID NO 39, SEQ D NO 41, SEQ |D NO 49, ID NO, 51, SEQID
NO 55 SEQ amibrdy disectedsrmainspanmtigsn enasidest ppSEQ I5NO: é&%E@MO@ SEQ I D
NO

D 65 SEQ U IANGT SR IDMP BRI B TR -1 LD
D NO 119, SEQIDINOI2, BEQ I[SHQ W@ HED IDANOQ: 76, SEQCINICe TBNSEQ MPNOf 84, 10
) 150k TR R BT NGRS R AT ™
DOt 109, MRTSROAD ROY 1ARSHEL DR 10RO TONOC] e SERITDSoR el such
kits are t hoHIaNQ,l |18@,l:dr§EQ)H) DE 4i SEQJR. NOn 8 I KDNO: YOMSEQ IDNNOs 14y | |
SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID NO: 30, SEQ ID NO: 32,
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 50,
20 SEQID NO: 52, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62,
SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 80,
SEQ ID NO: 82, SEQ ID NO: 88, SEQ ID NO: 96, SEQ ID NO: 102, SEQ ID NO:
114, SEQ ID NO: 116, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 128 or a
fragment thereof, in a suitable container means; and ¢) an immunodetection reagent.
25 MADbs are readily prepared and will often be preferred. Where proteins or peptides
are provided, it is generally preferred that they be highly purified.
In certain embodiments, the antigen or the antibody may be bound to a solid
support, such as a column matrix or well of a microtitre plate. The immunodetection
reagents of the kit may take any one of a variety of forms, including those detectable
30 labels that are associated with, or linked to, the given antibody or antigen itself.
Detectable labels that are associated with or attached to a secondary binding ligand
are also contemplated. Exemplary secondary ligands are those secondary antibodies

that have binding affinity for the first antibody or antigen.



15 preferably be provided that have sequences from and that hybridize to,
spatially distinct regions of the genes corresponding to a

pol ypeptide/protein conprising a signal sequence and/or a transnenbrane
sequence expressed differentially in 3 cancer <cell versus a normal cell to

be identified. Preferred pairs of prinmers for anplifying nucleic acids are
sel ected to anpl i Fyrthersuitablpiappenedsiseleqr reagenieios ise inghepresent Kitgwaluds 20 PCR

kits may be 1 j f | . aG] [WcTe i ng

vari ous pol SaeySeamphipt oSl Oy SBRbkEK Ao G PArigBE) (R nis it "0

provi de t he affiag $artie firseantibodyn omantigenealdwg withplthitd estitiody that has bindiegul ar

bi ol ogi cal detection kits of the present inventjon, as disclosed erein,
al so may contifnHy &féh?ﬁ“%‘f%‘ltﬁ’l"gé’ whsreig the @‘frg(?flﬂg‘?dydéiieg?dsﬁ?&r‘%&cmagne 25
sequenceg aspggscribed above. By way of exanple only, one may nention
prostate specific antigen (PSA) sequences, probes and priners. In each
case, the kits wi Abnptedhbowidhyhadisqussigr ofiangtbody torjugetes, aenmbémaf each

i ndi vi dual reagent d, enzyne, as.well as.for .each cancer probe or priner
pair. Each GBIy iRl ket I thgan apd Ay 5iodaasls magPe caplayedtie i n t el r
respective cenadtiRrwith 3@ plédentGAVEnEoNE Rad®aibels Otucldae nlaich&icpld-reggngeal |y
include at | east one vial or test tube. Flasks, bottles and ot her

cont ai ner nepwpPesn flvomkienhlabple apderyamestags eapphla ebaenerting doipied p@dagte al so
possi bl The i ndi vi du nt aj I; i ferably be

mai nt ai Egd i'rg;poc o3¢ Cg‘gﬁiflfﬁggéﬁkgﬁégub%%ﬁ#%?%%ig{abfga* él.nB%g'i tabl e | arger

contai ners may 49Thd kit gecdnijis antitsvalyaabed konyupmedeitheplnafatly cogjogited ners i nto
which the desired vials are retained. Instructiaons may be provided with
the kit. | nmifsdinthe{araypiinicanedipfes, o phispaifysaicHenoDe copIepisd Btheon
provides 5 %&yyp@kﬁgical kits for use in detecting the |levels of
expression of a polypeptide/protein conprising a signal sequence and/or a
t ransmenbr ane seqiienkies maxfurthsseonpgtisk fasngatily alijuotedcanmaitoarof aelhhtigear sus a
nor mal L1 i ol ogi cal l.es. Such kits will generall onpri se one
or nor e(i nt i WBEFF%‘ atfqg%fforHﬁ'@"g’gPeﬁniﬁfB%E%F?ﬁhé? PVpa‘fec?rsq‘f"ﬁér‘g%r%éﬁtai de/ protein
conpri si ng ajgstGdalasgoquence and/ or a transnenbrane 10 sequence that is a
cancer marker. The kit generally conprises, a) a pharmaceutically

accept abl e carri efhe kjs afthe menté@dwgdidﬂﬁsDéti’p&g&ilmelaﬂyaﬂmpg'mr@moded by

SEQ ID NO 18, SEQ IL.D NO 24 D. NO. 28, SEQ | 38,. . SEQ..1.D NO 44,
SEQ 1D NG 480SRBABrBo Sfien Eplog REpechy Sl 1 I BEg i Ny 76,
SEQ I'D NG 78iqueted. The bbmp&dents of the kits may be packaged either in aqueous media or in

20  lyophilized form.
The immunodetection kits of the invention, may additionally contain one or
more of a variety of other cancer marker antibodies or antigens, if so desired. Such
kits could thus provide a panel of cancer markers, as may be better used in testing a

variety of patients. By way of example, such additional markers could include, other

25 tumor markers such as PSA, SeLeX, HCG, as well as p53, cyclin D1, p16, tyrosinase,
MAGE, BAGE, PAGE, MUCI18, CEA, p27, BHCG or other markers as identified and
provided by the present invention.

The container means of the kits will generally include at least one vial, test
tube, flask, bottle, or even syringe or other container means, into which the antibody

30  or antigen may be placed, and preferably, suitably aliquoted. Where a second or third
binding ligand or additional component is provided, the kit will also generally contain
a second, third or other additional container into which this ligand or component may

be placed.



15 SEQ ID NO. 86, SEQ ID NO 92, SEQID NO 94, SEQ ID NO 98, SEQ ID NO
100, SEQ ID NO 104, SEQ ID NO 110, SEQ ID NO 112, SEQ ID NO 126, SEQ
ID NO 130, or SEQIDNO 4, SEQIDNO 8, SEQID NO 10, SEQ ID NO 14,

SEQ ID NO 16, SEQIDNO 20, SEQ IDNO 26, SEQ ID NO 30, SEQ ID NO 32,
SEQ ID NO 34, SEQ ID NO 36, SEQ I D NO _40, SEQIDNO 42, SEQ ID NO 50,
20 SEQ ID NO 52, )ty @ thpresgt msemigrvic SCBQPIOSEQIHCDI mews fEQ | D NO

50, S£ | b NG iEDs R PRI B “RER et i epiibseloy s 1o

NO 114, SEQnifideivent fof EormiBEQid] BrlCEud2dntatkeds hﬁylﬂﬁludbﬂﬂpctﬁﬁ@rl D NO 128 or

a fragrrent t hereo N a suit.able co means; and c)

i mmunodet ect PIgN- ‘i“@l%@ﬁ asti®EOTARAS it W) ?’gg‘&ﬁ? S}esbr,egagrl%geéﬁam I | often be
preferreg. Wiere proteins or peptides are provided, it is generally
preferred that they be highly purified. In certain enbodinents, t he antigen
or the anti body rrKjtslﬁquiagndsingFat Mﬂahplismﬂ;i@tetd DisosternsTlze matetials andit ri x

or well of amcrotltr detectio .the kit may
take any one™8%° nésvsvﬁf%‘%@ g?‘e?t!ﬂgﬂﬁ le’vﬁélo ’f‘ﬁ&ssf% @WE-YP%B{]%‘%W@ €30 | abel s
that are ass@mhgH sﬁf% Abikial s ehéd‘i‘iﬁ%rtaQranEﬂﬂ@mea‘ﬁ@@e@@hé@ﬂgﬂtlfféﬂ HthétHEdY

I tsel f. Detectabl abel s t at are associated with or attached to a

secondary bi ¢fdhaijventiemia a biplegigpkemplmvbish Ilsalts‘élétedﬁ@élm setyget %&m@a«raye

| i gands gr 10 Q | a for the
first an? o(}fy a?“%ﬁ% I{f’g’g YO@%[H lk—lgt(rgt% g?"%‘%ﬁ%ﬁ’? \é‘?cr}rlrruno &?b |dcl)srr%)rgrl%agent S
for use in teib@odiﬂtediﬁiﬁmtkeb mtabaktslnudefat,hﬁa;twwswﬂmemeigbtheemgﬁat t hat
conprises a secondary antibody that has binding affinity for the first
anti body or antigen, along vvith a third antibody that has binding affinity
for the second a { thy

detectable 5 | abe oliJéQEg‘}s/mnote E)s\'/re&}ensjg%é}ﬂq%lr%%:gsggﬁgﬁ%%bétan?ﬁjebfegelg()f

conj ugat es, a&pmsmbarofafpolpxﬁrdml/;ﬁotyld@hqimlrgralquwemddmd/omat and all such

| abel s ed in connecti he present _invention.

Rad of abel s, FHGERERsgmerec cuprsied GbHmel b {SRaCe el & 208! cPlkbe s
and enzymne t’ﬁlﬁfs fRAAR R Rkigded sy &Ttécﬂgarféeﬁ%%%qdﬁ{tﬂﬁﬁ %rthé&vé&ﬁ%.com act
with an appropriate substrate are suitable exanpl es. e kits may contain

anti body- | abléﬂefem@hiy,ugakléswell @dmnscnnfsuitwe canjingravegor moemuciere acke f or m of

Iklnt ermedi at es obeosror pnmerg mean or éetec%mg AudiEich squere ore )i(ltts rf’or user of the

e

diagnosing cancer will comprise, a) oligonucleotide probes comprising a sequence
20 comprised within one of SEQ ID NO: 131, SEQ ID NO: 134, SEQ ID NO: 138, SEQ
ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 144, SEQ ID NO:
146, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 156, SEQ
ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO:
167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ
25 IDNO: 181, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO:
196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 208, SEQ ID NO: 209, SEQ
ID NO: 213, SEQ ID NO: 217, SEQ ID NO: 233, SEQ ID NO: 237, SEQ ID NO:
239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ
ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 256, SEQ ID NO:
30 257,SEQ ID NO: 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 275, SEQ
ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO:
294, SEQ ID NO: 296, SEQ ID NO: 300, SEQ ID NO: 301, SEQ ID NO: 302, SEQ
ID NO: 303, SEQ ID NO: 304, SEQ ID NO: 305, SEQ ID NO: 306, SEQ ID NO:
307, SEQ ID NO: 308, SEQ ID NO: 309, SEQ ID NO: 310, SEQ ID NO: 311, SEQ



The kits may further conprise a suitably aliquoted conposition of an
antigen 15 whether | abeled or unl abeled, as may be used to prepare a
standard curve for a detection assay. The kits of the invention,

regardl ess of type, will generally coi?prise one or nore containers into

whi ch the biological agents are placed and referably, suitable
al i quot ed. THENELRD 8D MOt H8, RERIDRNY: %14&5@&(%5@%&1@@(2@%%%5

media or in w I n@@ ci ' {

i nventi on, rr%gé)g? |§nba?ﬁ; %%F%Npgr%g’ or %@ %ffg(’)gE@aI?)ngt@yB%@%(%%er
cancer mar kelD Bl 320,B 3 D N@RA22g8RQ,IDi NOs823] S&FQ BEXINOS3eH, orkicompbemdnt t hus
provi de a panel of 8 ncer markers, as %*a be better used jn testing a

vari ety of p’é‘F’l’eégt@. VTCRBEN S FIBFIETIPE ugfﬁréhe"ggﬁF‘f}%%{}‘ta (RBEYICE oyl d

i ncl ude, sot hgk, 25 tunor markers such as PSA, SelLex, HCG as well as p53,
cyclin D1, pl6, tyrosinase, MAGE, BAGE, PAGE, MJC18, CEA, p27, (3HCG or

ot her markers as Indertainfandsdaments, gudvasde &ith fortuse ipNetlesrh biattrexy thieaneanfhe
contai ner nmeans of .the kits will generally include at .| t .o vi.al, test
Cube. 1T ask. (pgeerine B ug8n Sy piig o s st abh raf e Tr Rt LIS 2ani oh

t he anti bodynuckic 8¢id proveggaIfmay be placed, and preferably, suitably

al i quoted. Where a second or third binding |[igand or additional conponent

i s provided, the Rieferigdkits aredbosgsnisalie for useint BER. [mPERIotsdtwo primers oill ot her
addi tional c Lh .08 0 ' hj ' or ne Y. b | aced. 51
The. ki t 2001 PRSPIEEe ROV A et Yol rcF BEme e PRIl Bitee B ane 1 or
cont ai ni ng t dietiswd kg of tiRrdengeturrespehdaipytoQl pitypepideipivteit osth@iidieg 8 i n cl ose
confinenment for commercial sale. Such containers nmay include injection or
bl ow nol ded $82A ¢quCREsAN| 08 @tEANFREHDIRAE seruehee Gprsssedifferenkallyria afatggllned. 5
Kits for Di i ' | : Lal s and
reagents roqut adrsty e bR s Yo o o o MR L

pol ypept i de/ Prefdresdipairs ofprirhers figr anydlifging Inusleplreitsaraseidonsd ta atplifistienbr ane
i oh 1 851 STAbEY HSHIR ST oA S AR BeRSB TR St FE T
physi ol ogi cajmsi Rikleft &RRMInkiuAh Slati NGtheAseARMETaROLL G, di sorder

associ at ed er?% 1?{?1% et abol i 5m of ata, 01rlrsfay g@eas%i(nbl’ed&’t ogcg’t her in a kit.

Mol ecul ar  Bi ddoayyudkéatides debusters tofpravidsthamecaieariy genstion mixtetedor t he | evel s
of

amplification.
In each case, the kits will preferably comprise distinct containers for each
20 individual reagent and enzyme, as well as for each probe or primer pair. Each
biological agent will generally be suitable aliquoted in their respective containers.

The container means of the kits will generally include at least one vial or test
tube. Flasks, bottles and other container means into which the reagents are placed and
aliquoted are also possible. The individual containers of the kit will preferably be

25 maintained in close confinement for commercial sale. Suitable larger containers may
include injection or blow-molded plastic containers into which the desired vials are

retained. Instructions may be provided with the kit.

Immunodetection Kits. In further embodiments, the invention provides
30  immunological kits for use in detecting the levels of expression of a
polypeptide/protein comprising a signal sequence and/or a transmembrane sequence
expressed differentially in a fat cell that has a fat metabolic defect or other abnormal
condition versus a normal fat cell in biological samples. Such kits will generally

comprise one or more antibodies that have immunospecificity for the



expression of a polypeptide/protein conprising a signal sequence and/or a
15 transnenbrane sequence expressed differentially in a cancer cell versus
a normal cell. Thus, the kits are designed to detect cancer nmarkers
identified by the invention. Preferaly, the kits will conprise, in

sui tabl e container, one or nore nucleic acid probes or prinmers and neans
for detecti rig)lmmtléw;;ro@mn dsmprmeg efignel sequanse fryd/or alirarpmesibignesaaessce wi | |

conpri se, oI| onucl obgs co LS u 2 ri sed
comr S il RSS! bt ALSRRR FRIR SRR | T
139, SEQ I D NO 1PHe klﬁgéaefdn N@npiléé’&, a$5@HaBnN@ht16£l‘}/, acSEfb1Ociier; t)4en SEQ

ID NO 148, SEQ ID NO ~149, 'SEQ ID NO 151, SEQ ID NO. 156, SEQ. 1D NO
158, SEQ | D ayabodsdirecsrggamshan anfigen elSE’éﬁfib‘/&éS HBNO: 482 SER ﬂbgoillé?; SEQ

181, SEQ1 b R RA SR RAYCL 84 SEIT B R 1RGP Pos. s

] E)BNOSEéglsD SEQ150 7&1&28{%81'0): ISEGLQIDGO20G5, SERQDWONCSL R ISHO: 16§9mSEQ
D No 241, SEQIPDIRASS S50 1SEPr BB Religs: Hiaad M5tk 185 ho

249, SEQ ID NG 1?@%@@1”@8?@% NEQ 76D B IDAR6: 18EQEPINRO: 398257 SEQ
ID NO 265, SEQ ID NG 267 NO_ 269, SEQ ID NO 275, SEQ | D

277, SEQ | D ¥R IR7N0: HOQSEQ INCNOZ%Z SSEQD NONGO7 285Q IBEND1 IIMBEQ 1294, SEQ
303, Setd 1 b NB 2o BNy 208 SgI g s RA NG S IES: 2487, e
I D NO_ 308, SHEQubRd238388Q BE @W@E@@N(ﬁ@@'@@@) NG3:124458R09D 1D NO
312, SEQ ID NO 313, SEQ ID NO 314, SEQ ID NO_ 315, SEQ ID NO ~ 316, SEQ

ID NG 317, NB@R46SHQ IBNG: 24BSEQIRNO: SE@@)T@OA@Z 36) IIENQ: 266 NO

021, S50 10,98 A, MG ko, e g ek g, SATRLOTEL

cont ai ner 5 NBapw), SIEIQHEN(EIZ%GSm(mDth,S SBQNDASOt BSOgIStEQ fHNOISE6] N
Nor t hern bIottigB the means for detecti n%,the nucleic acids may be a

| abel , $¥ich QDN B BER I NG 293 SEQIREQ: 39% orm&n@g@na&aﬁnﬁﬂobe
tsell.  PrelfElse l&aglﬁtaﬁgﬁecyokghg 176 bt 8R4 o) B i ddBiebish reb e FLABS! 8. 1 VIO

priners wll prefera provid ve sequences trom and t hat
hybri di ze t care sqadtly ptdpgredding twill often bgpefisradf Where pesteias oopeptidgoardi ng to a
pol ypepti de/;ﬁ%\%t ecli r}t 1%%n}1)eral?y ;r)]rgeferred that they be highly purified.
In certain embodiments, the antigen or the antibody may be bound to a solid
20  support, such as a column matrix or well of a microtitre plate. The immunodetection
reagents of the kit may take any one of a variety of forms, including those detectable
labels that are associated with, or linked to, the given antibody or antigen itself.
Detectable labels that are associated with or attached to a secondary binding ligand
are also contemplated. Exemplary secondary ligands are those secondary antibodies
25  that have binding affinity for the first antibody or antigen.
Further suitable immunodetection reagents for use in the present kits include
the two-component reagent that comprises a secondary antibody that has binding
affinity for the first antibody or antigen, along with a third antibody that has binding
affinity for the second antibody, wherein the third antibody is linked to a detectable
30  label.
As noted above in the discussion of antibody conjugates, a number of

exemplary labels are known in the art and all such labels may be employed in

connection with the present invention. Radiolabels, nuclear magnetic spin-resonance



si gnal sequence and/or a transnmenbrane sequence expressed differentially in
a fat cell wth a abnormal physiol ogy or netabolismversus a normal cell
to be identified. Preferred pairs of priners for anplifying nucleic acids
are selected to anplify the 15 sequen®es specified herein. Al so included in
PCR kits may be enzynes suitable for anplifying nucleic acids, including
various pol yisetopesefupricentiahels andenzymedagsappatie ebgenseaingaolied piodugto
provi de the nece r i T i fi pon. In each case,
the kits wi IlFbO%rce?l%F% P@%ﬂ%ﬁ?@éé jts F‘tfﬁ%%e %@ﬁpf&igﬁ‘é’?@*‘or each 20

i ndi vi dual reagenThekic reay yuntain astibiuelyHalsed cogjugaecithpr mbfallprogugated pair.
Each biol ogical. agent wi]l generally be suitable aliquoted in their
respective cf?ﬁ‘flainﬁg? formmefdntegpediatet OF AvseRaraly mplgHektorhs capyugatgd Ry thy | v
include at |eastr@Pgivial or test tube. Flasks, bottles and other

contai ner neans I1nto which the reagents are placed and aliquoted are also
possi bl e. The i ndTh kitsahay funtheri cvangrisefa stitteblik atiquitéd cquipefsioallf yn betigtn

i ntai ned i fi t f i al | e. itable_l
Conta ner s nRYSRFIIGLT FRERTofs Y B BT PiFearect Sibtd GBI B Rers | nt o

whi ch the degdi®@dn\¥bals are retained. Instructions may be provided with
the kit. Immunodetection Kits. In further enbodi nents, the invention
provi des 30 i nmubles lotsi afdhe ravensiongregarsidess af Bpe.cvill gegenaly compasesonsfor
expression of a L. vhept i rof.ein c risin sj anal segyenc nd/ or a
trans rrelrlwgr an8o5e ﬁ%ﬁ%‘% %X%E{ég%‘ge laﬁg{ﬁg{r@éﬁg{l ?saqr‘?gﬁf%d agf&f %rtg%%f y Stuﬁﬁlfalehas a
fat met abol i gliquefedC The compodhtsodMie kitd mag bePadkagell sithesSinSaqied\Bmid@lia biein cel |
i n biological sanples. Such kits will generally conprise one or nore

anti bodi es tiyaphiHggAeforanunospecificity for the 53 pol ypepti de/ protein
conprising a sig P : r t is
expressed by a fa e l w&%ﬁt%q%%g%eﬁirggz@g?eépﬁﬁﬁ§§?gpig’gfséa tondi tion.
The kit geneflak| yottigropev&esringg onothbedameaindttmeaas, ligtoaddeptheangbaBrdri er; b)
an antibody directed agai nst .an antj gen coded hy SEQ I D NO, 132, SEQ ID
NO 13510 5 ayfigen mayde plased aagprqfesa .S%Eﬁgg’ %ﬂ@ﬁeg N\Gerq 3 secongey f?ﬁgdm 147,
SEQ 1D NO. - 16504in @b RNk confiBnbR (Mo, (@R oG eehhny SERD NO
163, SEQ ID NO ~165, SEQ ID NO 166, SEQ ID NO 168, SEQ D'NG 170, SEQ
ID NO 172,a8End,BhiNDor dtier,adgiEQnalRon@inet 18 Wi thid gand 08ymBHEENT aNO.

188, SEQ I r 190, SEQ ID NO 192, SEQ ID NGO 197, SEQ ID NGO 199, SEQ
ID 10 NO. 20%°P I D NO 210, SEQ ID NGO 214, SEQ ID NGO 218, SEQ ID NG
234, The kits of the present invention will also typically include a means for

20  containing the antibody, antigen, and any other reagent containers in close
confinement for commercial sale. Such containers may include injection or

blow-molded plastic containers into which the desired vials are retained.

M. Examples
25 The following examples are included to demonstrate preferred embodiments
of the invention. It should be appreciated by those of skill in the art that the
techniques disclosed in the examples which follow represent techniques discovered by
the inventor to function well in the practice of the invention, and thus can be
considered to constitute preferred modes for its practice. However, those of skill in
30  the art should, in light of the present disclosure, appreciate that many changes can be
made in the specific embodiments which are disclosed and still obtain a like or similar

result without departing from the spirit and scope of the invention.

EXAMPLE 1



SEQ ID NO 238, SEQ ID NO 240, SEQ ID NO 242, SEQID NGO 244, SEQ ID NO
246, SEQ ID NO 248, SEQ ID NO 250, SEQ ID NO 252, SEQ ID NO 254, SEQ
ID NO 256, SEQ ID NO 258, SEQ ID NO 266, SEQ ID NGO 268, SEQID NO

270, SEQ ID NO 276, SEQ ID NO 278, BEQ ID NGO 280, SEQ ID NO 286, 15 SEQ
ID NO 288, SEQ ID NO 295, SEQ ID NGO 297, or an antigenic fragnment

t hereof , in Gonstruetan of Yestarai ner means; and c¢) an i munodet ection reagent .

MAD di | i 11 often .
pept 1 des-are-pr SIRERTE A8 Mhbufi Rl EPaBELLAE i pICAST MR

purified. | nis¢kustraied i€ FIGO. T s¢ctérheasanhstgriedorsiidife plismdpYRITEROR@ bound
to a solid 20 support,_such_as a colum ix or well of a n‘icrotcuatre

: ! trl \ !
plate. The idmiteemd: sat Pigo, Cohde sikty-pine PREeqtqe delgiiop 2k the gxirenpe -6
variety of f el udi tm)[?_ ci ated
W th, ors)l i n@égﬁl P 1ocl,lmtﬁ ﬁgg égt?%grg a tll{gglg§géc)tfr%piéﬁ’ i‘%@‘%ﬁﬁ%@ds&&%@g& e | abels
t hat are assmtdsait €t aminb-termisdl ttizat begintaotha seettmgudathyonmenahidngniprigatid  ar e
al so cont enpl at ed. enpl ar econdary |igands arge those secandar
ANt bod es THGVE NS0T SR ik FEES Pl B PR DRC sHtHeRoag ree
antigen. Furihhgs pwrfaal @O%M@ﬁﬁie%%diﬁ’%‘sif&@&%&&dfiﬁrpldéé ®f this §918asRr €Sent
kits include the two-conponent reagent that conprises a secondary anti body

that has bi ndtletpn. affinity for the first antibody or antigen, along with a
third a?@i body that has binding affinity for the second anti body, wherein
the thi antibody is linked to a detectable 30 |label. As noted above in
t he di scussi on of antibody conjugat egxapPuper of exenplary |abels are
known in the art and all such | abels nay be enployed in connection with
the present Fndidate YuclemaANidY abel s, nucl ear magnetic spin-resonance 54

| sotopes, {1 uor esgelaok e BN ANEUTRS LARRCERGAL e Rl IREnPLbDYr 2

col ored product ‘upon conta an-appropriate substrate are sultable

exanpl es. Thiatekést, anddirectivnaly oloaed uppodymlofh@harkarthatgahfess @irtikglron n ful |y

conj ugat ed f?rrn in the formof internedi ates, or gs separate noieties to
95

be conj kyat et¥lesyve mediapnisigrtheprepence of § manHpaliansigahseapEliceher conpri se a
sui tably ali quot ed \cOEPQSE bR aiis@bel 98 PxaPRINGovk 8RELEd Viththd abel ed,
as nmay be used to prepare g st and%f%scur ve fﬁé?Mg etogc'?lifl)(gﬁ asselly. The kits
of the i nventDNA, fragegatsdhasacadedtbpieknomin decpéadegraicing and mpnissetede or

proteins. On selection for the ampicillin resistance marker colony formation was

observed only when the cDNA fragments encoded a protein comprising a signal

20 sequence and/or a transmembrane domain.

EXAMPLE 3
Secreted/Transmembrane Proteins from Breast Cancer
mRNA derived from mouse mammary tissue was prepared as the candidate
25 nucleic acid and tested. One microgram of mRNA was sufficient to yield >40,000
putative signal-sequence containing cDNA clones. Ten clones were sequenced and
all comprised signal sequences. Nine of these was identified as secreted proteins and
one was identified to be a transmembrane proteins normally present in mammary
tissue. The transmembrane protein identified, GlyCAM], is a marker of breast
30 differentiation (Dowbenko ef al., 1993). This method was also performed with PCR
amplified cDNA from small tissue samples, comparable in size to biopsy specimens,
and again positive clones were identified.
Breast cancer cell lines and breast cabcer cells were also analyzed for

identification of proteins comprising signal sequences and/or transmembrane



10 nore containers into which the biological agents are placed and,
preferably, suitable aliquoted. The conponents of the kits may be packaged
either in agueous nedia or in |Iyophilized form The container of the kits
will generally include at |east one v6al, test tube, flask, bottle or
even syringe or other contalner means, i nto which the antlbody or

anti gen nay fsaugicatanl sexprdl Picb peqteins pavesheen adsiifigd (sge SEQJD MRt k130 g‘é’cond
third b t |1
glrso L;renergptﬂ%/@%gé gﬁl&r}gg%d@ﬂ%y Sg{f'%"nc%gor ﬁ%rg%gﬁtlonaf cgr\?allmr?erw: nt o

whi ch this |238EQ I NO2POSEQUDMNG: 3hSEY HxBd: 4Th$ERIIDINOS 47, SEQIENENt

t [ ] | t | ud 0 t
ant 1 body. - arth §E0 TN 2y e abNo et sk BE Nt 73ereltR KoLt Setem My nen
f | ded
or conmmercig g g@jsﬁm@!%gh@gtr@'mr 1%115%1@9 $BQ %twémprSEg)hywm e

pl astic contai’'n Into t he vials are retal ned Exanpl es
25 The fol | o9, SEQHANQ: 463,5EQ MHNOdES, SBQdErﬂﬁ@slt]atSEQaHbN@* neg, SEdadi nent s

of the inve 0 t shqul d .be_ appreci ated, by those. of skill in the art
Chat the ¢ aShnrae Tip S Suay Ricaae B brauerits c A5 powPPbS D
techni ques dérﬁﬁ@‘é&'ﬂ%@q&h‘ﬁcestmmmiw SEQ) IfDJN@t barSK@ b N@ imwmt i ce of
the invention, and thus can be consi dered to constitute ef erred nodes

for its pracNOcéS SEQVBQ@?O 440 8EQ 15X NOk #8,| SEQ IRNQ:H, 8ER w@r d2, SEQ P ght of

Specht 10 o SGF TS FnRPler SERDNGE 1g SR g AP s BRP Sor R0 i £F,
result w t hoNO: dBEEQ IDNG:rRASEQEDSNOE b8, SEQI IS dupel 00f SEQMDI NOE N4, SEQ

EXAMPLE 1 55 Construction of Vector One of the vectors of the invention is
a plasnid bad:iO;de.otEQ HadKET 12hPBR IDNO; 136,90d 8EQID NOF{3). 1. This vector

A st xtyoni ne. nucl Sufighlf, fetEntbrbtikimgele dnaly B OGHTD of PR E8fes ©2)-
anpi cil I'in- rﬁ@n%&f‘maﬁmﬁelms@@mrlaﬁ &dm sihiich sampleesfioads caee23 ami no
acids a the

erm nal that the star met hi oni ne and
conpri s&t het® ﬁaifﬁvgquwﬁaﬂa@% of F@{A EXFagHPR ﬁﬁ!gﬂf‘ﬁaﬂﬁ IHEUOSr oduct to
the extracel ik Abvapes hlgmﬁrt;@gommt%tm mihidReP R RaMhidIRWE IR BY Site

was cloned in place of thr's 69-base deletion.
isolated from greater than 1000 colonies per day. Similar experiments are
contemplated for other cancers as well.
Differential expression of the secreted and/or cell-surface markers is
20 cancerous cells versus normal tissue is an important consideration for the
identification of cancer-markers. Hence, the signal sequence-containing clones from
mouse tissue were analyzed for amenability to microarray analysis. For this analysis,
DNA was obtained from the 96-well miniprep protocol and the plasmid insert was
amplified in a high-throughput 96-well format PCR™. Following this DNA was
25 spotted onto a microarray chip and the array was hybridized with two different
probes. Differential expression of genes has been demonstrated. In one example, a
probe from normal breast tissue (sample 1) produces a green color, while a probe
from breast cancer tissue (sample 2) emits a red color. Hence, a clone that is
expressed only in normal tissue emits a green signal while a clone expressed in the
30  cancerous tissue emits a red signal. A yellow signal is generated if a clone is
approximately equally expressed in both the normal and breast cancer samples.
It is also contemplated that the arrays will be hybridized with combinations of

c¢DNA generated from various breast cancer cell lines, human breast cancers, and



10 EXAMPLE 2 Candidate Nucleic Acids A random primed cDNA library is
generated fromthe tissue or cell type of interest, and directionally

cl oned upstream of a nmarker that confers survival on 15 sel ective nedia
only in the presence of a mammali an silgnal sequence. A vector was generated
as described in Exanple 1 above and tested with the cDNA fragnents that
encoded bot hnmahbreas disatedy dgtegniieydhighinolesles argrconsstenthy preegnhat eleygted

selection fo Lciil | L v f ] was
observed oni o dibfesRle s B bEALTRACGE THE K21 e LaMin @IAMELMET . (i gnal
20 sequence diaghiasstic ambodinensrifitianiavedioni MdditlEKANMPLIDNRA from different stages

Secr et ed/ Trangmenbr ane Pr ot ei na fro reast Cancer .derived from nouse
manmary tiss rﬁﬁécﬂ‘r"%‘ﬁﬂg@ A {HBrORG M TIGE ATy B YR, ?réPédeé’é‘ifﬁma}?ﬂmF%st ed.
One micrggr aghde &ﬁ%@si&‘@ﬁavéldfcgh@aﬁ:%itﬁ Bar}iblﬁ!ndsltfﬁag 0P BRkastRuUh & Eféo%ée sion.

si gnal -sequence cohtaining cDNA clones. Ten clones were sequ and all
conpri sed si fhialwil bgqussfokia.dekiloping thet pregmostie/diaguesticichibedinastsefthet ed

proteins and. one jdentified.to be a transmenbrane proteins normally
present in rfé‘?fﬁ&ﬂ?m%} @G@Qneﬁ'ﬁ‘é‘ytbfeéﬁ%% ane protein identified, GLyCAML,

is a marker of br g@stodBmpiatddanfihisaddhaiqué %g%@gNﬁ%I@}ed% isolatdfgal Thi s
Cc

met hod was al so perforned with PCR anplifie fromsmall Tissue
sanpl es, confsareiseeonRiLng profanyirerpapy sipwieiorreels type o ganggatyive poeiher ve cl ones

id i fi.ed. . N | | I
ver e 990 Sl R She ARRIp 0 by bRSRLBI: AR PRSI SRR 2,3 50

t ransnenbr ang:ikdor the MIRNIRS raaschss EViel, Bteastwahicddd Hffet ASighiianiyRedentagent i f i ed
(see SEQ ID NOs: 1-130 for the correspondi n%:] nucl eic acid sequences). O
these, SEQ | O1R) of the fomalemopnjation. 28cconghreast sgncenfrequepily stakesat agpunsEQ | D

No 75 SEQ 195 R el SRk of g e hantBRita W1 s
| D NO 93, SHard,EhddOarcthb, geBEi@lly Dsdfidl blo&Oscr&shipg tEsthr b1 €3t catk€p. MheNO 109,
111, S QID NO 129 are evi qusl

unchar adSer | BESTLERERR Slen RBSenEd MERHIHEPTOR lon kel Hea Bices
SEQ ID NO  1fe s&flled thtdhe Hbod sl MareR S p@&@e& fAese marker proteins to
develop diagnostic/prognostic assays to diagnose breast cancers.
To verify that the candidate differentially expressed clones are expressed in
human breast cancers, RT-PCR, Northern Blotting and in situ hybridization analysis
20  will be performed on sections of human breast cancers. Other tissues will also be
analyzed for expression in order to determine specificity. It is also contemplated that
antibodies will be generated against the proteins to provide a second level of
screening to ensure that the proteins encoded by the differentially expressed clones
are present within human breast cancers. Immunohistochemistry is another technique
25 used by pathologists to evaluate human specimens and immunohistochemical

methods are well known in the art.

EXAMPLE 4
Identification of Other Signal/Transmembrane Proteins
30 This example concerns the development of methods for identifying secreted
and cell-surface proteins expressed in breast cancers and other cancers. It is
contemplated that random primed cDNA will be generated from breast cancer cell
lines (such as MCF-7, SK-BR3, etc.) and from human breast cancer specimens as

well.



NO 38, SEQ ID NO 44, SEQID NO 48, SEQID NO 54, SEQID NO 72, SEQID
10 NO 74, SEQID NGO 76, SEQID NO 78, SEQID NO 84, SEQID NGO 86, SEQ
ID NO 92, SEQID NGO 94, SEQID NO 98, SEQ ID NO 100, SEQ ID NO 104,
SEQ ID NGO 110, SEQ ID NGO 112, SEQ3ID NO 126, and SEQ I D NO 130.
Additional ly, the inventors contenplate anal yzing thousands of positive

cl ones from bot ICHl baestand amen spesimensj agelshaye axperimentak adyantagasnildgre sanpl es

of breast cancer 15 cell i i . { 8 _meth -g)gffr action.
Therefore, tHE aiVﬁQ%tP{toglP ges‘iSthc-aggéeég é@gﬁ%sgae?l%ﬂ% %g%-g?lﬁr%lﬁg {a%‘%{ q‘@gﬁt\}\el
nini - prep f ogtareihg fagdriahbdrovesotbhided. dnbddition pidertéfttafio® o1 grosiisehattanan 1000

colonies per day. Simlar experinents are conterrgl,at ed for other cancers
as wel | . Di fP@reed inbreashranss GH liges pioxidsse wellesgtahhishedmeds] systsi flace

markers S ZRARIARE OURERIARINLERS cHRRERL. HoVE:, URrllchifRR: ant

consi deration Ication of cancer-markers. Hence, the signal
sequence- condifferenogy beboseasuftnetceiwamsightee skmensiarad caratsygeshnfiably anmenabi ity
to mcroarray anal ysi.s. For_this an si.s, DNA was. obtajned fromthe

96- vel | *m i BraBgBicar Catcrel ad Bk R BT Ao o SRR T

hi gh- t hr oughpito 3 t¥ehdluderBRt cREETNbpdiQ! dsaWolie btk &rdtbifanB&i%sarapot t ed

onto a mcroarray chip and the array was hybridized with two different
probes. Diffreokntlenl expression of genes has been denonstrated. In one

exanple,.a probe { normal breast tissue (sam Ier’%g r.oduces green
ol or, Wi e prostR g endaBl Fon bR eFut GOTRUE Ao Pty oG
col or. Hencegondtr&dtOHEtht Rdientidn inf¢iéras s€lect Fon Sighal sépiendd andicgsue enits a
green signal while a clone expressed in the 30 cancerous tissue emts a red

signal . A yerinsmesbgngisequengeeatiziniag maleeales) diveo indepeagderr bxqanteraarsf c€lual | y

oxpre5Se0. L RRINATER L AP PREARL PRREE U 0 o, 21

contenpl ate the arrays w IZedwth co ons of CcDNA

gener at ed f rapprosamaetis1 QOEBRitatdaeakttcdahd céli-s@$ace motesuldsr @DNA tibrnees s, and
57 normal breast tissue to _determ ne which nolecul es are, ,cong)i stently
present lat eVdlea salagdy madp frduagn besast ancer sppdmgns abhie ROSHEVECOneThi s wi | |

be useful | ng@gﬁgq,fgjrtggnﬁpﬁdg%&g@%hh& Wi‘ig?{ibrﬁ%@&fleﬂéedtﬁ% sh&%ﬁ'}%io%r

Addi tional ly, m rent stages reast cancer w’l e used to
probe the niidewtdtcatiys andiisolatien nmiethodslenti fy nol ecul es 5 whose expression

| evel s correlate with particul ar stages of breast cancer progression. This
w Il be useful in developing the prognostic/diagnostic enbodi nents of the
invention. Al the clones may be seqEKAMPLE 5

20  Signal/Transmembrane Proteins from Adipocytes
Numerous proteins comprising a signal sequence and/or a transmembrane

sequence have also been identified from adipocytes. Adipocytes were chosen with
the intention of identifying proteins involved in fat metabolism by the methods of the
invention. Once identified these proteins are isolated and identified. Briefly this

25 involves, isolating DNA is from a large number of positive clones (~12,000), spotting
the DNA onto a microarray, and identifying differential gene expression in
biologically meaningful situations such as in fibroblasts versus adipocytes, lean mice

versus obese mice, efc.

30 Methods. Libraries obtained from wild-type mouse fat, Ob/Ob mouse fat
(i.e., leptin deficient), and from 3T3-LI cell lines were plated and induced to form
adipocytes. The fibroblastic 3T3-LI cell line can be converted into fat cells under
appropriate conditions. A high-throughput 96-well format miniprep was performed

to extract DNA from approximately 2 - 4000 clones from each of the three libraries.



It is contenplated that this technique nay be enpl oyed to isol ate signal
sequence-contai ning proteins fromany tissue or cell type or cancer-type or
ot her 10 di sease type. The present inventors have used this technique to
anal yze breast cancer cells for the ollow ng reasons. First, breast
cancers affect a significant percentage. (-10% of the femal e popul ation.
Second, br eadhe dlanweyere theguetiangedsior nRELY senteol yod ey geﬁ@@“‘t“ﬁé}f@dor e, early
detection |s {1t1fﬁ’c%1§ unt inportance in increasing survival. Third, there
are no genera y use bl ood screening tests for breast cancer. The 15
present inventi onFor aﬁhelytsﬂsfoifdﬁffemaniaEexmeﬂsfoactEe ﬂaﬁéser/erpl‘i’dlﬁ?edmlslifmdd#ndr cancer
markers that are secreted intg the blo stream and. t her provi des
i Balbatty

t hese mar ker SR9HEE 8NRL MISTOTEY e 5SEH“§6H P WersBemprobee Wit i agnose
breast cgncesss 1 TR kaLHiEY axtehﬁé uﬁlheuc%a Bk Sdsts i8] P@B&@ﬁ&m 1R4REGEAed

clones are expressed in human breast cancers, rthern Blotting
and in situ mmqymszmwdhamaﬂl poibss from the Hiffebant pmufse:)faltrmd)dolla dadict i ons of
Q her ssues will al SO be anal yzed for expression in

human breastgﬁ%{lc rli
order to det shbally,exhressed ‘f@ncsl‘?’er%eoé’ie%e cont enpl ated that anti bodi es

wi Il be generat edU@lﬁ?'tlﬂ:sE oD afddodcRichinglsQstb ANAt hei1idesBE ARPichIBN edsistince
screening to ensure that the proteins encoded by the differentially

expressed cl magsr gwemrélsféhme%b@mﬁnhfﬂﬁﬁ@ genss el ampdasmid vector

Innunohl toc | |

eval uat €ohunBRCa s ReRAREE b B R R R e s R v b o 1
the art. EXAbduéncé wds@uthted aediwdreswictiéh kieds (BteRiadnd Baatlshyeveds Rpaced i ei ns
30 This exanpl e concerns the devel opnent of methods for_identifying

secreted antigispions peEASE deppreticanles Restertd gepwih opraamdgillingides shand ot her
It t ted f
b oact _cancelTesuPAl EEGA it thart BAP BB AEREEGrMd dndiferBRRRE B0 Tr O

breast cancepeGAST ankplatedontoehpicilld TlgedebultingBsraggnebnitainein-~4p000 mens each

have experinental advantages. There ar vari ety f br east . cancer cell
lines avail aBPsEEAd Y ioeﬁmpacrl@e a\@gmrmswéee arriorgped aveng00Hets al can

be obt ai ned. gdy ﬁeﬂegwe%talhaf@hhfab&ﬁtss?mdﬁtalﬁhgtﬁhﬁﬁexﬁme #Mdfor seRfe@ssed in

breast cancer cell lines provides a we establ'i shed nodel systemin 5
whi ch f ur t heprotupeepresentet byothe aacleisacslmequanicestincludingy BEQ IDMEOe1 3, SEhher ent

di 1 er ences hetee3s 4 ool SeBth AB! B, PRSI 5B o
144, SEQ ID NO: 151, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ
20 IDNO: 162, SEQID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO:
181, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 198, SEQ ID NO: 200, SEQ
ID NO: 208, SEQ ID NO: 209, SEQ ID NO: 213, SEQ ID NO: 217, SEQ ID NO:
233, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ
ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 257, SEQ ID NO:
25  265,SEQID NO: 267, SEQ ID NO: 269, SEQ ID NO: 277, SEQ ID NO: 279, SEQ
ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 296, SEQ ID NO: 300, SEQ ID NO:
301, SEQ ID NO: 302, SEQ ID NO: 303, SEQ ID NO: 304, SEQ ID NO: 305, SEQ
ID NO: 306, SEQ ID NO: 307, SEQ ID NO: 308, SEQ ID NO: 309, SEQ ID NO:
310, SEQID NO: 311, SEQ ID NO: 312, SEQ ID NO: 313, SEQ ID NO: 314, SEQ
30 IDNO: 315, SEQID NO: 316, SEQ ID NO: 317, SEQ ID NO: 318, SEQ ID NO:
319, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID NO: 322, SEQ ID NO: 323, SEQ
ID NO: 324, and the amino acid sequences, SEQ ID NO: 135, SEQ ID NO: 140, SEQ
ID NO: 142, SEQ ID NO: 145, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO:
161, SEQ ID NO: 163, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ




invol ving additional cell-cell and cell-environment interactions.
Therefore, it is inportant to include breast cancer biopsies as a source
of secreted and cell-surface nolecules. 10 cDNA |ibraries generated from
both sources will be ligated into thesovector constructs of the invention
in order to select for signal sequence and/or transnmenbrane sequence

cont ai ni ng ni) NEuI182, S iNAelFfSndERUIDIN@a 190, SEALEY NEX (109, SEQED
lib i h : f i i
oot oxi rat o130k SEROE NP SF0. R B ARF 145860 1B yOLE A SERMIANGE 234, SEQ 1y

| i braries 15IWNIJ: 2ke, SEQIDaNOy244n8BEQIIDINOUDEG) SEQEHS NO: 248 SEGRNO®eNns. The
positive clones _identifi ed&b‘%/che net hods qf t&e i nvention w || {gen be

sequenced antP®SERE NOp 28¢ I N2 RERILBAINGR2P S, S50 B A&S:

EXAVPLE § 2 Ricnah/ Si@ 5 MyDIANSEG8He0NS7d, K8 Aslhep24b e NS
proteins conprising a signal sequence and/or 'a transnenbrane” sequence have
al so been i dz8€, SEQeD NOo2B83HEEQ &Y N . 29Ad Omecidness wareenbehoftha resistin - t he
intention of .identifying proteins involved in fat netabolism by the nethods
of the inve ‘@n. Once identified these proteins are isolated and
identified. Briefly this 25 involves, isolating DNA is froma | arge nunber
of positive clones (12,000), spottin the DNA onto a m croarray, and
identifying differential gene expresEX#dPRE 6bi ol ogi cal | y meani ngf ul
situatiops sych.as in fibrobl.ast sy i.pocytes, lean mce versus
obese mgge, fg?‘éf{lo%e%%kgﬁl ?°I?§‘6§‘a’?/§%'§05§%€i§?‘§ed fromw | d-type nouse fat,
b/ Qb nouse fat  AhotBer erhiirent@€heCheditibn i9ihd devalopmdmof Hiaghbdticltéshes wer e
pl ated and induced to form adipocytes. The fibroblastic 3T3-LI cell line
can be convettilizing the prateins exnprsingd signal speienps g/ aBmsMembrae spquence

hi gh-t hr oughput.. 1.0 nact DNA from
appr oxi mat e Ih@ %tlt?e%;l%hg 8{ C%E\oeragto{ gﬂg %@%@ﬁn'ﬁ?ﬁ‘ﬁz ggdﬁcﬂéjgggﬁoﬁ%'rg\éﬁ%g .%959 The
cl ones were émgmededoéimminborbentadshy (EIASAD tasts anddhd ke gihiee dbvslopedtoy and

identification, For analysis of differentjal expression the clones were PCR
anpl i fiéd andelep 5ngugwﬁtp@tlantﬁ%¢%%%fy. hqfh%r gy O thed selpsh é@nﬁﬁs‘f%&@ Ben

probed with ial E%%a%es?fgg’i %Jéng?ﬁ |bilj(§)d%fé€:ﬁin§rt@st.t Rﬁfliﬂ‘ﬁ’éﬂﬂi&c‘& mpiebr obl ast s

and with probes fromthe indu adi pocytes, as we as Wt robes from
t he di f f er engenemillyalifcassesrticieixsmpll df diagnostic/prognostic tests with respect to breast

cancer, the methods of the example are also applicable to development of
diagnostic/prognostic tests for other cancers, other diseases, physiological conditions,
20  and/or metabolic states of a patient as well.

Antibodies that may be used to detect, diagnose, prognose breast cancer
include those generated to the novel cancer signal sequence and/or transmembrane
proteins identified by the screening methods of the present invention and in non-
limiting examples, these include antibodies directed against an antigen encoded by

25  SEQID NO: 18, SEQ ID NO: 24, SEQ ID NO: 28, SEQ ID NO: 38, SEQ ID NO: 44,
SEQ ID NO: 48, SEQ ID NO: 54, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76,
SEQ ID NO: 78, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 92, SEQ ID NO: 94,
SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 104, SEQ ID NO: 110, SEQ ID NO:
112, SEQ ID NO: 126, SEQ ID NO: 130 or SEQ ID NO: 4, SEQ ID NO: 8, SEQ ID

30 NO: 10, SEQID NO: 14, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 40, SEQ ID
NO: 42, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID
NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID
NO: 70, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 88, SEQ ID NO: 96, SEQ ID



differentially expressed clones were sequenced. Using the E. coli based
screening systemthat utilizes the anpicillin resistance narker gene
several fat netabolismrelated genes. Briefly, a plasm d vector 10 (peCAST)
was generated in which the anpicillirmresi stance gene's endogenous signal
sequence was nutated and two restriction sites (EcoRl and BanH ) were

repl aced i n NPail @2, SEQ BANQ;d tASEQ RN ok 10 SEREP NQ: 1 20:iSHQ By Hit:H2én
anpicillin pg BN .1ﬁi5r%0ﬁ%%%%}rth&%[ﬁdom prinmed |ibrary fromnouse fat was
and p

generated an 'oned iInto p | ated onto anpicillin. The resulting
| i brary cont ai nedAndiihdd3Qhdk ngyds dsied esddidratdisgnove, pesknose metabalid | i n.
M ni preps were r 200 uni ces were obtained with

erforned ov e .seque
about 85% CO‘WQEW%@I{“F’@H% ﬁ_glrli’ﬁ?)&ﬁ_é“eéar?gﬁﬁp 1%"3%‘%6‘3%%? geppgteditpdhenoFesent ed by
the nucl gic ﬁ%&y@%ﬂ%ﬁpgﬁﬁeﬁ&%ﬂ% BensRADrhA eiﬂs%ﬂentfﬂ%@blltﬁ% Metenind8, SEQ
ID NO 139, SEQ I'D NO 141, SEQ ID NO 143, SEQ ID NO. 144, SEQ 1D NO
151, SEQ | D NGthod56 thep@s¢rDiNentias sd iBEOntlMikiag e480pleSBECAcudeNO. 162, SEQ

ID NO 171, SEQ LD NO_.173..SFO ID NO. 175,.S D NO
187, SEQ I D ?{7@90‘5%9“%&% ‘1551%@‘9‘ i‘g’zﬁ“ %dF%bNggdz’gb,Ngéég’% ﬁg&éo& SEQ
| D NO. 209, S5SED MNN02140, SPesarh NOY@42 295 @5@:'&5'}'@812)’3130: i) HY NO.
241, SEQ ID NO 243, SEQ ID NO 245 SEO ID NO 247, SEOQ ID NO 249, SEQ

| D NO 251, BENO: bBSWSEQE3NGHS7) SEQAD ¥G715%88Q 1D NO: 105 SESBID &) | D NO.

D o 7, BRSPRIRETODY” ST SRS o r PR G: I 0
302, SEQ I D INONO3088, SHERID NOVQ9038EQ IB8M) D2SEQRUENCSERY, SHY MONGH06, SEQ

ID NO 307, SEQ ID NQ 308 SEQHI%DNQ 309, SEQIDNQ 310 SFQ|D NO
311, SEQ | D N SEQID NE 0 SHQ T3 N: 24 SEQIRAO 414, SERADNO BIRGEQ15, SEQ

520, sEg 1 b T2 BT N RGeS R0 M RERD NG a2 ko BENGD O
the anino acl4d, SEQUENNOs24GRBQ ID NO: 2485SEGHRN@ 240, SEQAD SB6R52, BB®. 142,
165 SEb| b JRNOL TS SEAYD HREs6: SR 18] B SEQIRNORRb Ed NG Agz,
SEQ ID NO 18} s RoNe %@%:'2@6%%@%0%,S NO2940, I D NO
210, SEQ ID NO' 214, SEQ ID'NG 218, SEQ ID NO 234; "SEQ ID NO’ 242, SEQ

ID NO 244, ISERO: BB&SEQHS NGRE8) SERAID ¥A8295588Q D NO: 292802 fre@@entD NO

252, SEQ ID NO_ 254, SEQID NO 258, SEQID NO 266, SEQ

20 ELISAs. As noted, it is contemplated that an immunodetection technique
such as an ELISA may be useful in conjunction with detecting the presence of a
cancer marker or a marker of any other disease state or physiological condition in a
clinical sample.

Several ELISA formats are contemplated. In one exemplary ELISA,

25 antibodies binding to the proteins identified by the invention are immobilized onto a
selected surface exhibiting protein affinity, such as a well in a polystyrene microtiter
plate. Then, a test composition (a clinical sample) that might contain the disease
marker antigen, such as a blood sample, is added to the wells. After binding and
washing to remove non-specifically bound immunocomplexes, the bound antigen may

30  be detected.

Detection is generally achieved by the addition of a second antibody specific
for the target protein, that is linked to a detectable label. This type of ELISA is a
simple "sandwich ELISA". Detection also may be achieved by the addition of a



51D NG 268, SEQID NGO 270, SEQ ID NO 278, SEQ ID NO 280, SEQ ID NO
286, SEQ ID NO 288, SEQ ID NO 297. One clone is a nmenber of the resistin
famly. EXAMPLE 6 10 Devel opnment of |munol ogi cal Di agnostic Tests Anot her
enbodi ment of the invention is the dei2el opment of diagnostic tests

utilizing the proteins conprising a signal sequence and/or a transmenbrane
sequence i diesend antipody, folewembnhgaddition pba thirdantibedy thphhas binding affimity

radi oi nmuno - = L. i A) tests
ind he |t kenale sehifbogf a4 : MR EapbETHAAE ShRA: ARRRKbICE

det er m ne whet herInampthef etdneplinyBIdS Adthelsamples coipected of cqndiaingitied dissaseli dat es

for a general Dblood-screening test. Al though this exanple generally
di scusses t WBAERRHIEENAre H'f‘%gh@‘%?‘# E‘}tﬁrﬂifg‘ﬁglgﬁlir%a"f’égg gle%icPﬂtaPtégﬁ’é@ttL? 0 breast
cancer, §he JRiRERSoPhe if\nBATRE: Bhing ki vaRBhL fPRAfE SofiSyabmANTNt of

di agnosti c/prognostic tests for other cancers, 0 i seases,

physi ol ogi caboundrmintunestsmpk3es i boundentlhwlyi is dstecteds Wiferathpatitiant as wel | .

Anti bodi es that nay be. us t Q detec i,agnose, prognose bre cagncer
"ol e 1 nosurbeey ardited b  Sefos labab MG Gie-ProeR ma b oot
transmenbr angirecly OaghS tHed@ttuinklc@thpikes Ry BE HBRBIcD AsitB aeshdhtib&E, tRaesent
invention and in non- [imting exanples, _%Ihese i nclude anti bodi es "directed
agai nst an aasibehngaifaisdorshe St grdpadp, with thegsecaE@ntibodycheipg linigddo D NO:
28, SEQ14)D E@tefi%leég ID NGO 44, SEQID NG 48, SEQ ID NO 54, SEQ ID NO
72, SEQ I'D NI : "IDNO 76, SEQID NO 78, SEQID NO 84, SEQ ID NG
86, SEQ I D NO 92An&h& ELISHGn WHich thepdtbins b pefidles &e@niidbNiZed lidbolv&EQ | D
NO 104, SE(% ID NO 110, SEQID NO = 112, ,SE%]I D NO_ 126, SEQ I D NO 130 or
SEQ I D NO. 4the gsayf antikedly sompstition i the defectian | Indkio KIS fplabeled dnfghodies NO. 16,

SEQ ID NO 2 SEQ | | NO. 34,
SEQ I D NO 3%,3 a@‘%@ ti’@l{%nﬁgl}%m"l@’d ﬁgf‘e i%?ang@ﬂf‘% aﬁ:ggerg%f‘d @%%t%‘g‘%o 52,
SEQ | D NO SfagarSEDthdir kel T8e aftloGhtl dd mddker anfigerSin@nl unkhitvn 62nplSEQheid NO 64,
SEQ ID NO 66, SEQ D NO. 68, SEQ 1D, NO, .70, SEQ |.D NQ 80, SEQ ID NO 82,
SEQ I D o a%temthmm&a e sappe tisthe htr@?edf@z‘*)oc%esdv'\gﬁewuﬂ&, SEQ I D
NO 116, SEQ,nk&%daH% witboattB @ dlI® RE pledénce oPRArk? ah{%en]igghé%anﬁ)lé 5Qgent
thereof. Antibodies that may be used to detect, diagnose, prognose

nmet abol i ¢ = reduce the amount of antibody available for binding to the well and thus reduces the

ultimate signal. This is appropriate for detecting antibodies in an unknown sample,
where the unlabeled antibodies bind to the antigen-coated wells and also reduces the
20 amount of antigen available to bind the labeled antibodies.

Irrespective of the format employed, ELISAs have certain features in
common, such as coating, incubating or binding, washing to remove non-specifically
bound species, and detecting the bound immune-complexes. These are described as
follows:

25 In coating a plate with either antigen or antibody, one will generally incubate
the wells of the plate with a solution of the antigen or antibody, either overnight or for
a specified period of hours. The wells of the plate will then be washed to remove
incompletely adsorbed material. Any remaining available surfaces of the wells are
then "coated" with a nonspecific protein that is antigenically neutral with regard to the

30 test antisera. These include bovine serum albumin (BSA), casein and solutions of
milk powder. The coating allows for blocking of nonspecific adsorption sites on the
immobilizing surface and thus reduces the background caused by nonspecific binding

of antisera onto the surface,



conditions relating to adi pocyte netabolisminclude those generated to the
novel 5 adi pocyte signal sequence and/or transnmenbrane proteins identified
by the screening nethods of the present invention and in non-limting
exanpl es these includes antibodies di3rected against an antigen encoded by
SEQ I D NO 132, SE%ID NQ 135, SEQ ID NO 140, SEQ ID NO 142, SEQ I D NO
145, SEQ I D NO 1nELISAS it isprajably more cystomary faise pspcongary iemiery 159, SEQ

176, SE0 1 b fierieg o et Briny g titdshitoRdure Py Wi bl of PitpieR 5 SE
ID NO 197, SEGodDdNG: well 9RatiBEQithR ND:-re2file nSHEEidl B NAucSBAkgBER,labd NO

214, SEQ ID NO, 218, SEQ ID NO 234, SEQ ID.NQ 238, SEQ I D NO .240, SEQ
ID NO 242, ‘S@é}lqgljomﬁlovez%ﬁiougg@areﬁahéel 5’@%&8 FiTage s gntactegpyth gi‘eNo

250, SEQ D 258 bi NO 258, SE
b Na 256, ST B s g g iR biotdl lple (SRS bR

278, SEQ | D ¢daditdas effSfEQe to BllNOImR86¢-cSEplek [riiti@en/agighodSEQrmBLdO; 295, SEQ
I D NO 297 afra nt thereof. 20 EL|I SAs. As noted, it .is cantenplated
that an' i muRGaREGT B rrEee e SRp R Tess BRI AR apentbindug R ° °
conj uncti on tibBdH ek 8cbdoRdaryBndihe e r @htiBodyGARESunEMIketh 8labsledar ker of
any other disease state or physiological condition’in a clinical sanple.

Several EL| Sartfany stthodppethirdritiedipg liggd: 1 n one exenplary ELISA, 25
anti bodigs. bi i g e ERLELAR IS L il RLoble GNERLIA, 1S

i nmmobilized onto a surface I bitl eimn such as a

wel | in a pofoynatydnemeeai’ tHadthetconditiphapreferabiehclude idiiating thieRatgdns@nd ( a
clinical sanple) that m']gh_t contain the disease nmarker antigen, such as a
bl ood sanpl eantibgdigsiwath splytipnesughas BSAapewne BrmpR giebakia (BGH5DRNA ghesphatenove

Lo SPech RN YRORATPYEIE Rk U ROUIALAT .k ek,
anti body speafifonspecffrbatkgrotad.get protein, that is linked to a detectable
200 L8 P e ol i s B o PSR A ™
addi tion of @, E?E{iS’d SitithDattficichal MW difeRFldSindhnk! MdubatidPegshee S€cond
anti body, with the third antibody being Iitnked t0 a detectable label. In
anot her exemgprely ffbmShput hto Stndph,ed tenspdttes gradéralyrmahaprigr 0f25°do sease
27°C, or may be overnight at about 4°C or so.
Following all incubation steps in an ELISA, the contacted surface is washed
20 so as to remove non-complexed material. A preferred washing procedure includes
washing with a solution such as PBS/Tween, or borate buffer. Following the
formation of specific immune-complexes between the test sample and the originally
bound material, and subsequent washing, the occurrence of even minute amounts of
immune-complexes may be determined.
25 To provide a detecting means, the second or third antibody will have an
associated label to allow detection. This can be an enzyme that will generate color
development upon incubating with an appropriate chromogenic substrate. Thus, for
example, one will desire to contact and incubate the first or second immune-complex
with a urease, glucose oxidase, alkaline phosphatase or hydrogen
30  peroxidase-conjugated antibody for a period of time and under conditions that favor

the development of further immune-complex formation (e.g., incubation for 2 h at

room temperature in a PBS-containing solution such as PBS-Tween).



mar ker antigen, are inmmobilized onto the well surface and then contacted
with the 5 anti bodies of the invention. After binding and washing to renove
non-speci fically bound i mmune-conpl exes, the bound anti body is detected.
Where the initial antibodies are linked to a detectable |abel, the

i mmune- conpl exes may be detected directly. Again, the immune-conpl exes may
be detected usi ngAfersiaewhationithihelpbelsd antihody, #d-subsrguentity MasRing iy t he
first antibo ' - ' ' i t . abl e

| abel . Anot o ibudnd TR GER e SRELAUIRFI I REGE . By ncub AR R BT

i nvol ves t héhrotgegeaic aubkirdto dychcaamper drtdi tvomoceresdigurdt ect i on. I n this ELI SA

| abel ed antibodies are added to the wells, al.l 0 bind to the disease
mar ker anti g£ N azéfﬁ’ﬁdloéteé}&ﬂ%&nﬂblaz 'é\g‘b‘font‘%%‘?lﬁi mggéi *.md%hé 2B HRCAY mar ker
antigen n an.unknown sanple is;th 15 .det et ned .b Lxing the npl e

Wi th the’ | abSieP e Boe SUryns loaﬁ’Sﬁoq?uaé’H?aﬁﬂgls%ﬁlgﬁ%%/‘ie?r‘?yﬁ e B el 1 s,
The presencedgkedBICkR; gfdratdfi) elel) ubing aSadiple 8petiaSspbaroph@izeert he anmount of
anti body available for binding to the well and thus reduces the ultinate

1 ng ] : .
signal . This is apmilkgsembodingis, seluten iphgsehomnsstipe ELIYA dalshknown sanpl e,
where the un oy i i I - and al so
reduces the 40%3%4)2%8% g!())l? R%Eﬁaﬁglﬁig%é??‘;ogﬁg%p %&ﬁ%&%ﬁ%gﬁgzgﬁﬁ%rami bodi es.
| rrespect i veamiged,i@eridictbl nesviddsodthe prbdebinviaition, ted baadnfor erdmplesa i n
comon, _such as coatin i.ncubating or bjndjng, washing to, renove, .
non-speé?fid&ﬁ?&“°$§ﬁhgr éﬁ%e%HH“H%?£WFLﬁ%a#ﬁ%n U Ay R FHAL TEID| exes.
These are de i : : i | : i it tigen
or ant | body. “Aee T Bt erictlo sl R 95 HEAE AL FoNd Bt QERRR'
sol ution of arhevasimdi Jéhe specifintyipb od yntiteidy hedetented withlab astibddyrindieatepeci f i ed

period of hours. Th |1s of the plate wl] .then be.washed to renove
P conml ot ol ozt s ds e e st it S5mp REi BR EG bl o Fhe
vells are t{pRopriaahstumMt (MudteRtentS BREkdIumintsin€isPedtfhotomettt | geni cal Iy

neutral with regard to the 30 test antisera. These include bovine serum
al bumi n1§ BSAjepending pn thernpniigping wetyf Thailgvel phandibedy trindingsan thvg bal | ows f or

bl ocki ng of naon i fi.c adsor pti sites on, the imopbilizing surface and
t hus reducesqlfaﬂgage c Srl%%ﬁ?f% éﬁ‘%@gt%§h° onoélBte%i%l%I%:all Bfersl%ﬁt'ng of antisera onto
the surface. 63- In ELISAs, it is probably nore customary to use a

secondary or tertiary detection nmeans rather than a direct procedure. Thus,
after binding of kEmmuaekistpchemistry. The antibodies against the disease marker antigens

identified by methods of the present invention may be used in conjunction with both

20 fresh-frozen and formalin-fixed, paraffin-embedded tissue blocks prepared for study
by immunohistochemistry (IHC). The method of preparing tissue blocks from these
particulate specimens has been successfully used in previous IHC studies of various
prognostic factors, e.g., in breast, and is well known to those of skill in the art (Brown
et al., 1990; Abbondanzo et al., 1990; Allred et al., 1990).

25 Permanent-sections may be prepared by a similar method involving
rehydration of the 50 mg sample in a plastic microfuge tube; pelleting; resuspending
in 10% formalin for 4 h fixation; washing/pelleting; resuspending in warm 2.5% agar;
pelleting; cooling in ice water to harden the agar; removing the tissue/agar block from
the tube; infiltrating and embedding the block in paraffin; and cutting up to 50 serial

30 permanent sections.

FACS Analyses. Fluorescent activated cell sorting, flow cytometry or flow

microfluorometry provides the means of scanning individual cells for the presence of



antibody to the well, coating with a non-reactive material to reduce
background, and washing to renove unbound material, the inmmobili zing
surface is contacted with the 5 control human cancer and/or clinical or
bi ol ogi cal sanple to be tested under &onditions effective to allow

i mmune- conpl ex (antigen/anti bo%) formation. . Detection of the
i mune- conpl ¥kdisease Megksn pRidgeng Thg peataed QwRlgygasurBeHdianghatiis sapablsof

anti body, or,a t.ndi o : i j Tela]| t ith a
Mabel od ¢ or 1 RERE R e hOphcitg G0 nRboRPbl 0N fesFRIIA |
effective to al | oRACSHuInsiquoimtsabil{tatnd pyeidearapidoaiipblef pranatativs)'andeans t hat
the conditions, preferabl anluq qiLuti t.he aq&i ens .and t.i bodi es

Wi th sol ut i oRS!BaEmEE andxsis B 1t iyiner Ivedsely rqlBaguid senestiimat o

buf f er edssal bﬂ@inéf%bfo?%%ﬂrgleﬂkﬂ%ﬁs@%ﬁ@ﬂ iRBRBY or AllfRe.t FR@Staﬁal?_‘ée%'rﬁéy be) the
reduction of nonspecific background. 15 The "suitable" condifions  al so

mean t hat t hesefulodisatdesiring to analyze nawpbeneivancermatigénsrat a gpeenitioe:, 6.,tt¢ ne
sufficient tP 1aI | ow (taffecti Yeedubinndd.sr%gs.e};rnc%baté on steps are typically from
about 1 to 2MYGWANEnTge Profic duiing Qsedse BIOZIESYOY “on the order of 25 to  27C,
or may be overnight at about 4C or so. Following all incubation steps in an
ELI SA, the contacted surface is washed 20 so as to renpve non-conpl exed
material . A pref eft v hmagingg The vsaienalheniererlateqés viva gretiodn ohingaging i on
such as{FBS/ . r W] : - {0 ion.of specific

i rrrrune-égrrpl ;Ie;s{ggﬂbsé an@ﬁgﬁgon%gegsgrt%g?égna%oﬁgﬂtggg 1P%i{lea %%/0 A}B/ound

mat eri al , ansborsinvasutmethodalsd pagnitstthe daedionrofadabeddd awi®odyyion fitagmamount s of

i mrune- conpl exes may be determ ned. 25 To proyide a detectin ns, the
second or thﬁhp{fogﬁbqtﬁm&@ﬁlmblrﬁg\}%cgwer HLibdiseass qeélg&ca{eg ‘%ﬁ!eg%géi@f ection.
This can be an,fpaysEhbalsulfeld . 9enerate col or devel opment upon incubating
with an appropriate chronogeni c substrate. Thus, for exanple, one wll
desire to cont act Thanhdgmgroetheds gemefally snvobve airtoisteringe meamiompbresubjest t h a
urease, .glucose oxi dase,. al kal i ne phos ta r.. hydrogen 30. .

per oxi tdSe: cONTRASCHTHYF BB DA G eEP DODGFS s R AR TBIEPEY ons
that favor §i, RSB (ih afhabHidehfEally BIEBEy QRN sublPAd B dnfilorE &t 9-

i ncubation for h at roomtenperature’in a PBS-containing solution such

as PBS- Tweengancggmarkern antibpeie tainstl iagainsti attheasheancetmprker amigien adpptifiechbly the
Zﬂgﬁ????gé t %etg%ash I%()tﬂfa tﬁ%ﬁ%l’é?ﬁ?\éﬁtié\ﬁﬂ?ﬂﬁ& gi%jen'ﬁ%ﬁe%ﬁhg‘ hfe btirrllcﬁnéle P tltllgtlab%{edl abel 1s
antibody to the cancerous tissue. The detectable label is preferably a spin-labeled
20  molecule or a radioactive isotope that is detectable by non-invasive methods.

An "imaging effective amount" is an amount of a detectably-labeled antibody,
or fragment thereof, that when administered is sufficient to enable later detection of
binding of the antibody or fragment to cancer tissue. The effective amount of the
antibody-marker conjugate is allowed sufficient time to come into contact with

25  reactive antigens that may be present within the tissues of the patient, and the patient
is then exposed to a detection device to identify the detectable marker.

Antibody conjugates or constructs for imaging thus have the ability to provide
an image of the tumor, for example, through magnetic resonance imaging, x-ray
imaging, computerized emission tomography and the like. Elements particularly

30 useful in Magnetic Resonance Imaging ("MRI") include the nuclear magnetic
spin-resonance isotopes 157Gd, 55Mn, 162Dy, 52Cr, and 56Fe, with gadolinium

often being preferred. Radioactive substances, such as technicium99Mm or indium111,

that may be detected using a gamma scintillation camera or detector, also may be



chronogeni ¢ substrate such as urea and bronocresol purple or
2,2'-azido-di-(3-ethyl-benzthiazoline-6-sulfonic acid [ABTS] and H202, in
the case 5 of peroxidase as the enzynme | abel. Quantitation is then achieved
by neasuring the degree of color gen@ration, e.g., using a visible spectra
spectrophotoneter. In other enbodi nents, solution -phase corrpetl tion ELISA
is al so contsedpFattied. exﬁnpla‘s Dﬁmetaﬂiasenﬂmtsmmfnwma\mmlsihivan:timmne 134, a

di sease mark t| i fi met. hod of th resent i nventl on, to
a bead, for ﬁia\;%q u1617(|3ﬂa [Sch g%de%qﬁ %‘E@ Eh i ncubat ed with
sera from human a %q?cﬁnrl tg%o ﬁﬁé&n tselectia‘ ]:gtaerzldl%ﬂﬁcli dte%) % vi;ivgc é)éltolﬁl(gn t%%]thg dto

all ow for specifi eract]ons

speci fic typealpfifeTiainuelie bslodgerst cf@(iowhdtl‘ltlaetﬂaﬂétb&l@lﬁli at The itigad ¢
conjugate. The beads are washed and sorted. This co ex is. the read on an

appropri at e maAsRRiEkq by e tagete et shart speuseh saithal dske sqdiation appldthsnet er
15 d di
ependi nglhcfép a5 BRI (}%Q%H%%lgﬂ?ect?l%m fﬁ@@l} %‘f@ 1of?JchﬁE‘B éﬁqg}’ erJzW' ng can

thus by qu I'tate y re ‘ate e am)un si gnal
present. | mmngoiy\sﬂldaﬂearpmlcgdate'ﬂnﬁsmt, bbqﬂndasceagangnsmnﬂalamﬁblmmm aar ker

antigens iden ent ventlon be used in
conj gnct i on Wfot %Oﬁg‘te&yraﬁée’ é’rF'f‘Y B etf"if? Y PARVERGRAR %amma cameras.

par af fi n- enbeddeda th fsmR 1B %&%%ﬁ&@f&& Jn%o&} ieher df%’ctly@ﬁi‘:‘iﬁ?@cﬁ% hem stry
(1HC) . The nethod of preparing tissue blocks fromthese” particu

speci nens hassifganinsunedisnf fuhttjonak group. nhmrwdmmsfunleﬁmsﬂ grhups whbicheag i | ous
prognostic f and those of skill in

the art (Bro t g Sd Eﬂeblgd Ef’éfé‘ds‘%ﬁ%iﬁﬂ%%stéf mgHa allw ?@é@la‘a&%%a et al .

1990) . 25 Pe(ﬂl@ﬁ?%ﬁémﬁﬁ‘@ﬂdp@ﬁtﬁadwy abig (plrpmﬁﬁﬁietlﬁyleae 8iaiihestrAsBtidasd | nvol vi ng
rehydration of the 50 sanple in a plastic mcrofuge tube; pelleting;

resuspendi ng(ERFANO0% formalin for 4 h fixation; washing/pelleting;
resuspending in V\Rﬁlﬁ,‘mst? @oﬁ‘%? He lalpe?%* anrtlkgﬁm%%%&% é/%t%mléf"%}d‘fr .

t he agar; renoving |ssue agar rating and

enbeddi n§ t hgccbmplishet intpdieadidsly) intBisttesially, vag thedpinal ﬁ@ld&)@lﬂheﬂlike 30 per manent
sections. FACS Anal yses. Fluorescent activated cell sorting, flow cytonetry

or flow ni chAemmigraseeelsy mayde inEadarpal reBiFReayfary ciaRARHRS PR WP 8ady Sitsel | s
for the pr eSEYefe tygarrmﬁéuona% r%%ﬁgf?clém'hkrférhag s&?fbr glg(}gbéfg& g}ﬁﬁgoﬂggxl oys

i nstrunent at1 on I's capable activati etecting t
excitation efragsindtsbiad td ﬁieeimadsedeisblm imtha daseqcandentsdue; fior diéuﬁﬁlei ¥ mm que in
Its ability 048%r Oﬁ/el aqeea gf the gubject rugcliérallrtlj\lfees"flga%lcj)%% {hteg1 teﬁ’n%neé‘ gy the imaging
20  technique. MRI, SPECT, planar scintillation imaging and other emerging imaging
techniques may all be used.

The distribution of the bound radioactive isotope and its increase or decrease
with time is monitored and recorded. By comparing the results with data obtained
from studies of clinically normal individuals, the presence and extent of the diseased

25  tissue can be determined.

The exact imaging protocol will necessarily vary depending upon factors
specific to the patient, and depending upon the body site under examination, method
of administration, type of label used and the like. The determination of specific
procedures is, however, routine to the skilled artisan. Although dosages for imaging

30 embodiments are dependent upon the age and weight of patient, a one time dose of

about 0.1 to about 20 mg, more preferably, about 1.0 to about 2.0 mg of

antibody-conjugate per patient is contemplated to be useful.



mul ti paraneter analysis on either living or fixed cells. Cells would
generally be 5 obtained by biopsy, single cell suspension in blood or
culture. FACS anal yses nay be wuseful when desiring to analyze a nunber of
cancer antigens at a given tine, e.g.¢7to follow an antigen profile during
di sease progression. In vivo |maging__The inyention also contenplates in

Vi Vo nethods of i magi ng 10 cancer E%ﬁﬁ“%%@ﬂbody conjugates. The term"in

Vi vo i magin s the detection
of a | abele %ﬁ@%%§}gd§ ggﬁh@%hgyﬂﬁg¥§%§ﬁgEﬁgr&ggggﬁéical y binds to
cancer or oth@mgﬂMEbaﬁeSagkmmslocated |n the body of an aninal or human
subj ect. The i ma net ner a vol ve adnj.nisterin n ani mal

or bubj ect | 15 anPagTIR)S SreaBr DehadipEresHing Caul i B s b

di sease/ gancgy 4B eddntibFndiNié Qﬁéféequ@ﬁcé(sreﬁgcm?ﬁg a El%ﬁﬁl%@(‘iueﬁbé‘aﬁi/or a
pharmaceutically effective carrier), such as an-anti-breast cancer narker

anti body r ai s@dmegdiastscquebeead is anarsianed fthat kh;$ mgthodyaH bedeeful i ed by t he
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preferably aeukpydtit pRstigswRizh idlefubeerefdd and callis@adei pr6teins Ot}éﬁéh&ahéltthé s
det ect abl e by non-invasive nethods. An "inmaging effective anount” 1 s an

amount of a ethed cempyises Miresteng od Al sasvaniing adacterialgiel iveith atdeasbene plasmidwhen

adm ni s gr ed rngprr“sﬂfrg‘;d (fa'ngir?itate eBkS?@t‘i’é Euélé&rﬁéeldg%rg&{t'aﬂé‘a%rké?tg@ﬁ% ng of the

ant i body or 0 cancer tIssue i've anoun t he
anti body- rrardommmamaxgataﬁommaielgmm&rdnqufsfnlgcaisegﬁal tégendeand@ie i nt o cont act
with 25 reactive antigens that resené within the tissues of the

pati ent, andr%qs@ewaf%ﬁﬁquepge ?ﬁfgﬁn@séﬁesg B) trEecaing ISR uston e t o i dentify
the detect ab%@rég%ﬁ%hhe%ﬂ%k&cg@xe C\%Hré'ﬁﬁitcﬁén ere% &%ﬁmfe th@ker ggeae' ng thus

have the abilrty to provi an i nage of exanpl t hr ough
magnetic r egndmatteethat'rﬂlgwaghdate nagleic |amxig;|egtg¢nt(nonmts®ra s&aqdermmtlsaet encodes a

tonngraigy and he like Ienents tlcularly 30 useful in Magnetic
Resonanc® | i E]eq(“e‘i\ﬁ% Oirﬁ(t,‘iaﬂﬁ'@e é‘nﬁﬁetgluﬁ%e magnetic spin-resonance

i sotopes 157Cd, SRMimadi@r e tRaGEquiRSd S%E?seq\%ﬁc@ SR uh A By le)lte%?mpe' ng
preferred. Radi oacti ve su stances, such as techni cium®9m or indium 11,

that may be Ideyb@u@d Jnsmrr@swhgmbnémmt,rth@ bactariaboelbuned fer the satesnang israp al so
use in this

08,56 gy SNl RSBl LB LB g Line 11
and 201T1. Aech@iedsarsigml @e@lnsno@emr it fusefi @ dstgreasm@dlmucsbbdﬁc E@Imp18, thé VO
d agnos&g ! sar;[tlrg)?c}tlctrgs?stance marker gene is the ampicillin-resistance gene with a mutation in
its endogenous signal sequence, for example, two restriction sites, such as EcoRI and
BamHI, may replace 69 base pairs of the region comprising the endogenous signal
sequence. This plasmid, embodied by peCAST, which is also described elsewhere in
this specification, renders the bacterial cell harboring it devoid of ampicillin
25  resistance.
Any marker gene that requires a signal sequence for its function or expression
may be used. In one such embodiment, the bacterial cell used for the screening is an
E. coli cell and the plasmid comprises an antibiotic resistance marker gene that
requires a signal sequence for its function or expression, In one specific example, the
30  antibiotic resistance marker gene is the ampicillin-resistance gene with a mutation in
its endogenous signal sequence, for example, two restriction sites, such as EcoRI and

BamH]I, may replace 69 base pairs of the region comprising the endogenous signal

sequence. This plasmid, embodied by peCAST, which is also described elsewhere in



half-1ife of a nuclide be |ong enough so that it is still detectable at the
time of 5 maxi mum uptake by the target, but short enough so that

del eterious radiati on upon the host, as well as background, is mnimzed.

I deal 'y, a radionuclide used for in vivo inmaging will lack a particulate
em ssion, but produce a |arge nunber of hotons in a_ 140-2000 keV range,
whi ch nay betheis spicifjcatien eenders thy F nesifieycad abrapicilll r adi onucl i de
may be bounq, %ga{il{é ant i body elther di rectly or |nd| rectly by 10 using an

i nternedi ary Tunctional group. Internediary functional groups which are
often used to bings padh@in@mod[méme\/Vﬁ{rezimOﬁ)dxﬁetukmszotiehadlélic(acidqﬂ«slechﬂe ant i body
are diethylenetriam nepentaacetic_acid (g and . et hy] ene

di ami net et r a8k flengdingp sychap Eéjsm‘%(dﬁ?rrﬁ"éfntp ibthe gpecififcembedimset theft i body nay

be | ocal 5or &ﬂ&%ff‘ﬂé@d«ﬁ% hEDIRRAE, uzlj;ﬁ%ﬁc hﬁ@l&@‘é&'&%&lké’ule b 818 ddGihto?d! | Y.

via the splna or t ellke Adm'ni stration al so may be I ntradernal
or intracavithaBgoREBpebdisitg poneukiaryobiodyclsictaeidumdeculexampnsesiasignalAf t er a

sufficient tinme has sed for the | abele ti bod fra nt to bind to
She b sensedeirate and/pRs Frmormtrate ddtn. S O Y o RS Gem e 0 b
h, the area jgfthd ﬂslssrﬁfdbhﬁﬁér %ﬂge'l“hh@‘ﬁfésﬁlh&ﬂin'd?"éx*n%s&&?@ftﬂé%ﬂrl&@%eﬁ’é’wﬂhe

i magi ng 20 techni que. PECT | anar scintillation inmaging and other

ener ging i wdgqmgoredeémmeqaa&ofmﬁ T, theeclog of Aheukarysticingaleicaidof t he bound
r adl OaC Ve | 3 Elﬁgg}?gnd IlllgetSﬁncr e el(e] gnceqiﬁ%/ fr nS ntlbraltle alg Crr%?ug or ed

(¢
and rec rdeam Al Aed PO St tdi es of

clinically ngnhpieillid ﬁdﬂstanwmdSallohmaaeﬁs@@xethaﬁﬂhrﬂpﬁbﬂm plafest he di seased 25
ti ssue can be determ ned. The exact inma |ng]ilprot ocol w || necessarily vary
dependi ng upon f aEhesefere, agrording to the metho %r%f ipentigngcadifatisukgrepen t he

body STt . UNRRIGEHATHANA0ard Bh0fka s AR S EEASIr chiPBplar| 20! Used

and the lik specific ures is mever,
routine to tﬁlasrmulahﬂ@wtmdntsmplcﬂlmI;bm@ror(dnsaa@eantﬁmotm plags ogodOtherrbodi ment s
are dep ndent 9‘gpon t he atient, one, tine do e of about

0.1 to Fboutmede pepcifaiiy g%lgle%rtgeﬁkg%ct B Bt 5% STgBYveS plongs et
2L oty o4y AP RS YYRISLF LRI WP
Tr ansmenbr anae Sgaqlperfofmed to isolate the DNA from the clones and the DNA so isolated is
then sequenced to identify the nucleic acid sequences comprising a transmembrane
and/or signal sequence domain. This is followed by steps to isolate or identify the
20 corresponding protein.

It is contemplated that one may use as a starting material for a candidate
eukaryotic nucleic acid, any eukaryotic cell, tissue, organ, cell line, specimen, or
biological sample, to generate a DNA library that has the candidate nucleic acid
sequences that one wishes to screen. The cells, tissues, or samples can additionally be

25 obtained from animals or cells in different physiological or metabolic or genetic
conditions. For example, one library can be from a normal healthy human cell while
another can be from a human afflicted with a disease such as a cancer, or a genetic
disorder, or a metabolic, endocrinological, or other disease. The DNA libraries may
be cDNA libraries, genomic DNA libraries, oligonucleotide libraries, etc.

30 The positive clones identified by the methods of the invention will then be
sequenced and subject to other identification and isolation methods by methods well
known in the art. In one embodiment, the method can be used to identify differential

gene expression in normal versus diseased cells or normal cells versus cells in

different metabolic conditions and involves, isolating DNA from a large number of



Thi s exanpl e descri bes nmethods of screening candi date eukaryotic nucleic 5
acids to identify nucleic acid sequences encodi ng a signal sequence and/ or
a transnenbrane sequence. It is envisioned that this nethod will be useful
in identifying novel signal sequenceand/ or a transmenbrane sequence
contai ning eukaryotic proteins which include secreted and cell-surface
proteins. Geifsitivealangs (11R000)spaias damBNiserio e mictopapy apf identidong 86t i ng a
bacterial celd,olliiefldliah ?88re Q08 BhASHL duliBichRleloiiits AeIaRdGERIR .
eukaryotic cl'er ¢ aci egnent ‘and a marker gene” conprising a mutation in
a region congriespoiding mogimlarsBolaedead aduitifieda transnenbrane sequence of
the marker gene; and b) screening for function or expression of the marker
gene; where function or expression of the marker gene indicates that the
candi datg nucleic acid segment conprggegprgeauence that encodes a 15

si gnal sequence and/or a transnenbrane sequence. Any marker gene that

requi res a sDeveddpnsauEDegndsic Methodsuincti on or expression may be used. In
one such enbodi t, the bacterial cell, used for the screening is.,an E.

ol 1 "6l 1 “and. 1 hel s RS GHH Qe aHogs SRBIoDT oo SUmER TR LR gene
that requirggsedcsbOddikes3IHARNER cfRhditibf of HBHIrmANpH&iotogkE SShdiflon ik ONe
specific exanple, the 20 antibiotic resistance narker gene is the

anpi ci | | i n- rlemhan suhiest wengthaistgnalsequenge Rodof fansmesbeang¢cgapoIgngHrefaias
sequenc for ex | e 1 restriction sites, such as EcoRI and BanH , nmay
replace?%g H%ggwﬁgy?%g%ﬁﬁﬁ%ﬂgvééﬁwbn conprising the endogenous signal
sequence. This plAaspiotinetfiisbngdisoy tRashebranbslence Ao adhmardeqechce

el sewhere in this specification, renders the bacterial cell harboring it
devoi d of an¥F &yni¢ally ppojeing that prersitber sqtptedelrqua 2 cgld qeraskigionthesirfass ofasi gnal
sequence for_ it £l I ] A n

cmbodi mont . e s har el erghs P ERFAR fylRY (R diccls e ThE Ry
and t he pl assfimvelorpretedand amnantmbiant potains by tlenaethody dathe geertidrhast

requires_a signal sequence for its function or expression, .In one specific
exanpl 615 ¢ he R bsHDEY o PreY IS GIeIoHsdarais paarkeys fudipgnoppa Wide Variety of

anpi Ci | i n-r g8i,3tAMAGLAGHRI Wetdbofic BHbsidkitdl cohdifiorndogenous  si gnal
sequence, for exanple, two restriction sites, such as EcoRl and BanH , my

repl ace 69 base pSuchs didgnobtic methodwill gemaraléy eqmprise, Droddtegeing as asfilpdyl
sequence. TQ&S Plasniqf egbodLgd bz geCAST whi ch i s al so descr,j bed

el sewhere i n"'68 ?dtaygé‘iné gol's1 Xl?eﬁ’f‘ & A5 ROPRINGR P SrAPHACTRYRRR $GUPIEAN/OR AL hor i ng
it devoid ofsigiapksgubhddthat’is fehitiBEER. be a target protein or a marker protein in a disease

20  or condition, b) obtaining a sample from a human subject suspected to have the

cel |

disease or condition; ¢) admixing the antibody with the sample; and d) assaying the
sample for antigen-antibody binding, wherein the antigen-antibody binding indicates
the disease or condition in the subject.
One of ordinary skill in the art will recognize that any antibody may be used
25 for such a diagnostic procedure and includes either a polyclonal antibody or a
monoclonal antibody. Assaying methods are also well known in the art. For
example, the assaying method may be an immunoprecipitation reaction, a
radioimmunoassay, an ELISA, a Western blot, an immunofluorescence assay, efc.
It is also envisioned that such antibodies may be assembled together as a
30 diagnostic kit. Kits for diagnosis are described elsewhere in the specification.
Briefly, they comprise at least one antibody directed against an antigen encoding a
protein comprising a signal sequence and/or a transmembrane domain in a

pharmaceutically acceptable medium in a suitable container means. Additional



As per the nethod of the invention, an eukaryotic nucleic acid nolecule is
then cloned into such a plasmd. For exanple, in the specific enbodi nent
that 5 utilizes peCAST as the plasm d, a eukaryotic nucleic acid nolecule
can be cloned into the EcoRI -BanH siite. If the eukaryotic nucleic acid
nol ecul e conprises_a_si gnal sequence and/or a transnenbrane domain, it

wi || rest or ercagdimbuiferisagnzymghand @B@ftﬁ@ﬁ@é that ﬁfecll%ulfﬂdafé’ﬁ{hﬁ 3R T gene.

Thus, the fu m%&gan%hb@g%@%ﬁlﬁqh itd 3 rker gene will be restored. In
e C

the case of pe ning of an e aryotic nucleic acid 10 nol ecul e
that conprises a ¥Yetgnhdr chmuetm:xaetandls’ are canttmphassdenticka nse olewilas biologl er s

anpicillin resistance a | | ows cterial growmh. I Ci pl at es.
Ther ef or e, &W‘BPH@F l?%{]t H e??éf‘?feﬂ‘%d}ret?cﬁg’ i"ﬁ‘(‘?@iﬁ?‘; (mﬁﬁﬁ‘o‘? méyeukaryoti c
nucl ei c &ci deﬂﬁ’és%%ﬁlo?ﬁ nﬁélglc%ﬂﬁhﬁ‘tt&lgo@é@q s@&@i@@%ﬂ AaRsrR&Gf#ade Plotedhd 1Rkt
simlar plasmd d plated onto anpicillin plates or on other antibiotic

pl at es or onhastbiee 1d25t1ﬁ%ijt|oabesq39ms$qdoahh§hsd®s;@déuatboommlmabpheandoker
gene. The positiyes t hat, survive {n _gr .expre ny ot her
Tar ker | gene siols sORElorn 49 s REPY S RO PR dPrilaBiBIS SuB®h o [ he
DNA from t hem@ﬂh@ae&ngﬂgtstablebt@h&ﬁxgsah élﬁgbhﬁéle&ldesproﬁd"&ﬂmﬁﬁmge@feq%ﬂc@ identify
the nucleic acid sequences conprising a transnenbrane and/or gnal

sequence dongficadinggisgeretedfapd/joparpmsynbsanapyoten thebhagtbeenidentlgsd tbe? the 20
correspepdi ng prot £ n%atdléeaée AP ?Mtl ﬁ'{gtatbgﬁ‘é ald)6r ﬂﬁﬁélo‘l’c?ﬁcaﬁ r?dllt?c;nar ting

materi al “for can ar otlc nuclerc acrid, c cell,
tissue, orgaind Bedrhplbiing thspebé ineanPCRror omeﬁtietguml prsan@lL @hettetn generate a
DNA library that has the candi date nucl elé: acid seq uences that one wi shes
to screen. Th®rdizatien of sadprode tg,p seaypptedadigalps @amspe%ﬂ fithe gigease op bt ai ned
from ani mal S@Hltﬁ)ell s in different physiological or netabolic or genetic
condi tions. exanpl e, one library can be froma normal healthy human
cell while anotHEre cmmpdnent&rfmrthadhgxms d’fafdls&a‘seulsm\gthermthb(kmﬁaﬂsuch as a

cancer, en sor , . Or net apol i c, endo ol.ogi or ot her
o oese 1S iy s heceiarljed BacBenia 3 degmaric B UL s RUC AT Somise | oo
ol i gonucl eOtétd@asi bhé Bﬁgcﬁﬁwle%h&e roBe I&lﬁprﬁ’ﬁx%gIl'séf:ﬁleﬁéefléﬁ%dlhg%édrf:ﬂe@%@y t he
nmet hods of the invention wl % ntrguenced and subject to other

i denti fi cat i ansmgmbrang|paeteins th@hh&a@b@nb@e e toolse eupirgssedkmavurdisense, ed/art . | n
expr cost on | REPARPeS oS elTedREEu ButlB ) et E M e g SO « 1
di fferent nefeghigdd for qemétetcn@@sn@wédhmemw& con$hedtnhdags DNA from a | arge
number OE) 09 Some of the diseases or conditions contemplated to be detected include
endocrine diseases, renal diseases, cardiovascular diseases, rheumatologic diseases,
hematological diseases, neurological diseases, oncological diseases, pulmonary
diseases, gasterointestinal diseases and a vast variety of abnormal metabolic or
physiological diseases. Specific examples include cancer, Alzheimer’s disease,

25 osteoporosis, coronary artery disease, congestive heart failure, stroke, diabetes, and
the like. It will be appreciated by one of ordinary skill in the art, that the methods of
the invention are capable of identifying eukaryotic proteins and/or nucleic acids
encoding or comprising transmembrane and/or secreted domains in any cell type.
Therefore, proteins and nucleic acids that are differentially expressed in any disease

30 state or condition can be identified by the present methods and used as diagnostic
markers in the diagnostic methods set for the above to identify any disease or

condition. Thus, the present invention is not limited to any specific proteins/nucleic

acids and/or diseases/conditions.



positive clones (-12,000), spotting the DNA onto a microarray, and
identifying the genes differentially expressed. Once the nucleic acid
sequences are identified the corresponding proteins are isolated and
identified. 5 EXAMPLE 8 Devel opnent @f Di agnostic Met hods The present

i nvention al so prOV|des di agnostic nethods for assaying for the presence

of a disease, netABfihe compgsitiophansl/oraneibedredisqhessd Abd sgimeed heseRgr Pon in a
human subj ec ing
proteins. . TomadEuRblhfcd bl G ERCARAEH i NTTHENANS FatRike M .
t ransmenbr anw}ﬁleqlummn@oannbhs anda\msihgdabf thesqreantion haveabete;upllesxaiblegt iipteaheohns

that are eithe d froma cel reS|de gﬁb e.surface of .a cel

they are i de%FF%qT&(a@E’c ot gl Hecep@erts tare obnsf Ao treruRsrgatthss “The
di scovery Ofhapgy 3@1&@% ﬁk%@@ﬁnbﬁ@i}%fﬂ%ﬁ&ﬁ ARE P BeNPops Y i e séRfch@ds of
the invention as 15 descri bed above, provides nunerous targets/markers to
di agnose a wpfdkeps af thetmpetbdd d@hcsbqish;@elarvdtmbhdnmmngrfmram Gomcent, spirit and

physi ol ogi cal _congditi stlc thod eneral ly conpri se,
a) obt ai ni ng"8R° & {hl %Vc?ﬁ)ﬁmbuﬁé&et Sé’ﬁcgggl é'iwglr% qp%rg 288 pri ses a

t r ansmenbr an@hikR GHEBHER cidigicAly dhd shysioRzieaq WelRee, m%ﬂﬁbe slmstl@edmtfof fhed to be a
target protein or a nmarker protein in a disease 20 or condition

obt ai ni ng a aegRisIdesqribshhareluvhiie Sgispae r @Gﬁbé@@]@ veulddgachigeed. d‘?*lé)éleﬁéle or
dit th
el o £0r ahpRAEhbilis afa A A e U1S GRTRI e theihe AETAM AT

i ndi cates tllsremihmehssplm smprednﬂ bmepmﬁthens/amc&m defned by therapperaiey ski | |
in the art mnll recogni ze that any anti body may be used 25 for such a

di agnostic pH&&dure and includes either a polyclonal antibody or a

nonocl onal anti body. Assaying nmethods are also well known in the art. For
exanpl e, the assaying nethod nmay be an i mmunoprecipitation reaction, a
radioinnunoassay, an ELI SA, a Western blot, an i mmunofl uorescence assay,
etc. gs al so envi sioned that such antibodi es may be assenbl ed toget her
as a 36 di agnostic kit. Kits for diagnosis are described el sewhere in the
specification. Briefly, they conprise at |east one antibody directed

agai nst an antigen encoding a protein conprising a signal sequence and/or
a transnmenbrane domain in a pharmaceutically acceptable nediumin a

sui tabl e contai ner nmeans. Additional 70

20



reagents, buffers, enzynes and other agents that are required for the
assaying or detection may be supplied in the kits as well. Yet other

di agnostic met hods are contenpl ated whi ch use nol ecul ar biology detection
met hods. These net hods detect the nucl2eic acid (nMRNA or DNA) 5 expression
of a nucleic acid that encodes a secreted and transmenbrane proteins that
has been identified to be expressed REFERENGERase, and/ or abnor mal

met abol i ¢ and/ or ' j bt . ' tion
5. descr i bed aboval® neR e ncEs e il i I pREIALASnlard BocoflfET

ol i gonucl eot érdethqrdeitdlssappleinsntagy ® thespusendath beremd bregspacifiedltyeinedrparatédor
transrrenbran%Fgr teifgﬁ% hat has been identified to be 10 expressed in an

di sease and/ BB SFT I et abol i ¢ and/ or physi ol ogi cal condition; and b)
enpl oyi ng t hg PR Ny BgPEI70r ot her detection protocol, wherein

hybri di zati on of said probé to a sequence indicates the presence of the

di sease or UdnBateptoNo. 3T, T8nponents for the di agnosis of a di sease using

t he net hod orth 1 may al so be assenbl ed together in a
di agnostic iﬁs gﬁtﬁn@ﬂ%ﬁ”%@ will conprise at |east one oligonucleotide

probe conprigiNBanSREBIREI4Ncodi ng a secreted and transnenbrane proteins
that has been identified to be expressed in an di sease, and/or abnor mal
met abol i ¢ andSoPalgRyNe.ol. B3 condition and reagents, enzynes and buffers
requireg,forytch tj | osed in a suitable container nmeans. 20 Sone
of the ?seag’tgéﬁ%tgg{:%%d‘%’ ioﬁ@cconterrpl ated to be detected include

endocri ne digSapatent Neng277437eases, cardi ovascul ar di seases, rheumatol ogic

di seases, hegt ol ogll\rcal di seases, neurol ogi cal di seases, oncol ogi cal
di seases, puPmohaFEY Nei4iszd  gasterointestinal diseases and a vast

variety of apgropigh: NEtAPR s or physiol ogi cal diseases. Specific exanples
i ncl ude cancer, Al zheimér'$ di sease, 25 osteoporosis, coronary artery

di sease, congesPatent Neat, 683X HISl ure, stroke, diabetes, and the like. It wll
be appreci at 0 o) rdi.nary skill in the art, that the nethods of
the i nviiti oﬁ%a%t%&g%b‘{’@oﬂzi denti fying eukaryotic proteins and/or nucleic
acids encodijRIpXenCFRL 8, W t ransmenbrane and/ or secreted domains in any

cell type. Therefore, proteins and nucleic acids that are differentially
expressed i nUdnYatgntNase8130565t ate or condition can be identified by the

present nmnet n Se iagnostic markers in the diagnostic nethods
RAR LR

set for the any di sease or condition. Thus, the present
i nvention i sUISOPateht™Nb 6883075y speci fic proteins/nucleic acids and/or
di seases/ condi tions.
20 U.S. Patent No. 5,021,236
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1. Anethod for identifying a candi date eukaryotic nucleic acid that
encodes pol ypepti de which conprises a signal sequence and/or

transmenbr ang sequneiétod FONPblafiiga candidite caRhiBoGtit McRicdadd elidtadncoddsla Wi t h
a plasm d conprising a narker gene and the candidate eukaryotic nucleic
aci d; and (byolxrapsdei wichopormRIEES i DRl tSEAUCHES KT agBARSMaRHBANS sequsace

function of EJ}x‘ﬁ)rising:
(a) contacting a bacterial cell with a plasmid comprising a marker gene and the
15  candidate eukaryotic nucleic acid,

(b) screening for function of the marker gene, wherein the function of the
marker gene requires the presence of a polypeptide comprising a signal sequence
and/or a transmembrane sequence; and

(c) 1solating the candidate eukaryotic nucleic acid that encodes the polypeptide

20  which comprises a signal sequence and/or a transmembrane sequence.

3. The method of claim 1 or 2, wherein the eukaryotic nucleic acid is selected

from the group consisting of invertebrate nucleic acid and vertebrate nucleic acid.

25 4, The method of claim 3, wherein the vertebrate nucleic acid is a mammalian

nucleic acid.

5. The method of claim 4, wherein the mammalian nucleic acid is selected from
the group consisting of a mouse nucleic acid and a human nucleic acid.

30
6. The method of claim 1 or 2, wherein the eukaryotic nucleic acid is selected
from the group consisting of a fat cell nucleic acid, a cancer cell nucleic acid, and an

immortalized cell nucleic acid.



mar ker gene requires the presence of a polypeptide conprising a signal
sequence and/or a transnenbrane sequence. 10 2. A nethod for obtaining a
candi dat e eukaryotic nucleic acid that encodes a pol ypeptide which
conprises a signal sequence or a tran®¥nenbrane sequence conprising: (a)
contacting a_bacterial cell with a plasmd conpr|5|n a marker gene and t he
15 candi dat e’ eukathomethad ef dpim §evhereip phe sancerpilhpudlee apidnis tselgpted dromy

marker gene, e dubid UNPhiRR ool bl oBRE T RSO BRI g pr esence

of a polypep rsi sequence ransmenpr ane
sequence; and (c) |solat|ng t he candi date eukaryotic nucleic acid that

encodes the olyp t|d onpri ses a signal, sequence and/or a
t r ansmenbr ang seq fﬂ\ﬂ%mn’gf"ﬁ%@“bﬂ‘e%‘?%cigdmlﬁw axkbise hregsh gancer

eukar yot kc nagiﬁkﬁn@gﬁg |s selected fromthe group consisting of

i nvertebrate nucleic acid and vertebrate nucleic acid. 25 4. The net hod of

claim 3, wherei n the vertebrate nucl eic aci d is a nanmalian nucleic acid.

5. The net hog aim an. nucl eic,,acid.is sel ected
‘up ¢

i 1
Prom et nog of She riBibioq BF i ndferdih TR IbrBlk RS B RicThit SRCICR

acid. 30 6. bh@on®EiZabrédst edndbimtell Miclee a&‘x’ﬁesre%bfédtfftﬁth@(Qfoﬁﬁtdoﬁsﬁtﬂfgl@ﬂﬁ aci d
is selected fromthe g{rou consisting of a fat cell nuclelic acid, a cancer

cel | nucl ei cMédi7dcellanerlein acidnanrItaBRZeduder |acidh @l MIDA-MB-d31 1acleit, acidhea
met hod Cﬁ) cl ﬂdﬂénu‘é’i%% ?&1@ a%”P&I?g‘u Fagﬁl nd. a'ﬁcMﬁAﬂl\g]—égg nﬁ%?lglél{e)l E |eg I:(rz,xlolm

t he group consisting unor ce Ruct i ¢ Ac
nucl eic acid. 8. The met hod of claim®6 wherein the cancer cell nucleic acid
is a breast cancer. 5 cell nucleic acid. 9. The nethod of claim8 wherein

the breast chhcer Themethodfslamylpg2; %’hgﬁm thenvearke]) gepe goplas s mutgHeR N cel |
nucl ei c aci dth%géoﬁg%eﬂi SRt P& EPL‘EQ]N% 3 38 tQhsRemMahd s@%elnﬁ/%'égltﬁé c

acid, an SKBR- el c acl d, nucl el ¢ acid, nucl ei c
acid, a T47Darrmdd:cb1markacpdypemnﬂean VDA- MB- 435 nucl ei ¢ aci d. 10. The met hod
of clai q151 or 2, wherein the marker gene contains a nutation in

11.  The method of claim 1 or 2, wherein the marker gene is a selectable marker

gene and wherein the screening for function of the marker gene comprises assaying

for survival of the bacterial cell and/or its progeny on selectable media.

20 12. The method of claim 11, wherein the survival of the bacterial cell and/or its
progeny on selectable media indicates that the candidate eukaryotic nucleic acid
encodes a polypeptide comprising a signal sequence and/or a transmembrane

scquence.

25 13.  The method of claim 2 wherein a plurality of candidate eukaryotic nucleic

acids are isolated.

14.  The method of claim 2, further comprising sequencing the isolated candidate
eukaryotic nucleic acid.

30
15. The method of claim 2, further comprising expressing the candidate
eukaryotic nucleic acid and identifying and isolating the expressed polypeptides

encoded by the candidate eukaryotic nucleic acid.



the coding region for a signal sequence and/or a transnenbrane sequence of
the encoded marker pol ypeptide. 15 11. The nethod of claim1 or 2, wherein
the marker gene is a selectable nmarker gene and wherein the screening for
function of the marker gene conprises’assaying for survival of the
bacterial cell and/or its progeny on selectable nedia. 20 12. The met hod of
claim 11, whéb.ei nThérenethad, pf glaiof 1%, Hartherceommprasing analyzing) Al funcgon @f dbeny on
sel ect abl e ned'g in%%;a% s that the candi date eukaryotic nucleic acid
encodes a poﬁﬁbfﬁﬁP ? %%rising a signal sequence and/or a transmenbrane
sequence. 25 13. The nethod of claim2 wherein a plurality of candidate
eukaryotic nucleic acids are isolated. 14. The nethod of claim2, further
conpri si ng stGuendhagethed af shaimtlSq frther compasing oA g Be gukaryetic mclac 30

15. The geth i : LS expy [ i £
cuicar yot Do, nidd ardRhohE dotyiobfid Ehe EREPRERLD o MIRES) Ml B 1AB8CL
pol ypept i descorelitiedlothyr ¢dnditandi dat e eukaryotic nucleic acid. 78 16. The
nmet hod of claim 15, further conprising analyzing the function of the

i sol ated pol ypeptide. 17. The nethod of claim 15, further conprising

correlating {fie egkanyQhdf oPUHIR §7 wh&&hohandibQke ihQcReky PRRhi B8 gbgpded
thereby to a di sease, state of physiological condition, or other

condi ti on. 18onsikhag naft B dndécroleadseas?, whesnel discdse, @i swdwmagcylas elissas®da f r om

the gro cqnsisting qf an endocrine di sease, a renal .disease, a, .

car df ovacul Feuioliide dssS, §AEREGlaR Msge S helolBtal RRE i onsPlosifl ease,
a neur ol ogi caseddb SEpHhonAy REHES, Al aGRimAIuhe ARBaseda BenASIBSiKalHiSRAKS rd &N
aut oi mmune di sease, a dermatol ogi cal disease and a gastrointestina

di sease. 19. gaHeinigstinalglissase:| ai m 18 wherein the disease is cancer. 15 20.
The nethod of claim 15 further conprising correlating the eukaryotic

nucl eic acid and/or the pol ypeptide encoded thereby to a physi ol ogi cal*
condition. 19. The method of claim 18 wherein the disease is cancer.

15
20.  The method of claim 15 further comprising correlating the eukaryotic nucleic

acid and/or the polypeptide encoded thereby to a physiological condition.

21.  The method of claim 20 wherein the physiological condition is a state of fat

20 metabolism.

22. The method of claim 1 or 2 wherein the bacterial cell is selected from the

group consisting of a gram negative bacterial cell and a gram positive bacterial cell.
25 23.  The method of claim 23 wherein the bacterial cell is an Escherichia coli cell.

24.  The method of claim 1 or 2 wherein the marker gene is selected from the
group consisting of a screenable marker gene, a scorable marker gene, a measurable
marker gene and a selectable marker gene.

30
25. The method of claim 24 wherein the screenable marker gene is detectable by a
detection method selected from the group consisting of a fluorescence method, a

colorimetric method, a radioactive method, and an enzymatic method.



21. The nethod of claim 20 wherein the physiological condition is a state
of fat 20 netabolism 22. The nethod of claiml1l or 2 wherein the bacteri al

cell is selected fromthe group consisting of a gram negative bacteri al
cell and a gram positive bacterial cel. 25 23. The nmethod of claim23
wherein the bacterial cell is .an Escherichia coli cell. 24. The nethod of

claiml or 220her éhpmethodpirglam e ydcran e Brrksy 2eno i elested fras ecAYP st i ng

of a screena . ar k b kKer - rabl.e... ker
gene and a scrBPEE S iy SeR0b G LS b BRARG s p It RA, B0 ERE

t he screenablgistck @eng) anfultidrugeiesistandd genbyardherdRidCickigand@gdhedosetadi ed
fromthe group consisting of a fluorescence nethod, a colorinetric nethod,
a radi oact i vEESHENR®ESN€and an enzymatic nethod. 79 26. The nethod of claim
24, whergin the narker gene is selected fromthe group consisting of a
fluorescent protein gene and a (3-gal actosi dase gene, an antibiotic

resi stance gene, FTheulethodrafglaimiosyirareia tigeadibidiv lesstana ghae iesi ahpindkn gene,
or a toxin resistance gene. 5 27. The nethod of claim 26 wherein the
antibiotic rESISEANSHE % ene is an anpicillin resistance gene. 28. The

met hod of claim1 or 2, wherein the candidate nucleic acid is obtained 10
froma DNA |ibrary. 29. The nethod of claim28, wherein the DNA library is
sel ect ed fro@8t heThe mgthodconelamn ilng Zfwhkerejartbericanddidse mublemr acid snobtained

ol i gonucl eot hde q}l@ Ihbrary and a cDNA |ibrary. 15 30. The nethod of claim
1 or 2, \Yher BPR &PNVOHIMAY site is operably linked to the marker gene and
wherein the candidate nucleic acid can be cloned into the cloning site. 20

31. The nethod of claim 30, wherein the cloning site conprises at |east one
endonucl ease29-est The meghpdegfajam 24, adiesgye the PHA library is selected from the group

consisting of a genomic DNA library, an oligonucleotide DNA library and a cDNA

library.

15
30.  The method of claim 1 or 2, wherein a cloning site is operably linked to the
marker gene and wherein the candidate nucleic acid can be cloned into the cloning
site.

20  31. The method of claim 30, wherein the cloning site comprises at least one

endonuclease restriction enzyme cleavage site.



