18 AUG 2004 -1 PROTEI NS | NTRODUCTI ON The present invention relates to the

I dentification of nenbrane proteins not 5 previously reported in h’r’ﬁ'ﬂﬁ 2004
breast cancer cells which may form bi ol ogical targets agai nst which

t herapeutic anti bodi es or other pharmaceufical agents can be nade, or have
utility as diagnostic and prognostic markérs for breast cancer and breast
cancer netastases. 10 BACKGROUND OF THE | NVENTI ON Breast cancer is the
nost frequently diagnosed non-skin cancer anong wonmen in the United
States. It is second only to lung cancERQTEIN&ncer-rel at ed deat hs.

Approxi mately 180, 000 new cases of breast cancer will be diagnosed in 1997,
and about 44,000 wonen are expected to die fromthe di sease (National
Cancer | nstitprerobdrowr@NICi . ni h. gov, USA, 1999). In the UK, breast cancer
is by far the commonest cancer for wonmen, with 34,600 new cases in 1998
(Cancer Resear ch Cahppregent invention relates 9. thk identificarion ©f memibraneyproteins notr cent
of breast. cancers cur jn.wonen. ., The risk of devel opi ng,breast cancer
oteadi 1y nor BrBuSTHTeried it RiRAn prepdipanist fr Bl Bt Adllamt pIRICEEA SHBRS cancer
is estimted Egbir%?w%idﬂh&aﬁ&ftic%ﬁﬁéﬂibibﬂ&iﬁ‘erlﬂﬁanﬂ_i&‘éuﬁd?a'l‘H tLAnHR3Thade] o2 €ast
cancer treatnent in the United States is approximtely $10 billion (Fuqua,
et. al. 2000, haveatilitynas disgostiaandprogoostiCarackers Redeeast tancewanddaeast canger USA) .
Breast cancer incjdence has been rising over the past five decades, but
recently it h¥€BSVFH caued. This may reflect a period of earlier detection
of breast cancers by mammography. A nunber of established factors can

I ncrease a woman's ri sk of having 25 the di sease. These include ol der age,
hi st ory 16f pr BACKGROIIND QFCEHE ISIMBNTIOMNINt radi ati on exposure, strong

famly history of preast cancer, upper socigeconomc c¢lass, nulliparity,
early nenarche, |aPEagEiiBpeUs e mBpst ﬁrgguégﬁlyfiﬁg%seﬁr@gﬁiﬁbgﬁng?@&% eraen 30
years. Prol O”Hﬂ‘ﬂF %ﬁte{?%tﬁ%g?h iQQé&Bg@BEQ% Kﬁlg caAler ;ix%an'c&-lleﬁt&i @RRgars to
increase risk slightly. Prolonged postnencpausal oestrogen replacenent

i ncreases t heAppsixirdftelyd 80,0AKE ca6&bf bieast cancer will be diagnosed in 1997, and

about 44,000 women are expected to die from the disease (National Cancer Institute,
15 www.nci.nih.gov, USA, 1999). In the UK, breast cancer is by far the commonest

cancer for women, with 34,600 new cases in 1998 (Cancer Research Campaign,

www.cre.org.uk, UK, 2000). Ninety-nine percent of breast cancers occur in women,

The risk of developing breast cancer steadily increases with age; the lifetime risk of
developing breast cancer is estimated to be 1 in 8 for women in the US. The annual

20 cost of breast cancer treatment in the United States is approximately $10 billion
(Fuqua, et. al. 2000, American Association for Cancer Research, www.aacr.org, USA).
Breast cancer incidence has been rising over the past five decades, but recently it has
plateaued. This may reflect a period of earlier detection of breast cancers by
mammography. A number of established factors can increase a woman’s risk of having

25 the disease. These include older age, history of prior breast cancer, significant radiation
exposure, strong family history of breast cancer, upper socioeconomic class,
nulliparity, early menarche, late menopause, or age at first pregnancy greater than 30
years. Prolonged use of oral contraceptives earlier in life appears to increase risk

slightly. Prolonged postmenopausal oestrogen replacement increases the risk 20 to




40% 1t has been specul ated that a decrease in the age at nenarche,
changing birth patterns, or a rise in the use of exogenous oestrogens has
contributed to the increase in breast cancer incidence (Fuqua, et-1GMUGZM4
2000, Anerican Association for Cancer Regearch, wwmw. aacr.org, USA). 5
Causes of Breast Cancer Breast cancer is & heterogeneous disease. Although
femal e hornones play a significant role in driving the origin and

evol ution of nmany breast tumours, there are a nunber of other recognised

and unknown f 48%ekthas hesw specplated thatip gegreasa dn the agp ebmerasehe, changingh
i ncl ud li ficati : h i | fact.or 10 .
0 ude arm | b 69 ke b6 Pt DB SRR oD A6 Bl

oncogenes  hbfealteanicer sivdddnat (Eliqohldl. 2. 000 Africtiodt A¥sopRELR ForlCAGBHOST S.
Simlarly, genetic alterations_ or the |oss of tunobur suppressor genes,

such as the pBgscgesheWwWAnaacrOELMSMAL | docunented in breast cancer and are
al so assgci at% g E PBiae g@érerr prognosis. Researchers have identified two
genes, called > which are 15 predictive of prenenopausal

fam [ial breast caBe&ktcanedtas b hetetciéndtus AieaRNAIthSughTémaRAforinBh& pliyd ch may
enhance the identification of candidates for chenoprevention trials

(Fuqua, et. apignifigas rolsindriving the enginand evelfition nary brkest éemaours, there are a
WWW. aacr . or g, SA).. .Di agnosi s arly di agnosi s ,0 reast cancer is
VTl Lo SecPEmP SR AR mISAPY S Gl vedap D AT 1) SLOBREP s
wi th advanced jhgaiffed Gl &SI ATRLGRYLhE THR-D 4he the PideRil SOwR! RRfcrMeSs for
breast cancer. This typically takes the formof regular x-ray of the

br east (l@anmorgcepthygends,rand gveteapressi@Oofayalin B11dOagrex pression of thedesmgogpnesit est

benefit for this int tion h hown. Some. aythorjties have .
advacat ed 1 ho DA FERSAR! i € BERLL R BIRAE POBYBI BB kBT F Rlationgo

age group. Heg}ihB losﬂléffﬁﬁﬁé&risﬁﬁpﬂé&o@éﬁésfs%!‘i‘ééﬂlﬁ%sﬁ‘%&!ﬁ‘e,ﬁh@%&h%@ﬁ ed the

i nportance of regular breast "‘self-eéxam nation Dy wonen. normalities
det ect ed duri dopunivats ipbreasesinper ang aocalshiasseciatad withsgooperggegrosisg as

necdl o bi opsy Rererhars s spdae! Braierar.cAlebBRE AT G HRE 2 R ws ALG 2004
-3 15 predictive of premenopausal familial breast cancer. Genetic risk assessment is now
possible, which may enhance the identification of candidates for chemoprevention
trials (Fuqua, et. al. 2000, American Association for Cancer Research, www.aacr.org,
USA).
Diagnosis
20 Early diagnosis of breast cancer is vital to secure the most favourable outcome
for treatment. Many countries with advanced healthcare systems have instituted
screening programmes for breast cancer. This typically takes the form of regular x-ray
of the breast (mammography) during the 50-60 year old age interval where greatest
benefit for this intervention has been shown. Some authorities have advocated the
25 extension of such programmes beyond 60 and to the 40-49 age group. Health
authorities in many countries have also promoted the importance of regular breast
self-examination by women. Abnormalities detected during these screeening
procedures and cases presenting as symptomatic would normally be confirmed by

aspiration cytology, core needle biopsy with a stereotactic or ultrasound technique for




nonpal pabl e | esions, or incisional or excisional biopsy. At the same tine
other information relevant to treatnent options and prognosis, such RRUG 2004
oestrogen (ER) and progesterone receptor (PR) status woul d be determ ned
(National Cancer Institute, USA, 2000, Breast Cancer PDQ

www. nci . ni h.gov). 5 Disease Staging and Prognosis Staging is the process

of finding out how far the cancer has spread. The staging systemof the
Anerican Joint Conmmttee on Cancer £A.JCC)z al so known as the TNM system

i s the one usBennapabledesiens, ppincisianaber exghitanel bippgy. Atithesspaedime othes t agi ng

0 o5 1 ol LR liohO b S AU B BT

fromO to 4 descri I'zeé an

wal I under t hprdgegadhe rebeftof (RR) statidbuldDe @stepmindd QNAtiortall Cakder 2MtihAs, NOre
spread to tissues near the breast. The letter N, followed by a nunber from

0 to 3, indicHSés 20 Bresst Oaaces FRQrwwivaci-eibhigesll t o | ynph nodes near the
br east argd, igisseoi g/{f;et h%rlmhe afif ected nodes are 15 adhered to other
structurés un : er M followed by a 0 or 1, shows whet her
the cancer has net g&lgniyiis @t prbées®@bhBhdifE B HowPfar iHtaled had sprefd. MHEBAgHgdes

that are not next to the breast. To nmake this information somewhat clearer,
t he TNM descr systémnEthe fyméricandeint CothmitiegeomEanden {AJGC) alsp keows @t thefTNMages,

number, ¢ he' | SOt e S mes et or Bries e 1t oy TSmO EReEtR e | v
(4), means a BRESthe& ik ece8 BEMforn{afiBRY | can Cancer Society, 2000, USA,
www. cancer.org ) 18 AUG 2004 -4 Breast Cancer Survival by Stage Stageb-year
rel ati vdOsurvi val The tetled TAHOOSPbY 4 MuBBAHdNBPE64 describes the tumour’s size and
spread to the skin or chest wall under the breast. A higher number means a larger
tumour and/or more spread to tissues near the breast.
The letter N, followed by a number from 0 to 3, indicates whether the cancer
has spread to lymph nodes near the breast and, if so, whether the affected nodes are
15 adhered to other structures under the arm.
The letter M, followed by a 0 or 1, shows whether the cancer has metastasized
to other organs of the body or to lymph nodes that are not next to the breast.
To make this information somewhat clearer, the TNM descriptions can be
grouped together into a simpler set of stages, labeled stage 0 through stage IV (0-4). In
20 general, the lower the number, the less the cancer has spread. A higher number, such

as stage IV (4), means a more serious cancer. (American Cancer Society, 2000, USA,

WWW.Cancer.org )




11 A 56% BI B49% | V16% ( Aneri can Cancer Society, 2000, USA, ww. cancer. orQg)
Al t hough anatom c stage (size of primary tunmour, axillary |ynph noqlea Alf_[i 2004
i nvol venent) is an inportant prognostic factor, other characteristics mnmay
have predictive value. For exanple studi ES fromthe National Surgical

Adj uvant Breast and Bowel Project (NSABP)™and the International Breast
Cancer Study Goup (IBCSG have shown that tunour nuclear grade and

hi st ol ogi c grade, respectivel are inportant indicators of outcone

fol | owi ng adj Breast Cancer Sy : lageist cancer. There is 10 substanti al

evi dence that pestrogen receptor, status and neasures of proliferative
capacity of t§g"g§ri mary tulv rﬂaﬁv& di ne | abeling index or flow cytonetric
measur ements of S-phase angrbivil #¢ My have inportant independent
predictive value. In stage Il disease, the PR status may have greater
prognostic vaPue than the R% st atus. Tunour vascul arisation, c-erbB-2,
c-nyc, p53 expression, an% Io)/rrphati c vessel 15 invasion may al so be
prognostic indicators in %Pents with breast cancer (National Cancer
Institute, USfja 2000, Breagge, Cancer PDQ www. nci.org and references
therein). Treatnent Surgery, radiation therapy, hornone therapy, and
chenot herapy HBe the nost 7620 conmon treatnents for breast cancer. 1 8 AUG
2004 -5 Surge Most vvomawm breast cancer will have sone type of
surgery. The %r pose of ery is to renove as nuch of the cancer as
possi bl e. Thi gggay be in t4e, formof |unpectony or nore radical mastectony
Wi th breast reconstruction. Surgery may also be conbined with other
treatnments |i Ré chenot herd®y hornone therapy, or 5 radiation therapy.
Surgery may al so be dgne tgq find_out et her breast cancer has spread to
the |ynph nodd Ch rgPﬁF‘(Ya?(‘? ’H\g}" ) to restore a nore
nornmal appearance (reconstructive surgery), or to relieve synptons of
advanced cancer. Chenot herapy Chenotherapy is the use of anticancer drugs
to kill cancer Although anatomic stage (size of primary tumour, axillary lymph node

5 involvement) is an important prognostic factor, other characteristics may have
predictive value. For example studies from the National Surgical Adjuvant Breast and
Bowel Project (NSABP) and the International Breast Cancer Study Group (IBCSG)
have shown that tumour nuclear grade and histologic grade, respectively, are important
indicators of outcome following adjuvant therapy for breast cancer. There is
10 substantial evidence that oestrogen receptor status and measures of proliferative
capacity of the primary tumour (thymidine labeling index or flow cytometric
measurements of S-phase and ploidy) may have important independent predictive
value. In stage II disease, the PR status may have greater prognostic value than the ER
status. Tumour vascularisation, c-erbB-2, c-myc, p53 expression, and lymphatic vessel
15 invasion may also be prognostic indicators in patients with breast cancer (National
Cancer Institute, USA, 2000, Breast Cancer PDQ, www.nci.org and references
therein).
Treatment
Surgery, radiation therapy, hormone therapy, and chemotherapy are the most

common treatments for breast cancer.



cells. Wien chenotherapy is given after surgery (adjuvant therapy) it can
reduce the 10 chance of cancer recurrence. Chenotherapy can al so bet@sid 2004
as the main treatnment for wonmen whose cancer is w despread when it is

found, or spreads widely after initial t[;’eat ment . Neoadj uvant chenot her apy
is given before surgery, often to shrink the tunmour and nmeke it easier to
renove. Chenotherapy is given in cycles, wth each period of treatnent

foll owed by a recovery period. The total course |asts three to six 15
nonths. It is of t eBUkESHE Mast semenavithobrgast canogrwill hayesgme typg ofsurgena Thy

ingle d T t | ipat i . .
cyel ophosphanPAEoss o ERE e BRI b pythist 0 CRE AU aBRHIE, i ray b e,
doxor ubi ci n (At GiMifibedtom# e nidre!AIIRIAI M@stbctomGAVTth 118260 FatbhhietibABurgdFy ci n)

and cycl ophosphanm de (AC), with or without paclitaxel (Taxol) doxorubicin
(Adri anyci n) , ayalsphsgompirenwitipotherteragmenss liktehemherapli, Aptmaene therepy wri s

commonl y appl ied.in breast cancer reat.ment .. |t e used to reduce the
i z6 ot & T OriiaigBBEEAE SEBRT Ry ol SE T fyind off Rhelhe PRES cafeet B
the breast, chseid toahé lynfph nodds ideiay £ (@kl18Fy EsSeB@n); tolTestbRMnbredioadyl and
Chenopreventi on The hornone oestrogen can increase the growh of breast

cancer cel|s &ppeawanee (ecrmatructivesungeniodr taselicaerswnptoms ofiadvanced ganisbocks t he
ef fect of oestroge i s.given to counter this owt h. Anot her. newer drug,

ral oxi fene, al so b@%ﬁﬂeﬁ‘&@?{?’ﬁfﬂ%&%&@%&{ﬁcﬁ?@é&“gﬁ?% FUHE br east
cancer. Ther ecelisSWHchanbierapy 'iéjﬁ{i&?aﬁéi@ﬁrfgk udattth @85 i0G8 Feduc8 MdTBNL S

may al so have a role in chenbprevention of breast cancer in high-risk
i ndi vi dufl s. thamgeof tracenypciirense. Chenmitheraer aappisorbe used as thewmain treatment for

i munot her apeuti ¢ agent 18 AUG.2004 -6 .that. attaches to a.growh factor
Faceptor - knowPHEn LB RERHSRTethe | 1 Ty BhPresds SGHElY AREHBUH o on
the surface ofedipfeNeBagEPInt SRhGth&afy Rlgiveafdte Sigery SHEL & shfink HRTE

breast cancers. This profein can cause the cancer t6 ¢grow and spread
faster. Her cmioun andmake dteasibetocemobB I Hefieficnany ip gverimcyolespwitheaadt i ng

att ack e caRguK ofa foflated B A FEREryPeiog: 106 S CORTE 1 IS hanonal
oS s, 5 LB Sl B RS e e
The most commonly used combinations are: cyclophosphamide, methotrexate, and
fluorouracil (CMF) cyclophosphamide, doxorubicin (Adriamycin), and fluorouracil
(CAF) doxorubicin (Adriamycin) and cyclophosphamide (AC), with or without
paclitaxel (Taxol) doxorubicin (Adriamycin), followed by CMF.

20 Radiation therapy Radiation therapy is commonly applied in breast cancer
treatment. It may be used to reduce the size of a tumour before surgery or to destroy
cancer cells remaining in the breast, chest wall, or underarm area after surgery.

Hormone therapy and Chemoprevention The hormone oestrogen can increase
the growth of breast cancer cells in some women. A drug such as tamoxifen, which

25 blocks the effect of oestrogen, is given to counter this growth. Another newer drug,
raloxifene, also blocks the effect of oestrogen on breast tissue and breast cancer. There
is increasing evidence that these anti-oestrogen treatments may also have a role in
chemoprevention of breast cancer in high-risk individuals.

Immunotherapy Trastuzumab (Herceptin) is a new immunotherapeutic agent




The maj or challenges in breast cancer treatnent are to inprove early
detection 10 rates, to find new non-invasi ve markers that can be uddtAif2004
foll ow di sease progression and identify relapse, and to find i nproved and

| ess toxic therapies, especially for nore, advanced di sease where 5 year
survival is still very poor. There is a gﬁéat need to identify targets
which are nore specific to the cancer cells, ideally ones which are
expressed on the surface of the tunour cells so that they can be attacked

by promi sing thebattashestos grawHetacior keseptonkmuvhes apbB2/BER dngu,tvahtigh isquesent

t oxi ns. SUMVARY, JHE | NVENTI The: presant | nuenti.on proyi des net hods and
conposi tions 5 o?n({%si%:?ggurﬂtsr]a? h{gcﬁ%z}laﬁeo%ir{s%?n 1?”58%!)%% aﬁ'ﬂ&%ﬁ&ﬁﬁlﬁg‘%ﬁ}%‘l? Bhst
cancer, for ngdthé Breasi@ahdees. dhisgibienPoRcaus the dhcbf ®aFbw @Al Ghread ERRENEN ,
and for drug devel opnent for treatnent of breast cancer. W have used nass

spect romet ry Heraeptamearf stop thetc-erbB2 AERY neueptotsin feoin pretneting bishss cardes celhd
tryptic di gest of nbr ane otein extracts aof |aboratory cultured. human
meimary Ser 1 Brona T ARG HRl2E e R 1hapef iR ab sameet Hgreepron®

dat abases andcgpinti§shefediafer AANRrERAHRNGES che@Bithefdp§ s ndRRgerdborkiigse have
not been 25 previously reported in breast cell nenbranes and represent a

new set of prGhmen ancgio$emety,c2000; §Aownivcecamneiare).t her apeuti ¢ val ue.
Thus, a first_ as ectt. 1lhe i nvention provides methods for diagnosis of
br east canceﬁf—‘ﬁ%ﬁ——‘é&gp&“ llenges anal ysing a sanple of breast tissue by

one-di mensi onal  efrRe hiafRtRAIRSIzSs InbreRt @&keﬁ}eahﬁ&ﬁtar%QR??mmly detection
Cancer-associ ated Menbrane Protein 1 8 AUG 2004 -7 (BCW), e.g., one or

more of lithe BGIRstadfistheys son-fromsive markesnthatamtbiensed tonfollherdisshse progresson
met hods are al sp. sui.tahle for, screening, .prQgnosi s, .noni.torin he results
of ther apy. _BRIGeRYEP aRiReRid BHPCmAO saiapa G FR (HEPiRsceprialy fog mor
treatment. A 38GARMH ASRSEWhere & SupvRaLlis 9AN Qé@‘ﬁo@ﬁ%ﬁ%?éi@%ﬁeé?fneéd ating

breast cancer, 5 conprising admnistering to patient a therapeutically
ef f ecti ve anoulentifyftagetsodnpioaredndrh apecniibciiol the emcérecedis, idegllyemes athech ave

(or Doty of - BESSRS PhUSTuI i &f e M 67 0 thadhe i be AHagkeday TOme *
or (0} (0] )

t qtzh ; t th
or event (she. opsy by ba Ry Bk ORARIhobaBh £ ind ARERLY ok, prevent (e

progression o t cancer; e synptons of breast
cancer.

SUMMARY OF THE INVENTION

The present invention provides methods and compositions for screening,

diagnosis, prognosis and therapy of breast cancer, for monitoring the effectiveness of
20 breast cancer treatment, and for drug development for treatment of breast cancer.

We have used mass spectrometry to identify peptides generated by gel
electrophoresis and tryptic digest of membrane protein extracts of laboratory cultured
human mammary cell lines. Peptide sequences were compared to existing cDNA
databases and corresponding gene sequences identified. Many of these have not been

25 previously reported in breast cell membranes and represent a new set of proteins of
potential diagnostic and/or therapeutic value.

Thus, a first aspect of the invention provides methods for diagnosis of breast

cancer that comprises analysing a sample of breast tissue by one-dimensional

electrophoresis to detect at least one Breast Cancer-associated Membrane Protein




10 A third aspect of the invention provides nethods of screening for
conpounds that nodul ate (e.g., upregul ate or downregul ate) the expy ggthW#
or biological activity of a BCMWP. A fourth aspect of the invention

provi des nonocl onal and pol ycl onal ant|b9d|es capabl e of i nmunospecific
binding to a BCW, e.g., a BCWP disclosed’ 15 herein. Thus, in a fifth
aspect, the present invention provides a nethod for screening for and/or

di agnosi s of breast cancer in a human subject, which nethod conprises the

step of ident (B(}M?@, ¢ Bre0fs Agupeol e E@&’E’ﬁd@scmctbh@emrormyeombmahm mg as

defined in r n.a bi.ological. e_.obtai

sai d human subJ egfm%%agﬁreg?sg’ %ft%blgg%’esﬁeemtnﬁ ngéoss&sn %ﬁ%‘i‘ﬁ 8\9 des a
met hod for nOtHet£py] diig davslomherd 268 e oeEr bLasH t@@é’l@ﬁﬁdﬂge@édﬁﬁ&it in a human
subj ect, which conprises the step of entifying the presence or absence
of one or nore of ﬂﬁ@cmeqﬁ&@fmmonmmﬁéﬂslm@hqumf trzating bieast cancen,

bi ol I bt d f t t,
the presant | FOBRGGH RsRaGr e Saliee) s TP Er ¢95eHy® REUES 2oy ebence or
absence of m&@ﬁﬁ@hﬂ%hrrﬁ@cﬁﬂats@@cgerup?@gulaiesld?d%w% 0 8F caaplingnipi ned

froma human subject, which conprises the step of |den |fy| ng the presence
or absence obxmcﬁslcmromm biolyfgidahactByRor hethilef 2 B€MPmﬁalinhts§1atmrbr®5her ei n.

In an eighth aspect, the present inventio rOV|des met hod nDn|tor|ng
and or - acsess Lot EALEEvT: SR HoT s VEIoM P DU LARcera ) afvent

conprises t heth%tp?&gréssﬁm%i@ré’&%’anc& Bf- cﬁﬁﬁ@ﬁ&‘aﬂ:‘ tﬂgs%ﬁbﬂﬁrof 8RAsQandlr € of
the BCMPs as defined in Tables 1 or erein is i'ncreased/decreased in a
bi ol ogi dél sarrpl e Abthixd nspect oftthe mmahmepmwdfhmeﬂlodk o@scr@dm@fmpbmnpmunls can

be from any s ce such as a se ti ssue sa breast
Lissue. Fol sl & vppslAR e Be Brorassing o belobicala

cancer, one {JA CMPK at major sites of breast netastasis, e.g. Iyrrph
nodes, liver, lung and/or bone. Preferably, the nmethods of the present

i nvention are not habudhaspebbmﬂhmgwbnﬂonprheldpsmsfmdmablandipebabaalof all of

t he BCWPs defi n n Tables 1 and 2 rat her cl us roups
t her eof . ;mtl ies capal%le of 1mmun0spec11?cub1n ding to a BCMP, egua%%rﬁP d1s¢::log.J P

15 herein.

Thus, in a fifth aspect, the present invention provides a method for screening
for and/or diagnosis of breast cancer in a human subject, which method comprises the
step of identifying the presence or absence of one or more of the BCMPs as defined in
Tables 1 and 2 herein, in a biological sample obtained from said human subject.

20 In a sixth aspect, the present invention provides a method for monitoring
and/or assessing breast cancer treatment in a human subject, which comprises the step
of identifying the presence or absence of one or more of the BCMPs as defined in
Tables 1 or 2 herein, in a biological sample obtained from said human subject.

In a seventh aspect, the present invention provides a method for identifying the

25 presence or absence of metastatic breast cancer cells in a biological sample obtained
from a human subject, which comprises the step of identifying the presence or absence
of one or more of the BCMPs as defined in Tables 1 or 2 herein.

In an eighth aspect, the present invention provides a method for monitoring

and/or assessing breast cancer freatment in a human subject, which comprises the step




10 O her aspects of the present invention are set out below and in the
clains herein. BRI EF DESCRI PTION OF THE FI GURES Figure 1 shows the 004
nucl eoti de and predicted am no aci d sequences of BCWMP 15 81. Mass éb%épgé
assigned to the predicted protein are in phold and underlined or dotted
under | i ned. Tandem mass spectra are in bofd and italicised. Figure 2 shows
the genom c structure of BCMP 81 showi ng the positions of the identified
tryptic peptides. The peptide ( GDAEKPEEELEEDDDEELDETLSER) spans exons 1
and 2. 20 Fi gOfdetgminiagavhethes gae of worq afthe BRMits asdefned inialies 1 endheseinf

MRNA in  norngl; fs%H’ﬁ%i | g and..pr.ost at e cancer
cell lines vven?sem&ljauantl ﬁeegﬂgggrbgog‘ﬁéi#aﬁ%e%&@%b@ed alpg%/lgrft's are expressed
as the nunber of cUhéBblogighl SafipldisedaRtRTFdm Any S1LESsuRh @s ¥ Sénvim KAipld Gre
average being <150 copies per ng cDNA 25 Figure 4 (a) shows the

nucl eoti de andtipfigsr@plese.gnbrgest sissug. Ferjinstanes vdten lgdnmg for evitlgecemfedi ct ed
N-term nal signal, sequence i s underl.i,ned. . Mass spectra .assigned ta th

o odi ot o pr oftertalF SRR Gabe. SEIFOHNANK ot MRS SAREE! e BN RR b dvioe
bol d and it al h&desEhver Hubg hfd/dr hdhe. Shows the predicted am no acid sequence

of BOWP 11 (top) aligned with the am no acid sequence of hAG 2 (bottom
(Thompson, D. A & Brederably the maethis\wé theqirgsert iventiag-aes notitas¢rtomlookisgddogue

of the Xenopug |l aevis cemgent gland.ge .S - exXpress i th
estrogen rec eﬁi“’d’r’eﬁeﬂceb?ré’gg‘fncg gﬁgli?f@glrﬁc@ﬁg .megilﬁgﬁglr‘ﬁg)f a%&épﬁ'ﬁé'a%ﬁe@
Commun. 251, 4ddstdrd®of 3388 therebflentical anmino acids are indicated by
solid, vertical lines. 5 Figure 5 shows tissue distribution of BCW 11
MRNA. Lé¥el s of nRAtheraspeatsrafdhe priessntizwentivh dre eetout belpwiand e theaildimsi nes
wer e quantifiﬁd by real time RT-PCR  nRNA | evels are expressed as the
nunber of copf®§™g-1 cDNA. Figure 6 shows the nucl eotide and predicted
am no acid sequences of BCWMP 84. The tandem mass spectrumis in bold and
italicised. MALDI nmass spectra are in 10 bold and underli ned,;

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows the nucleotide and predicted amino acid sequences of BCMP

15 81. Mass spectra assigned to the predicted protein are in bold and underlined or dotted
underlined. Tandem mass spectra are in bold and italicised.

Figure 2 shows the genomic structure of BCMP 81 showing the positions of
the identified tryptic peptides. The peptide (GDAEKPEEELEEDDDEELDETLSER)
spans exons 1 and 2.

20 Figure 3 shows tissue distribution of BCMP 81 mRNA. Levels of mRNA in
normal tissues, breast carcinoma cell lines and prostate cancer cell lines were
quantified by real time RT-PCR. mRNA levels are expressed as the number of copies
ng-1 cDNA. Expression levels are very low, the average being <150 copies per ng
cDNA.

25 Figure 4 (a) shows the nucleotide and predicted amino acid sequences of
BCMP 11. The predicted N-terminal signal sequence is underlined. Mass spectra
assigned to the predicted protein are in bold and underlined. Tandem mass spectra are
in bold and italicised. Figure 4 (b} shows the predicted amino acid sequence of BCMP
11 (top) aligned with the amino acid sequence of hAG-2 (bottom) (Thompson, D.A. &




Figure 7 shows tissue distribution of BCWP 84 nRNA. Levels of nRNA in
normal tissues and breast carcinoma cell lines were quantified by reglaybizig
RT-PCR. nRNA | evel s are expressed as the nunber of copies ng-1 cDNA;
Figure 8 shows the | evel of nMRNA expressign in various tissues for BCW 7;
15 Figure 9 shows the level of nRNA expréssion in various tissues for BCWP
17; and Figure 10 shows the |l evel of nmRNA expression in various tissues for
BCWP 23. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention descri bed
in detail bel &gk d84Grd:the humanhomplegue pf the Anopuslagyis esraent gland gerd ng,

di agnosi s andar@gnQsi.s necer_ i . |ian suwbiecto.for
donti Ty ng. pAPIGR B thSuBresrPTH pGREE ssitlofis TR pRE F iR st
treatment, foBiophp#iRea! Co@niune25153 V11136 pfo98y)edadnticalnmsino abids aRYinditMed By UJ
screening and drug 25 devel opnent. The invention al so enconpasses the

adm ni st rat i ofelisk vemisaldiest i ¢ conpositions to a manmalian subject to treat

t b t . The. el i ' - n . l
but "1 pret er abry RIS shesyActssiE ApepyiPe SEBCRR ERRNVA, Covel S MRAA
subj ect at | eagimal #isdue®hid breadt RhrHovhadelll IBRS WweRtquanfified Bpfdal @fe RALPCRAST

60, at least 70, or at |least 80) years old. For clarity of disclosure, 1 8
AUG 2004 -10 mRNAdevelsarqexpressed aaibe aumber ofidopies mgdeDPNA. wi | | be descri bed

with respect to the. analysis,of hreast tiss anpl es.., However e
okilled 1 the art Figd 6 SBrLF audestehingd pRdlied dRhorsid st alEMIleq
bel ow can be gppPHeqgndeth Hlfa&es’peéﬂﬁ%iﬁfboﬂﬁéddqiﬁlicisé&mbl rhf3€ kpidia reBinbody

fluid (e.g. blood, serum plasm or saliva), a tissue sanple froma
patient 18 ribéddahdmnadértigedyr east cancer (e.g. a biopsy such as a breast

oroomt 1 nbent s onF AR BEREHSi e AGbusch S EEHIER Rt SRR ARG "
prognosi s of godlay tiBhes irn%ﬁét’calla n{HBaéuﬂgx%@w% cﬁﬁﬁﬂﬁf.@ﬁy&% fifRRTEBTR.

di agnosis in a subject, tor exanple, to identify famly henpbers at risk of
devel opi ng t hmRdAdevdissara expresstd Asthe nechbheofaiopies lngdacPNAL ssue refers to the

breast itself, as || as the tissue j,acent to.and/or wthi strata
under | y: ng the br eﬁ&m_'e ?shows the ievefjof A expression in various tlygsueslfgr ISB&P ‘5;
15 Figure 9 shows the level of mRNA expression in various tissues for BCMP 17;

and
Figure 10 shows the level of mRNA expression in various tissues for BCMP
23.

20 DETAILED DESCRIPTION OF THE INVENTION
The invention described in detail below provides methods and compositions

for clinical screening, diagnosis and prognosis of breast cancer in a mammalian subject
for identifying patients most likely to respond to a particular therapeutic treatment, for
monitoring the results of breast cancer therapy, for drug screening and drug

25 development. The invention also encompasses the administration of therapeutic
compositions to a mammalian subject to treat or prevent breast cancer. The
mammalian subject may be a non-human mammal, but is preferably human, more
preferably a human adult, i.e. a human subject at least 21 (more preferably at least 35,

at least 50, at least 60, at least 70, or at least 80) years old. For clarity of disclosure,




Breast Cancer-associ ated Menbrane Proteins (BCWPS) |In one aspect of the
I nvention, one-dinensional electrophoresis is used to 15 anal yse breast
tissue froma subject, preferably a living subject, in order to nmeasygig 1M
expressi on of one or nore Breast Cancer-aﬁgociated Menbr ane Proteins
(BCWPs) for screening or diagnosis of breast cancer, to determne the
prognosis of a breast cancer patient, to nonitor the effectiveness of

breast cancer therapy, or_ for drug developnent. As used herein,
"one- di nensi ofed n@l‘&dﬁ)’dﬁfﬂ@é@l%i‘%elmﬂ@éwlbbﬁﬁséﬂbﬁé with zgspeet tothet echni que

(10 gel) " cont i SEbréssf L8 BuRRES Bpwbibroor iR SHdieldn BFuiL BRSNS T2,

(1D-gel) contai
of denat uri ngtheRls@ft bAPRRhRigis des@ibed DeloRcéan tRMpHRePloRfthéraphaofphferit N t he
presence of sodi um dodecyl sulfate (SDS-PACE). Especially preferred are

t he hi ghly acsamples izpheding e bady Buidde.g. bloedh semina plasasusaliva, § tisshessmpe er r ed

Technol ogy" i bed, i.n. 8/.23950,, 25 which j.s_i ted herein b
Toforancd i n FPECLRARRL sk Raae Breden caiedt s £ bibud¥Goh REA BispleliiS,y”
protocol at ppRPsy)E?héhogsiatethedéof.t Tiie MEMbEY Arfitohffobitidh o BT the prskates

efficient, conputer-assisted nethods and apparatus for identifying,

sel ecti ng andinvehizorsare epéosdllygubied favisercening, diagnasiband pryignadis sbaliviog A
one-di nensional, .array is ner at ed by separating. bi onol.ecul.es on a

one- di monat onabigty Sk ety B8 B g beenpiisdn A HoiErte ¥ FXBRBIRD ¢
nobi lity. A C%ﬁﬂﬁﬁfﬁmﬂ?@ﬁéxﬂe@ﬁa@s&'&fﬂkv&éﬁﬁg{H%s&fnefdlils%as%fray i's generated,
representing the i'dentity, apparent nolecular weight of a plurality of

bi ool ed@l es det ecAsasedhdréio, bneast tissnensierstaltheabreasy jts¢lfyas eyl asd¢heatisste ng
conput er - medi at.ed co risan.of profiles . fro | tiple biological sanples,
as well 5 as 't“i-iﬁ‘ffﬁ?f@r %éﬂ%&&%“&ﬁ@ﬁegﬂﬁﬁmﬁr%ﬁasbrotei ns of interest. A
preferred scanner for detecting fluorescently |abelled proteins is
described in WD 96/36882 and in the Ph.D. thesis of David A Basiji,

entitled " DevBreag e\Biopams (HGMPslscence Scanner Enpl oyi ng

Internal Reflectio 7‘ tics a?% .Phase-sensj.tive l‘Iﬁt ﬁCt [ q_g)ﬁé Total ] nternal
Refl ection, Elect rg‘b 3specd pi theppyspdipa; Qne-HmeRHoRAA SIePITBRIIARCS 1§ 855¢ ©\/0] une
58112-Baf Di ' : ' o ts
of ‘each 1ot whiitye SreAfARSHOAL Sbldth Biab Y ving 8foct S Under e s iR

descri be an i eggessionasfioae ofl amireBexstafmmcerassadidtyd MemtaancoPmtetss (BOMBgrfat ed

screening or diagnosis of breast cancer, to determine the prognosis of a breast cancer

=
-
-

patient, to monitor the effectiveness of breast cancer therapy, or for drug development.
As used herein, “one-dimensional electrophoresis™ (1D-electrophoresis) means a

20 technique comprising denaturing electrophoresis; this generates a one-dimensional gel
(1D-gel) containing a plurality of separated proteins. Preferably, the step of denaturing
electrophoresis uses polyacrylamide electrophoresis in the presence of sodium dodecyl
sulfate (SDS-PAGE). Especially preferred are the highly accurate and automatable
methods and apparatus (“the Preferred Technology”) described in WO 98/23950,

25 which is incorporated herein by reference in its entirety with particular reference to the
preferred protocol at pages 19-29. Briefly, the Preferred Technology provides
efficient, computer-assisted methods and apparatus for identifying, selecting and
characterising biomolecules in a biological sample. A one-dimensional array is

generated by separating biomolecules on a one-dimensional gel according to their



operation at high speeds. The scanner can i mage gels that have been stai ned
with fluorescent dyes or silver stains, as well as storage phosphor 2004
screens. The Basiji thesis 15 provides a phase-sensitive detection éb@#g%1
for discrimnating nodul ated fl uorescence,, from baseline noise due to |aser
scatter or honogeneous fl uorescence, but'!ké scanner can al so be operated

I n a non-phase-sensitive node. This phase-sensitive detection capability
woul d i ncrease the sensitivity of the instrunent. by an order of nagnitude

or nore conpSeerrheretismehilitye fhrompuler ganemtrdigitdl profije of theamay isThe
. o0 O . ; o
DSt £ oam i not Btk fegniechhy fhe'iGEHAR abhfem Bl aIR FHBR I HhuaRHEOT €

anal ysi s downbiohidetules deteetedlin deshe-diendisrmal hirg)) ihergbygieemittilg Scanner is the

Apoll o 2 scanner (Oxford G ycosciences, xford, UK), which is a nodified
version of t heoEpEfemgdiatedicpamparisoneipsefiles Fommaultipls higlogicabsampdes, ag well ge|

ystom Thi s Lo b RR ol PR aRES Rl o2 EE T it ven

system that is desarprfered Scdnfier BadeététingThfréscatily labdlled'\préteins & deadriedusi bl e
means of accuratelz transporting the gel past the inmaging optics. In the

Apol | 0 2 scanMéP 96438882 and inghe BB.L). thesspd Dayid AnBaséii,enhedrilievelopment ohat

i gidly hold the gl late i i tion. By, gdokng. this. i

Con untt i on- wiir-rdidhof! Rl SO B8R0 U doier b REPETiSh s Jud e ¢ e
absol ute posi ph#e-sehsitiiEDeREticHAToRS Itérpdl REMRLiaN EledtRPAOASH)”, DRiverdyofr €S

that co-ordinates of each feature on the gel can be determ ned nore
accur at dily an®asbimgtoni(¢33BDdVolumedd| 3-Babf Dissedatian Abstractsdhismationalepagesi on of

th f eat . h I 2 . t.h [ t hat | d | h
four 1 nteor ai 565% iSenBRit et REPEh are i Satea Fera By rolrenn g B 2ot £y
These mar ker sdafhdbisiedbiisen iGABE QbR A ikairicany firalfortdid, ifthgated

scanni ng has been performed correctly. In conparison to the scanner
descri bed i n tperatBasitjhigh $peedss The beanneridan irthagecgelpthbathave beén sthimed\pithl o 2

scanner have heen inverted..In the ol.l o scanner, the laser, mrror,
havegu de. andlBRREERLHS B8 FlNeS saiite i Sell i Toes Bixshhor s iens R HeshiF 10
scanned.;sThe ?‘fﬁu&g%o | chBfde BQedidf PRSI fbr 1i8GRhalRS Mol ERRATRIFRRABERE S

under neat h. 0 2 scanner, e glass plate Ts nmounted onto the
scanner gel sirdm hseline mose dukedd lasérscatpdrioc Abmpgersoneflevmseends, butthe s¢anneyl ass

| ate. By doing this, an rticles of . . .
P 4 ca% also be operXte&) ﬁl a non-phase-ser?s%ve mode. This phase-sensitive detection

capability would increase the sensitivity of the instrument by an order of magnitude or
more compared to conventional fluorescence imaging systems. The increased
20 sensitivity would reduce the sample-preparation load on the upstream instruments
while the enhanced image quality simplifies image analysis downstream in the process.
A more highly preferred scanner is the Apollo 2 scanner (Oxford
Glycosciences, Oxford, UK), which is a modified version of the above described
scanner. In the Apollo 2 scanner, the gel is transported through the scanner on a
25 precision lead-screw drive system. This is preferable to laying the glass plate on the
belt-driven system that is described in the Basiji thesis as it provides a reproducible
means of accurately transporting the gel past the imaging optics.
In the Apollo 2 scanner, the gel is secured against three alignment stops that
rigidly hold the glass plate in a known position. By doing this in conjunction with the




that may break away fromthe glass plate will fall onto the base of the

I nstrunent rather than into the optics. This does not affect the
functionality of the system but 15 increases its reliability. Sti 18 AWG 2804
preferred is the Apollo3 scanner, in which,the signal output is digitized
to the full 16-bit data w thout any peak Saturation or w thout square root
encodi ng of the signal. A conpensation algorithmhas also been applied to

correct for alga/‘wvar i.gtion in detection sensitivity_ along the path of the
scanni ng beanfPOVgPEEOIHOY, FRRSPOTt SHsters, (g abjoduts pesitien akthegel ¢pn hepredicted ard

di fferences i pocppiel®Ghisthsiks g@ E6¥inaids FecH &%@\fé{f&%@@&ﬁ&%&éﬁé@@ on

is performed using a perspex plate wth an even uor éscence t nrougnout .

The dat a r ecemoegladcnratelp asd esmmiinichied, ipdediredaba dustéit robot fdeexvisibmer thee
mul tiplication factors needed to increase the signal from each pixel |evel

to a target | &spgire. Indbe Applle 2seanngr,dhe spsrerjhaidolds the geldgs & integral of gel s

X : ol e . . Cor
B cast - cancofaeisal Hpilk BF bR ool i} oIS aefiehlP " EpdB nfikers Wi AEHY
(e.g., a bandcérirod fédtrg $at cosfragahathhesdayniaPhed mhf;ﬁﬁ‘ﬂﬂﬁﬁﬁéd‘rrecﬂ% a breast

tissue sanple, that is present in breast tissue froma subject having
breast cancer. 1 B umpapigoute thg sqangeigaeribediin theddasiji thepisi the pptieal been

identified in o} el |. tQry. cul tured huma
mammary cel | PORRieARsRAChBb 2 bt Reer BUGIA Bt Apolld Bt s
Technol ogy ( grB&{ alifrdt, WavEalideCARGthaRPpat £ Tompanshts drk Abbe theigBes platibeing
menbrane protein extracts of |aboratory cultured human manmary cell 5

| i nes). Pept i sransedy Biecssanngs desceibed iy thel Bagijitthesisdas desprompenrits yrgmeath.
dat ab hel d b Swi i of Bi gi.nf i SI.B dth
O s o o AR R DRSHEL N QiR el By oWl B

http:// . etnafhs |
bl CULe. of Ret N Py e e Ry | AbEe oy o g i dup paiele a0

ht t p: / / www. ncthiat maybreak agey ficenta iglasy plateawitolaH entsothd bass aféhemsiramenti f i ed.
10 Published reports .a dat abases, , 1 ncl udi.ng,,dat abases of. .protein

oot aosed | n TR Gha ifiin B0 TRy docd fot dtidsf e Hud R R e of dRf S put,,
Proc Natjls AcagcRabes\#@Aelidt?Bg. 96(22):12589-94; GB patent application no.

9919258.5) were searched to establish
Still more preferred is the Apollo3 scanner, in which the signal output is

digitized to the full 16-bit data without any peak saturation or without square root
encoding of the signal. A compensation algorithm has also been applied to correct for
any variation in detection sensitivity along the path of the scanning beam. This
20 variation is due to anomalies in the optics and differences in collection efficiency
across the waveguide. A calibration is performed using a perspex plate with an even
fluorescence throughout. The data received from a scan of this plate are used to
determine the multiplication factors needed to increase the signal from each pixel level
to a target level. These factors are then used in subsequent scans of gels to remove any
25 internal optical variations.
As used herein, the term “Breast Cancer-associated Membrane Protein™
(BCMP) refers to a feature (e.g., a band in a 1D gel), detectable by 1D electrophoresis

of a breast tissue sample, that is present in breast tissue from a subject having breast

cancer.




whet her the products of any of the identified genes had been previously
denonstrated to be expressed in the nenbrane of human breast cells o

human breast cancer cells. 15 Two groups of BCWMPs have been identifﬂé@é”&ﬂW‘
protei n sequences matching conceptual trapslations of cDNAs for which no
protein or biological function has been "described, for which the present

I nvention defines the existence of the protein product and its

| ocal i sation in the nenbranes of human breast cancer cells; (2) known
proteins whi ch hakBe B&MPy dis¢lased hereim bavedesr ideptified in mewbeane peqtein

nmenbranes, whigh i!mﬁ tion sho na Ltianall

i nvol ved in hhmanTl ré;ué%?ag%%ué%?ed aglfdu e 'gd\%@shnf%’(gg‘g‘f%dﬁewﬁgglsﬁéq kers
for breast cebpparateseftht 2idfrddl Babhologp (RheaR 1B. geTBl@ctr@}ﬁo%&_is%ﬁUdry?ﬁéluence
of those proteins falling into the first category are shown in Table 1

bel ow, and t héigestiof menebrarecprateinexteagtsof lahogatery efl Ipgisngnammatyeell Each

Acceest o umityohop ek e SR kbinb ey 18 SIS RROR T R Bhsen

The apparent (mRiEbpinerswisd Bbitut sl Bib@forAiatif(SIB) shdSie BanrsRan BloihfoyRitics
di gest peptides of these BCMPs identified by tandem mass spectronetry and

dat abase sear bistitng (BBDowhieh atecayailable aichtipy/Asyveaxpasyrdfomy) angd e ffenBank | st ed i n
t hese Tabl es. 3 A 04 -14. Taple.1' Protej nces t.chi ng
conceptual tr %]tgl?aﬁf‘ Hgﬂi_g%ﬁ’eé%@g%ﬁt%ﬁioﬁfeﬁgh ?Iaﬁ& Uﬁﬁ &a‘%ﬁE@SG{]cal _
function has ia_@@.nww.ﬁébimﬁ.ni%g%_. /GEMB AikPPanAELRespORHF g PRARER el Accession
Nunbers of Tryptic gest Peptideslidentified Sequences 135. 8ELFPI QVEGVK,
AF0501540 FVNudisbed/rRpess ast b hlnisRUSIERRE dadbagesH prOfvinERQIBssed in normal

L3 N A 0P Qi 19 GRS b PGP 40578 5 4. 1999

96(22):12589-94; GB patent application no. 9919258.5) were searched to establish

whether the products of any of the identified genes had been previously demonstrated
to be expressed in the membrane of human breast cells or human breast cancer cells.
15 Two groups of BCMPs have been identified: (1) protein sequences matching
conceptual translations of cDNAs for which no protein or biclogical function has been
described, for which the present invention defines the existence of the protein product
and its localisation in the membranes of human breast cancer cells; (2) known proteins
which have not previously been described in breast cell membranes, which the present
20 invention shows may be additionally involved in human breast cancer, All of the
BCMPs find utility as markers for breast cells, especially breast cancer cells. The
amino acid sequence of those proteins falling into the first category are shown in Table
1 below, and those in the second category are shown in Table 2 below. Each protein in
Tables 1 and 2 is identified by a Swiss Prot or a Genbank Accession Number and each
25 sequence is incorporated herein by reference. The apparent molecular weight and the
amino acid sequences of tryptic digest peptides of these BCMPs identified by tandem

mass spectrometry and database searching as described in the Examples, infra, are also

listed in these Tables.




826. SYDDAI QLYDRQL5006 925. 1VGDVVEFR, EDLEELQARAAF17227
CAB75499 12106. 3SGAGVPAVI LRO2542 1332. 8SNPEDQ LYQTER Q14165
1446. 7VGAENVAI VEPSERAF042284 1514. SNGNQAFNEDNLK, AFO070659 FIL

1049. OLENGEI ETI AR

I\/DCI\/E&%UG 2004

1662. 5FDA LTEGEGPRAF081886 5 Tabl e 2. Kn?%\ﬁ/r; prot ei ns whi ch have not

previ ously been described in breast cell ~
Aci d Sequences of Accession Nunbers of Tryptic Digest Peptideslidentified

SAEVERQL0589 1828. 9LSCAYSGFSSPR, NP_058642 18 AUG 2004
ARTaiin sequgnersquatehing cericepivalitansiiongofielNAs for whigh ne
| TASYEDR,
| PDQLVI LDVK, P49755 LKPLEVELR

Sequences 1715. OLﬁD

-15 BOWP #Mw TRl

1030, 70 VEvER s oLl AHEDE A el e

nbranes BCWP #MWN (kDa) Am no

| PENNPVK

BCMP # | MW (kDa) Amino Acid Sequences of Accession Numbers of
Tryptic Digest Peptides Identified Sequences

1 35.8 ELFPIQMEGVK, AF050154
FVYNWQVDGEYR

2 55.6 QGHLSLQR U93562

3 31.7 YQETFNVIER Q13011

4 19.3 INPDGSQSVVEVPYAR NP_055070

5 48.9 QQQLLNEENLR NP_060658

6 52.7 NVDLSTFYQNR NP_055635

8 26.5 YDDAIQLYDR Q15006

9 25.1 VGDVVEFR, EDLEELQAR | AAF17227

10 49.0 LENGEIETIAR CAB75499

12 106.3 SGAGVPAVILR Q92542

13 32.8 SNPEDQILYQTER Q14165

14 46.7 VGAENVAIVEPSER AF042284

15 14.5 NGNQAFNEDNLK, AF070659
FILMDCMEGR

16 62.5 FDGILTEGEGPR AF081886

5 Table 2. Known proteins which have not previously been described in breast cell

membranes

BCMP # | MW (kDa) Amino Acid Sequences of Accession Numbers of
Tryptic Digest Peptides Identified Sequences

17 15.0 LQDASAEVER Q10589

18 289 LSCAYSGFSSPR, NP_058642




HDW HNR, AYEYVECPI R,
2212. 9TEDLEATSEHFK AF053233 EVWSPQEFK,

2125. 6DYQFTI LDVR,

P53701 SWMGYELPFDR
23105. ONI I NSDGGPYVCR, 015«??%5 2004

AVDGFTFTEGCDK 2434. 31 EEACEI YAR P54920 2548. 7SPQQVLPSPDGRP22570

2614. TELAPLFEELRAAF17239 2726. O0STI GVEFAT
2928. 3DNEGSWFRNP_003625 3025. 6LQ WDTAGER,”

3125. 6TQ DHYVGE AR NP_006045 3246. 1Q AVEAQEI LRAAAG65729
3326. OFLTQP
18 AUG 2004
Tryptic D ge

AJAROAZZ603441. QVA

24410 2826. ODEFLI QASPRP51149
P 11476 TITSSYYR, QALCEI DR

EDEAEAAAAAKPQS8195 35127 0l QTOPGYANTLR Q00

325

of

BEMI R MWIPDa) phintiso AcidSequenasnebs of| Aeceessen B rs
5t Peptijdesldentifi aq,n%%gﬁggsﬁeﬁgég. SVWI \{E%ElEelélsEeﬁgéLn%%‘Gg

FDQGDTTR, ITASYEDR,
IPENNPVK

19 20.7 QLVEQVEQIQK, CAAG62380
FSLFAGGMLR

20 16.4 IPDQLVILDMK, P49755
LKPLEVELR

21 25.6 HDWIINR, AYEYVECPIR, P53701
DYQFTILDVR,
SWMGYELPFDR

22 129 TEDLEATSEHFK AF053233

23 105.0 EVVSPQEFK, 015394
NIINSDGGPYVCR,
AVDGFTFTEGDK

24 343 IEEACEIYAR P54920

25 48.7 SPQQVLPSPDGR P22570

26 14.7 ELAPLFEELR AAF17239

27 26.0 STIGVEFATR P24410

28 26.0 DEFLIQASPR P51149

29 283 DNEGSWFR NP_003625

30 25.6 LOIWDTAGQER, P11476
TITSSYYR, QWLQEIDR

31 25.6 TQIDHYVGIAR NP_006045

32 46.1 QIAVEAQEILR AAAG65729

33 26.0 FLTQPQVVAR 043760

34 41.9 VAEDEAEAAAAAK P08195

35 127.0 IQTQPGYANTLR Q00325




3733.
4026.
4281.
4434.
4615.
4829.
5022.
5224.

SQGYVLSSI EGR 043684 3823. 7TQLQLDERP53007 3926. 1EVSFQSTGESEVWKQ07021

8LSELQLR, QLVEQVEQ QKX90872 4131. 9DNVDDPTGNFRAAA19572

8VEEVGPYTYRQL4108 4342. BATVLESEGTR, NP 038470 DVQGTDASLDEELDR
AFNASQLI TQRAAF44345  4534. 4HSEI QQLER
3DLOQYCSQAKAF047442  4727. 8AEEWEVQYVETSAK,
ADLECVTNLQEVARP10619 4925. 8WPYAGTAEAI K,

9YDPTI E
9EQNSPI

descri bed in

QL2846 NI LSSADYVER
P11234 QVPVEEAR, VFFDLMR
P30042 EVVEAHVDXK

DSYRP10113 5130 _6HLI PAANTGESK  P42655 Y1 AEEATGNDR
YBEMP # A8 6ki7a) VI OBERTGNAVR SipenceybECSAL oRRISasN ufbers BOVA

Tables |1 and 2 aboyg €an (Pe H'p&Hidal One Ol filhiked esGrmod

36 25 VVVTVEQTEEELER 015269

37 33.5 QGYVLSSIEGR 043684

38 23.7 TQLQLDER P53007

39 26.1 EVSFQSTGESEWK Q07021

40 26.8 LSELQLR, QLVEQVEQIQK | X90872

41 31.9 DNVDDPTGNFR AAA19572

2 81.8 VEEVGPYTYR QL4108

43 428 ATVLESEGIR, NP_038470
DVQGTDASLDEELDR

44 34.4 FNASQLITQR AAF44345

45 34.4 HSEIQQLER, Q12846
NILSSADYVER

46 153 DLQQYQSQAK AF047442

47 278 AEEWGVQYVETSAK, P11234
QVPVEEAR, VFFDLMR

48 29.4 DLECVINLQEVAR P10619

49 25.8 WPYAGTAEAIK, P30042
EVVEAHVDQK

50 22.9 YDPTIEDSYR P10113

51 30.6 HLIPAANTGESK, P42655
YLAEFATGNDR

52 24.9 EQNSPIYISR, AK002077
VLQSEFCNAVR

53 22.1 YLECSALTQR P15154

The BCMPs described in Tables 1 and 2 above can be used alone or in

1 8 AUG 2004



-17 conbination in the diagnosis and therapy of breast cancer nentioned in
nore detail below. In addition, one or nore of these BCVMPs can be u%@cﬂ“ﬁrﬂﬂm
conbination with one or nore of the proteins described in Table 3 below. 5
Table 3: Proteins which can be used in copbination wth the proteins of
Tables 1 and 2 BCWP if MW (kDa) Ami no Aci d” Sequences of Tryptic Di gest
Peptides 717.91 MFVDPSLTVR, HLSPDGQYVPR 1116. 6 NLSPDGQYVPR

8120. 6LQVEQQQQL 8413. 6SANAEDACQEFSDVER The sequences of BCMWP 7 and BCWP

11 are di scl oS¥HbmAtiooghedirguosis gdglmepy of kigast eansaementontddn mosedethih

le 3 h | f | [ | 99/.18202, d
the Sequence HOBCIRRTRRHGRERy Blorest 8 RowPY LS TR in Ty Simlioh efiong "

det ect ed | evebr mbtcadfBelprobans ddatided il T ableSAsdlow] ssue from subj ects having
breast cancer relative to the detected | evel obtained upon 15 anal yzing

breast tissue fromsubjects free frombreast cancer will depend upon the

particul ar analymti,cgl protocol and det.ection t.echnique that | ed,
Provi ded o hat TER" Piocdli MR cnf B uikd 5 b pSieliFE Rbdh piniiis oS ER L andq
di sease tissug. Accordingly, the present invention contenplates that each

| aboratory will establish a reference range for each BCW in subjects free
from breast cancer according to the analytical protocol and 20 detection

techni que in use, as irstopventipoal—dn—the—gragrpstiec—art—Preferably, at
| east one control pos?gﬁgg bf@gggﬂ?@%su3A§3Wb%é“¥$?WF@P§G%ject known to
have breast cancer or| at |east one cont'qbgﬁggﬂg&ﬂp tfeast tislsue sanple
froma subject known {o be free from1 8| AUG 2004 -18 breast cancer (and
nore preferably both p@sitive| Hh8 negati YEMEVDRSATVRnpl es) arg incl uded
i n each batch of test|sanples| anal ysed.

HLSPDGQYVPR

11 16.6 NLSPDGQYVPR

81 20.6 LQMEQQQQLQQR

84 13.6 SANAEDAQEFSDVER

The sequences of BCMP 7 and BCMP11 are disclosed in WQ98/07749.

10 BCMP 11 was cloned as described in Example 3 herein. The sequence of BCMP81 is
disclosed in W099/18202, and the sequence of BCMP84 is disclosed in
WO099/47669.

For any given BCMP, the detected level obtained upon analyzing breast tissue
from subjects having breast cancer relative to the detected level obtained upon

15 analyzing breast tissue from subjects free from breast cancer will depend upon the
particular analytical protocol and detection technique that is used, provided that such
BCMP is differentially expressed between normal and disease tissue. Accordingly, the
present invention contemplates that each laboratory will establish a reference range for
each BCMP in subjects free from breast cancer according to the analytical protocol and

20 detection technique in use, as is conventional in the diagnostic art. Preferably, at least

one control positive breast tissue sample from a subject known to have breast cancer or

at least one control negative breast tissue sample from a subject known to be free from




I n one enbodi nent, the | evel of expression of a protein is determ ned
relative to a background value, which is defined as the | evel of qqgﬂﬁimm
obtained froma proximal 5 region of the inmage that (a) is equivalent 1h
area to the particular feature in questio?' and (b) contains no discernable
protein feature. BCMPs can be used for de %btion, prognosi s, diagnosis, or
noni toring of breast cancer or for drug devel opnent. In one enbodi nent of
the invention, breast tissue froma subject (e.g., a subject suspected of

havi ng br east beeadcanger (dsnencypsefgrably both pesiéyecandmspativecoonyol samples) avet i on of
one or more of . d%%%ﬁb%&h%?%sf?mi‘pl@%a?'se decr eased abundance of said
SN e I SSUé Trom

one or nore B reast ‘he subject relative to breast

tissue froma subj &téncdmboddned| thellévreof &:@rRsbloAdTh peadiREs détermiined Relatient r ol
sanple) or a Fr eviously deternm ned reference range indicates the presence

or absence of¢ bbacksroupd yalue, whish jsdedingd as e degl efitigreil ebisinedram 8 praximalue

froma suybject, i e r...quant i.t at.i ve det.ection,of. cl usters.of BCMPs
1 Tabl o8 1. bralgh IR KRG R o SRl b Sea I P B refdéFh Shdn,

gi ven BCWP cagndyh) desteink B6 discamable Grdtéintfeathdde data provided for that BCWP
in Tables 1 and 2. The BCMP is a protein conprising a peptide seqguence

descri bed for that BE&MPs qanrhefused firyetzotiors prognesipgliagnobiar erienitasing ofibreast

preferably all of, the.peptide seguences scri be or that BCMP). In one

Ebod ment , - bPEg oy PEREREYERPRET. 17 856 mEOERETy U ¢ PP bt e

detection of g LEubjRE E.£f a hibfedBsidpectd oflIdA réas@@&c%%% ailse@ BYDNat i on
BCMP or BCWPs (or any

of them wherein a change in abundance of the _
conbi natlifon oélecthaphpreds fondeteationrof ane ot mesa e the BAMPrainsliabjesdtand@. ki ve to

b t ot f | ect . .Subj ect f b t . Q. ,
controlSampl SRt yRIRGal FigBRg of e PbAG tnbrerel B it Plebict "
presence of brfank 16 BRa& tisshd rémbY bRl 5iduBfEbe $elTtin b&%ﬁ%ﬁﬁc%gé%‘ldipf roma

subject is analysed for quantitative detection of a cluster S in
Tabl es 1, 2 aceht®] sdmgle)MiG P@0ibusly deteomined cdferBaddrangreingdicatss the praseant 00N

additionally provides: (a) a preparation conprising the isolated BCW; (b)
a preparation ﬂiﬁ?@r??ét%ﬂﬁ‘@“gr more fragnents of

15 In a preferred embodiment, breast tissue from a subject is analysed for
quantitative detection of clusters of BCMPs in Tables 1, 2 and 3.

As will be evident to one of skill in the art, a given BCMP can be described
according to the data provided for that BCMP in Tables 1 and 2. The BCMP is a
protein comprising a peptide sequence described for that BCMP (preferably

20 comprising a plurality of, more preferably all of, the peptide sequences described for
that BCMP).

In one embodiment, breast tissue from a subject 1s analysed for quantitative
detection of one or more of the BCMPs in Tables 1 and 2 or any combination of them,
wherein a change in abundance of the BCMP or BCMPs (or any combination of them)

25 in the breast tissue from the subject relative to breast tissue from a subject or subjects
free from breast cancer (e.g., a control sample or a previously determined reference
range) indicates the presence of breast cancer.

In a preferred embodiment, breast tissue from a subject is analysed for

quantitative detection of a cluster of BCMPs in Tables 1, 2 and 3.




the BCWP; and (c) antibodies that bind to said BOW, to said fragnments, or
both to said BCW and to said fragnents. As used herein, a BCW |s1 A "
"isolated" when it is 5 present in a preparation that is substantial’l E&/ lllﬁr@g
of contam nating proteins, i.e., a pr epay tion in which I ess than 10%
(preferably less than 5% nore preferably fess than 1% of the total
protein present is contam nating protein(s). A contamnating protein is a
protein having a si gnl ficantl y different am no acid sequence fromthat of
the isol ated BCWP, Foreagh BOMP deaprssentrinygntigieadditianallyi aroyides: (aha prepamtingr ei n,

a 10 "signifi f

cont am nati ngtang e lie SRS BPEIBRE PropBratRE hifisiBE AL bmbisTrqemepts of
anal ysi s, per fle/BEMPaasd(c) angbddiesitha bifdetbekidBEMP| o idiragméits, BEVHH tof t he
i nvention can he_assayed by any nethod known to those skilled in the art,

i ncl udi ng but saéBUNRand tp said fragraenty. eAeWédwmr@r%%g’yls diselateds ehen itis
herein, Kkinas re@&%%’&pr g&%ﬂhﬁ?% ﬁst@iaﬁgéégo%ééﬁﬁl 85 H‘trao*l?elhsf“”“ | onal

assays, I m$Mmunobassays, stern S SR TS s *BCVPs

are separ at edpre?ﬁtaﬁoﬂnﬁvﬂﬁh 1d3¥ thén! T0UE (pRéfetabBi 16ss\Hin 890 morEpratdratay 18y than
staining the In one enbodinent, the BOMPs are stained with a

fluorescent dj%)ahtheitpighpiotein present i ¢antpneisatingpIotein{fin ek corggminatirg drotein

Mol ecul ar Prgh 20. bl hi
burpose. A pr Broppisit faving s BNl CARGen| Eno 2l RuldReTomifal itk Mon no.
09/ 412, 168, f isbREbdBCKAH, 8P@terRnindPOPmas¥pshirdl andlPaor A uadIRrdRI £ N DY

reference inits entlrety Al ternat’ively, BCMPs ctan be detected in an
i munoad®ay. {‘signifieantlydbiferent®isequence isroma that peraitsi the pentéminatiog psotanta bt i ng

a sanple froma ect .t be teste an_apti - nti body under
Gondi L1 ons. SuERONHRESTHIE RSB LY B p il ebfimer AOrEnB Be, <
present, and gefefGick PebteéolMeasUri ng the amunt of any |m"runospeC|f|c

bi ndi ng by the antibody. Anti-BCWMP anti bodi es can be produced by the
met hods and techni &?heBQMEEgrbﬁthhawenmndanb@raesaend)bwlamwemteﬂmﬂlkndwn those

SRR N N T N R I
gng(r)g;g?@t , aRdrbiORMadasBa B YRyma Asdafs, bRlng RsARSAY otheP MlrlcBBhallabagse (e. 9.,
immunoassays, and western blotting. In one embodiment, the BCMPs are separated
on a 1-D gel by virtue of their MWs and visualized by staining the gel. In one
embodiment, the BCMPs are stained with a fluorescent dye and imaged with a
fluorescence scanner. Sypro Red (Molecular Probes, Inc., Eugene, Oregon) is a
20 suitable dye for this purpose. A preferred fluorescent dye is disclosed in U.S.
Application No. 09/412,168, filed on October 5, 1999, which is incorporated herein by
reference in its entirety.
Alternatively, BCMPs can be detected in an immunoassay. In one
embodiment, an immunoassay is performed by contacting a sample from a subject to
25 be tested with an anti-BCMP antibody under conditions such that immunospecific
binding can occur if the BCMP is present, and detecting or measuring the amount of

any immunospecific binding by the antibody. Anti-BCMP antibodies can be produced
by the methods and techniques taught herein.

In one embodiment, binding of antibody in tissue sections can be used to detect




ti ssue biopsy) for the level of the BCMP where an aberrant |evel of BCWP is

I ndi cative of breast cancer. As used herein, an "aberrant |evel" Qﬁbﬂgkﬂm
| evel that is 5 increased or decreased conpared with the level in a Z
free frombreast cancer or a reference I$ | f desired, the conparison
can be perfornmed with a matched sanpl e on1the sane subject taken froma
portion of the body not affected by breast cancer. Any suitable

i mmunoassay can be used, . inc¢luding, without linmtation, etitive and

non- conpet i t i FETEELE I\G%Otcmhagpﬁgn@'@mmlﬁﬁ@sofgaerara@r%%g 50 In @ Specific
radi of MMuNoasgakSdindehd, IibBAY TBENPILEH bt TR0 HariBR IRl e"g'.s,%rl:qu\ﬂsgh"

i munoassays, | hmunopreci pitation assays, precipl reac ge

di ffusion préssupbidpayy foatieilens ofﬂmmmlvfzﬁdnsmoibemﬁa&%l A@IMPiinat i on
assays, conplement-fixation assays, inmunoradionmetric assays, fluorescent
i munoassays gAY Bf@eﬁﬁtﬂa?%ﬁuﬁéﬁﬁ@éﬁem’laﬁ berrask Jgvs] eneass Bdnrel Bwhisbe
det ect ed |n a; I

hom)genat e) bi/JClﬁ%g%sm 9’? g}p'arelas‘gﬁgtvl\]fg% eggTs a{bjﬁcph? %ﬁ% l&r%fs?g%necgr, T

capt ure reagenteféienée levéln Iﬁdﬁsirccﬁ@i@cdiﬁﬁdxh@ﬂyan lbéspdﬂﬁﬁﬂleﬂ vithaPibticBed SagpRCVP.
The capture reagent can optionally be imobilized on a solid phase. In the
second step, &omdhe sung gubject; tﬁlennrmm;portmeqféhp brestyanot affﬂctetbbxgbmstlcgnmed to

detect the capture Cl\gg [n. 20 one enb the de reagent is a
| ectin. Any lecti nggg blg uSeq PGPS eﬂﬁer pgiggud[‘% %‘Pg lérPE- ol y bi nds
to the BCVP r aéhigdtitiveanid hon-0bmpétitivessy¥ystbmaising ¥R hnighes SikARs GeEtermPr ot ei n
as the BCMP or to other proteins that share the antigenic determ nant

r ecogni 4&d bybbtﬁeraslmlnmumssm,@mé{wm lmkﬁbmummsorhméa&shﬁs eandwichT n

binds to the BCMP with ai {3? qus ater. miditg%{leferably at
| east 5-fol d 25V gPEEEP EP’FH“‘r?Pfi?‘P‘ PR ASSHEy BrESIRY ‘H“’&B‘FQ)/“ 28| °M0-fol d
greater affinpie¥; 1thhr%ﬁcﬁdhssl?rhﬂmﬁidm&smd £94yar iBldthation@s8yd he same core

protein as the B or to said other proteins that share the antigenic
det erminant r e@nglnmeﬁﬁmmraesmumumpmdms@dc ossayth dlupreseant immgneassayst i on,
a lectin that g gelt hl e for detectlng a given BCWP can readily be

I dentified by UGS in the art, for instance upon testing one
or more 1k 8 AUG 2094, eﬁkﬂl@%tB(fﬁP%@H'%ﬂ%_@téd ifa figl @np ?Qﬁ&dlﬁﬁné%? of
Surmar et al., Lectins as Indicators of Disease- ASSOCI ated dycoforms, In:

Gabi us HJ & Bxbitussi® Hombgehate)l9OBearisadaitwe-step sandwich assay. In the first step, a

capture reagent (e.g., an anti-BCMP antibody) is used to capture the BCMP. The
capture reagent can optionally be immobilized on a solid phase. In the second step, a
directly or indirectly labeled detection reagent is used to detect the captured BCMP. In

20 one embodiment, the detection reagent is a lectin, Any lectin can be used for this
purpose that preferentially binds to the BCMP rather than to other isoforms that have
the same core protein as the BCMP or to other proteins that share the antigenic
determinant recognized by the antibody. In a preferred embodiment, the chosen lectin
binds to the BCMP with at least 2-fold greater affinity, more preferably at least 5-fold

25 greater affinity, still more preferably at least 10-fold greater affinity, than to said other
isoforms that have the same core protein as the BCMP or to said other proteins that
share the antigenic determinant recognized by the antibody. Based on the present

description, a lectin that is suitable for detecting a given BCMP can readily be

identified by methods well known in the art, for instance upon testing one or more




and d ycobiol ogy, at pp. 158-174 (which is incorporated herein by reference
inits entirety). In an alternative enbodi nent, the detection reagdri AU 2004
an antibody, e.g., an 5 antibody that imrunospecifically detects other
post-translational nodifications, such ag, an antibody that

i mmunospecifically binds to phosphoryl at éd™"am no aci ds. Exanples of such
anti bodi es include those that bind to phosphotyrosine (BD Transduction
Laboratories, catalog nos.; P11230-050/P11230-150; P11120; P38820; P39020),

those that bi ketipperymssypdiefatie] errpages 1681569 af Svmaretjahclectigs as Indgaters 0

(zymed - Labor 3 BARe fesBBuel ol B GAaRBH WhaBED i BISE IR S 200,
13-9200). If debGlyeebiokedeitepe IsRUTNGritcBsikorforarel Aefsh Bpffereide ih @k at ed

nucl eic acid sequences or subsequences, including conplenentary sequences,
can al so be usatieiyh Ingpoliematize emhodiseay she deteption cengenlds an gntdhody, ©12.88MVP, or

b f, 15 ¢ i Si | 8 | eot.i d f er abl
Teast 12 3nucl EbHogahat EnRRReS AL o Other btk e Taie N e B et b
used as a hybhd g ZfboaytHat RRAundpLEiFEi1RHIh® 0 pRESAYEyIRad altholkiatt, f Or

detection, prognosis, diagnosis, or nonitoring of conditions, disorders,
or disease st HxamplesigEawhantbodigstincludethoshthatiipd éxspliasphatirogmedBDencodi ng

cuggesti ve of ToBHEURR LoRmeeE Bhighte BIPAREO SR BB PAPL FEREATS .,

can be carri ef36050) RéoR tHRIARFto pheSiHos&ildq 758l 2abdaBrids MeDiREth Sansanl e
containing nucleic acid with a nucleic acid™ probe capabl e of hybridizing

':1 oba_ gNA%r RR¥antisex, Céhcn@dﬁag 120. BONROO adghosedbatdiind torphosphothredreine (Zymed
nybr 1 di zat | onLARRPEEH e SOt nd nskilor b Fadpas st 7 LaeIEds 2y i g

breast cancer, as 1RRsfgESELACBRLOY RGNS, LAMARA Lo o Bl AKIdeSed

di agnostic kits, conprisrng an anti-BCVP anti body. T Ition, such a kit
may opti onal | yeqnemqes ios subsequencespimchidofg dohgplerhaitirywequepncds] yan alsd bamstedams f or

usi ng the antj - B( anti body for diagnosis, pr osi s, therapeutic
moni '?ori ng orhﬁf{%ﬁﬁiaﬁﬁéﬁ-gﬁ nyelept g@caﬁasiamngﬁ S@Eq%nqegmr@f bi ndi ng
1 8 AUG42004 - : ' as a

13 i @ﬁﬁ%ﬂﬁgﬁwﬁbﬁo@a& [gr%%}éably( gi)lggt %@hﬁ@le&mﬁﬁn@g@a

i
reagent str the “anti- anti body Is I mo and (4) a
| abel or i nsepteféralsty atleastd Smaglebadasrogn be used as a hybridization probe. Hybridization

assays can be used for detection, prognosis, diagnosis, or monitoring of conditions,
disorders, or disease states, associated with aberrant expression of genes encoding
BCMPs, or for differential diagnosis of subjects with signs or symptoms suggestive of
20 breast cancer. In particular, such a hybridization assay can be carried out by a method
comprising contacting a subject’s sample containing nucleic acid with a nucleic acid
probe capable of hybridizing to a DNA or RNA that encodes a BCMP, under
conditions such that hybridization can occur, and detecting or measuring any resulting
hybridization. Nucleotides can be used for therapy of subjects having breast cancer, as
25 described below.,
The invention also provides diagnostic kits, comprising an anti-BCMP
antibody. In addition, such a kit may optionally comprise one or more of the
following: {1) instructions for using the anti-BCMP antibody for diagnosis, prognosis,

therapeutic monitoring or any combination of these applications; (2) a labeled binding



approval for diagnostic, prognostic or therapeutic use or any conbi nation
thereof. If no labeled binding partner to the antibody is provided) B M 2004
anti-BCWP antibody itself 5 can be |labeled with a detectable marker, e.g.,
a chem lum nescent, enzymatic, fluorescep, or radioactive noiety. The

I nvention also provides a kit conprising @ nucleic acid probe capabl e of
hybri di zing to RNA encoding a BCMP. In a specific enbodinent, a kit

conprises in one or _nore container. pair of priners (e.g., each in the
size range of PEEH o thentb '(ﬁéé?lla@%@e&@h@ﬁamge&bﬁw yoR veieh theés and
still nore pr BNy s 20 | . ' ction
colndi tions (F:)a%fltg_ri ne g@@i%ﬁ#ﬁéﬁﬂ%‘%&%ﬁa ({)ggé?&gg%ﬁ%&g@bg‘g@&% i cI aci d

encodi ng a BChfiproedl dbr disgriogtif prysiestiser thérapduticiue o armdiconstifation. thereofl MHi S et
al ., 1990, PCR Protaqcols, Academc¢ Press, Inc., San D ego CAz3 | i gase
chai n react i oRe {abgled bmdismpartigy ta the apabady is prgvidedsthe a%‘}'%ql\épﬁfl prdyritsglt i on,

15 or other ﬁlh&dl A |t r L.sQ.: ' .ch al |l ow
for the det eLT? I on %Pég&)p uraaﬁe?{&%bgﬁgé%}ag%d?a C%gﬂlblﬁﬁlﬁlgf{sgéﬂ}’d%?yeﬁg{é ’ei ¢ aci ds
each encodi ngflaorgédeht, oArddidactiedmefity.onal |y further conprise a

predeterm ned anmount of an isolated BCMP protein or a nucleic acid

encodi ng a BOWP, eThe invemtionalso provides a Xk gamprising @aweleist acidbprobe eapaplefi nj cal
St udi es The dj ' h 0s)ti 0 e t _lLnvent.jon
can asei st i niotibh fo REGEBAREA FORPOHh b SpE mbQBuBhE R B sorBt R

t herapy of Dbregsér maRGOhtaidefs Dpdir ofprxaeks (B eachdn thekidSrafifd G04IBGS are
tested for their ability to restore BCVWP |evels in 25 a subject having

breast d&ncer nudeqtisgs|more prgferably 10uH) rusleotifessandrstilmeneaaeferabbnk®20or . in a
treated subject . aftern treatment with taxol or doxorubagkn). t

bt ecer ve. Bevprasieidty o itct SRR mhlod SR fonPlap it ARafiionf at o

one or nore Bfehiis porioP6f a ARy 8éld chéb BeME Rhafas®mNpolyhbRseEHalipds and
conpositions of the present invention 18 AUG 2004 -23 are used to screen

candi dat es f oreastiasl (sed, e, Ianigdyalt,d PSR Pyotoceld, vicadermic Rressi Ing., Bae Biego,
g?ggg (rj’ i rs}u;h bfm,l l\1lgla(gel:J C l a?n lge%gti(gnhége Eﬁ 386,§b%duesg o]} rQ%r?e%) ic?ases,tcljlfc c ;?rrobg %ra]lctllj(?n,
15 or other methods known in the art.

Kits are also provided which allow for the detection of a plurality of BCMPs or
a plurality of nucleic acids each encoding a BCMP. A kit can optionally further
comprise a predetermined amount of an isolated BCMP protein or a nucleic acid

encoding a BCMP, e.g., for use as a standard or control.

20
Use in Clinical Studies
The diagnostic methods and compositions of the present invention can assist in
monitoring a clinical study, e.g. to evaluate drugs for therapy of breast cancer. In one
embodiment, candidate molecules are tested for their ability to restore BCMP levels in
25 a subject having breast cancer to levels found in subjects free from breast cancer or, in

a treated subject (e.g. after treatment with taxol or doxorubacin), to preserve BCMP
levels at or near non-breast cancer values. The levels of one or more BCMPs can be

assayed.

In another embodiment, the methods and compositions of the present invention




separate cohort for treatnent or analysis. If desired, the candi dates can
concurrently be screened to identify individuals with breast canceg;
procedures for these screens are 5 well known in the art. Purificat!ri@rp'uéfmﬂ4
BCWPs I n particular aspects, the inventiop, provides isolated BCWPs,
preferably human BCWPs, and fragnents antfderivatives thereof which
conprise an antigenic 10 determ nant (i.e., can be recogni sed by an

anti body) or which are otherwise functionally active, as well as nucleic

aci d sequencearegisedi seseenisandidatesytor aglinicalminbyt to ddentify indisidwads having breat

herein refers_to material .di splaying one qr re, functional activities
associ ated wif #cgr, '1155 n ‘é’r‘fgjj‘raﬁsoi‘%@e&%ieye&%“%%%&“ the émgy Bf ﬁ%ﬁ?\egﬂf“f?ddn Bowvp
substrate or Eégifatdédhditr fadtindal or anRkykigC M dekirad, (Y dadiiddtel Gardfor@Biréntlydfeg et
15 anti body), immunogenicity, enzymatic activity etc. In sgem fic

enbodi ment s, sdreened e idenafy lpdmduaéswﬂelpmmgaﬁqeamdme@fora BESEreesATPr i Si ng
at |east 5 am g acids, .at | east 10 am no acids, at |least 50 am no acids,
or at Iéast Vs &H?%l%&eﬁ' Fragnents | acking sone or all of the regions
of a BOWP are also provided, as are proteins (e.g., fusion proteins)
conprising such fragments. Nucleic 20 acids encoding the foregoing are
provi ded. OncPBurification @ B&MPs nucl ei ¢ aci d whi ch encodes the BCMP, a portion

o he S, B ey gEE kel P BT AnPE SRS G
functional pr Bosbd 85 Bhghbis ol 8HAlived ighuchfih tasibACk] igkae! 1 ng_of

the product followed by analysis by gel 25 electrophoresis, "I nmunoassay,
et c. ThdOBCVPdetemmnantf(i.e deandreaeepgnisad by an sutitadsplomwhiich ard dthemvisey st andar d

e s L1 L L S 58 2 SR B Pl 00 5
ot her st andar deydcRghitlyiGd s UsBPhEtH rblofibl et ARy Rig e of ribrfUC 2004
Cc t "enco

-24 Alternatively, oncCe a reconbl nant nucl ei c acl es the BCWP is
identified, thmctonalaetivaiesmssaiated wethadnit-dength (Wikl-GEPBCMP, lper. dentlingth £ r om

the nucl eoti de, gequence of tfie gepe: coding region contained in the
15 antibody), immunogenicity, enzymatic activity etc.

In specific embodiments, the invention provides peptide fragments of a BCMP
comprising at least 5 amino acids, at least 10 amino acids, at least 50 amino acids, or at
least 75 amino acids. Fragments lacking some or all of the regions of a BCMP are also
provided, as are proteins (e.g., fusion proteins) comprising such fragments. Nucleic

20 acids encoding the foregoing are provided.

Once a recombinant nucleic acid which encodes the BCMP, a portion of the
BCMP, or a precursor of the BCMP is identified, the gene product can be analysed.
This is achieved by assays based on the physical or functional properties of the
product, including radioactive labeling of the product followed by analysis by gel

25 electrophoresis, immunoassay, etc.

The BCMPs identified herein can be isolated and purified by standard methods

including chromatography (e.g., ion exchange, affinity, and sizing column

chromatography), centrifugation, differential solubility, or by any other standard

technique for the purification of proteins.




acid. As a result, the protein can be synthesized by standard chem cal

nmet hods known 5 in the art (e.g., see Hunkapiller et al., 1984, Natuyre
310:105-111). In another alternative enbodi nent, native BCVPs can biBAUGZW4
purified fromnatural sources, by standag? met hods such as those descri bed
above (e.g., inmmunoaffinity purificatiofif. The invention thus provides an
| sol ated BCMP, an isolated BCWP-related 10 pol ypeptide, and an isol ated
derivative or fragnment of a BCWP or a BCMP-rel ated polypeptide; any of the
f oregoi ng can be pAdgmatiyely,once agegsnpupant mﬁfpééﬁﬁh%ftﬁé@&s theyBCMRisi cal

pyntIel S ot RfAred, W Atr® ol AMOIERE 0P B i cal e BELh dorE RO, MO0 S

for the cloning o gene encodi ,are “pre way of

exanpl e and naticledtideiseipieaté Gmhﬁgbﬁ-mlﬁﬁgeﬁ‘gioﬁi@:oﬁ@ﬁiwﬁﬁﬁfe reéorhbifait mAske et
i nvention, including DNA and RNA, and conprising a seq}yence encodi ng a

BCIVPhor_ a 1; r agﬁénﬁstaﬁﬁ?lgbme Ryptein capbvpynthpsizaddbystindpesinhienical mehade known I
cher cal Sappr BabRalT68” S5 SRERRL shalr AFbL g d Badn 5P £ Cat T on, The

nucl eot i de sequencgfarfihdr AReMaSFLGhbddMYiBRt hative BAPP8ANDE pirifed from natural

i dentification and cloning of the gene encoding a BCMP honol og or BCWP
orthol og i nchemcasgby standasq meghods senh asdhase desegibednbioviei (bgaiinssinogféinsyi c

| i braries or ex %e%sﬁiegn | i braries. 25 For exanple, to clone a gene

encodi ng a BCR}Il’Ii V” t echni ques, anchored degenerate oligonucl eotides
(or a set of nDSt {rhialvénGbr GRS PRVRRS LA RRlatCBECRE, 48 HNESBChEPrédlkibd ROVP
peptide fragnents identified as part of the sane protein. PCR reactions
under a Mari epglypéptideratidtandsalated detveative of tagmentwif aBCMPor arBClBhalatadd
genomc DNAs (e.qg... frombreast tissue or fromcells. of i ne system
PFom one o nBySpebige; % O ot Prossingi e be produo by ep S nt BRAFT RIS i b
performed on gpyh&wiRhll9RiheHSHMhoaRd genom ¢ DNA using the oligonucleotides
(which preferably are nested) as above. Vectorette PCRis a nethod that
enabl es the anplification of specific DNA fragnents in situations where the

sequence of OPsl(}Yati?)Q%f%ll\Iﬁncloginlég,%—rhus’ It extends the

15 Specific embodiments for the cloning of a gene encoding a BCMP, are

presented below by way of example and not of limitation.
The nucleotide sequences of the present invention, including DNA and RNA,
and comprising a sequence encoding a BCMP or a fragment thereof, or a
BCMP-related polypeptide, may be synthesized using methods known in the art, such
20 as using conventional chemical approaches or polymerase chain reaction (PCR)
amplification. The nucleotide sequences of the present invention also permit the
identification and cloning of the gene encoding a BCMP homolog or BCMP ortholog
including, for example, by screening cDNA libraries, genomic libraries or expression
libraries.
25 For example, to clone a gene encoding a BCMP by PCR techniques, anchored
degenerate oligonucleotides (or a set of most likely oligonucleotides) can be designed
for all BCMP peptide fragments identified as part of the same protein. PCR reactions

under a variety of conditions can be performed with relevant cDNA and genomic

DNAs (e.g., from breast tissue or from cells of the immune system) from one or more




5 application of PCR to stretches of DNA where the sequence information is
only available at one end. (Arnold C, 1991, PCR Methods Appl. 1(1)f§%U€%m4
Dyer KD, Biotechniques, 1995, 19(4):550-2). Vectorette PCR may be
performed with probes that are, for exa #e, anchored degenerate

ol i gonucl eotides (or nost likely oligonutieotides) coding for BCMP pepti de
fragnments, using as a tenplate a genomc 10 library or cDNA |library pools.
Anchor ed degenerate ol igonucl eotides (and nost |ikely oligonucleotides) can
be desi gned f &RECKS Aﬂ;@\m&?ﬁq rgactiong garcbe Rerformed en gny @WBEIC@NIQ@B dmay be

| abel ed and [ | nd

libraries. Bég)rrﬁdg eot i gﬁg ﬂ%é b o?‘]‘“g?@n g %?Pﬁre “ 6‘1 S?e&ﬁ%[%ﬁg‘t ein
wll often i d%bﬂofextetﬂi[ﬂ{ﬂs&matmfed R BRiblesQhe ﬁhﬁhﬂidaﬁbﬁb}ﬁspeﬁﬂﬁ DR fraptknts
genom c DNA |ibraries may be obtained fromany suitable or desired

manmal i an spedl BBations whste st sequanserphemty aae primgcisdopwdeThusqilentonds the

o avent. PrventioirearLoTReR B S RE PN APt s s b arna RN | ol y

W th conpl enemailallest bid ehe (ARhold €7) @59 EPCI Mihddk Reypl. AN PE -85, D)Qemjldl ng
20 on the application, a variety of hybr| di zati on conditions nmay be

enpl oyed to oB!tmqlﬂnmyG&d@Eﬁd@(é)e%ﬁQeﬁcééﬁcmcttee%@R n3y%e B5ymad Hith psskes 50%
55% 60% 65%, 70% 75‘V 80% , 85%, 90% . 95% 99% i dentical, or 100%

i denti cal , ?htaﬁ ebafncgoreY(SE 8'%#%‘3 %’HB‘&‘&‘?W& éorggﬁs(f% ESr a high
degree of 53' Gﬁédn‘t’lbfeﬁhdés?l:@dlh%’ IrBENP] fredhd, uOng adh EerkiNel atg%nfnﬁfcm 25
t he dupl exes, such | ow salt or high tenperature conditions. used

herei n, 10nhi ghllbrarss@rrqmﬁ;éritbrwmdolsi ons" neans hybridization to f| | t er - bound

DNAinO.SMNaHP 7% . sodi um dqdec 1.mM EDTA .at 65 C,
and washi ng i n 0. 148ered degengials °j{g°8§°1?9tthgﬂﬁgﬂc5‘§é‘l(‘ SEly SBRRETCOED) oot o5
Current Prot OSQHélgﬂ%dW QFECMP E&p@xh@%gmeﬁ{@' Thése o@g@ﬁﬁbl?d{'f&béﬁﬁ 'BQ labeled

Associ ates, Inc., and J ey & SonS, Inc., New York, at UG 2004

-26 p. 2. 10. 3and hubmldmdad) ﬁ&tetse:nniannmg/cmiﬂmnd@aomm DN4A ldname.'sety ) For sone
appl i cations, ess st.ringe condit.ions for duplex for are. required.
A’ used her o RiEBHAIES @ & ﬁfﬁepﬁﬁe@née oMb SRl idgntify the
0. 2xSSC/@. 1%

SSC@. 1% §B§‘T Sgn@&s%fé@afuggﬁﬂmﬁé cgtNrAr ﬁ%ﬁ&% tbgremlbmmpm ibé dbiaftied

condi tions can eren
from any suitable or desired mammalian species, for example from humans,

Nucleotide sequences comprising a nucleotide sequence encoding a BCMP or
BCMP fragment of the present invention are useful for their ability to hybridize
selectively with complementary stretches of genes encoding other proteins. Depending

20 on the application, a variety of hybridization conditions may be employed to obtain

nucleotide sequences at least 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, or 99% identical, or 100% identical, to the sequence of a
nucleotide encoding a BCMP.

For a high degree of selectivity, relatively stringent conditions are used to form

25 the duplexes, such as low salt or high temperature conditions. As used herein, “highly

stringent conditions” means hybridization to filter-bound DNA in 0.5 M NaHPO4, 7%
sodium dodecyl sulfate (SDS), | mM EDTA at 65 °C, and washing in 0.1xSSC/0.1%
SDS at 68 °C (Ausubel F.M. et al., eds., 1989, Current Protocols in Molecular Biology,
Vol. I, Green Publishing Associates, Inc., and John Wiley & Sons, Inc., New York, at




5 addition of increasing anmounts of formam de, to destabilize the hybrid
dupl ex. Thus, particular hybridization conditions can be readily

mani pul ated, and will generally be chosen depending on the desi r edl 8 AUG 2004
results. In general, convenient hybridi za%on tenperatures in the presence
of 50% formam de are: 42 C for a probe whfth is 95 to 100% identical to
the fragnent of a gene encoding a BCWP, 37C for 90 to 95% 10 identity and
32 Cfor 70 to 90% identity. In the preparation of genomic |libraries, DNA
fragments ar ePgeh@paineerporatadchesgin biiseletencg inlitsentiaile) For seme apnlivationsoless of a

BCWP. Any sui tabl far pr rin DNA _fr.agment s be, used i.n the
present | pven%‘?‘% &tggéé}gg%snﬁf ggp]?’ﬁ °"ﬂﬁﬁ°%&‘i_f5%“f°§r2%§\}’éﬁ¥“’§‘pé’&9 faéelgi tes
usi ng vari ousstriggértic6hdiBBnsZIEHNE Svasiihs & M2%SUSON% SDS 1RY *CFRusubel éMifise in
t he presence of manganese to fragnment the DNA, or the DNA can be physically

sheared, as f 98%xumng)-cHybydiggioncanditions cancaloNE rendayedbmore rnganhbythise

t i.ng to size by standard techpi . including, but not
Thited o adiieotiRehdfs BeTra Rl Rengbieo R BRNirs e perdplry, s
chronat ogr ap h?arﬁ@&laﬁh‘}%‘rﬂ%ﬁoﬂ tasti®ts @R BE kaldilg danfilatdd) an®WAiL ?éﬁaﬁﬂﬁfﬁé can

then be inserted into suitable vectors, 20 including but not Nimted to

pl asmi ds, coseliasen déepentimgionphadesirel agsblisn lorgemeral, sonvepisas hybridizationci al
chronosone (YAC). (See, e.q., Sanmhbropk.et al., 1989 | ecul ar .Cl.oning, A
Labor at or y I\/a%e,ra(t'?‘eﬂirﬁg? %T%IP%'%BB (oAl arg: 4 opé.%/rg? K}rogf" é@é‘g ’5@# (5‘9
Spring Har bojgoodegéntiesie tifd @¥hent bY Mede@cdding IBEMPNYE BPOGE 955
Practical Approach, WNRL Press, Ltd., Oxford, U.K Vol. I, I1; Ausubel F.M

et al., 18ds., ide88E and32€for AbtoM084 dleotity. i n Mol ecul ar Bi ol ogy, Vol . I,

G een Publishing sociates,. Ing., and. John {ley & sons, Inc.,.New Yark).
The genomic |ibrar ‘%&Pf%’ér"é‘&f‘é’ ﬁ%‘l?"ﬂ?llﬁﬁ’ﬂe%i‘ﬁé cf%/"’@n%%ﬂ’? 8?%’1“?%0{“80?

| abel ed pr obewﬁlﬁﬁ%i‘ﬂrbné&fk Fa44I0F theWiole 01893@”@2%&‘1 Pre n%tmﬁ?bﬁ%ﬂfgesem

Hogness, 1975, Proc. Natl.” Acad. Sci. U S A 7 . Based on

descri ption, DINA fregroents nlaytheasedm theprebent soreatore dFon exhmplel thaUBN AGHaly be2 7

| abel ed degenerate ol i gonucl eot.i de probes .correspondi to.the am no acid
sequence of Qﬁ?veﬂé’bfl?%é&o?‘teﬁ H%‘n%@&o‘{?er%C‘E?&?"ﬁg'Pe% GRRFYELY-\BF MAY SN i n

the art.jsAny pRiARS, eéeﬁc‘f‘ﬁf ﬂlﬁ?%ﬁes]:% RS ERIthIDNA r thEBRIA dad be
nucl eoti des, at [east nucl eot1 aes, at east 25 nucleotides, at |east 30
nucl eoti des, physicallgshebPed)as forekampls, byadonicatien. The DNA fragments can then be
separated according to size by standard techniques, including but not limited to
agarose and polyacrylamide gel electrophoresis, column chromatography and sucrose
gradient centrifugation. The DNA fragments can then be inserted into suitable vectors,
20 including but not limited to plasmids, cosmids, bacteriophages lambda or T4, and yeast

artificial chromosome (YAC). (See, e.g., Sambrook et al., 1989, Molecular Cloning,

A Laboratory Manual, 2™ Ed., Cold Spring Harbor Laboratory Press, Cold Spring

Harbor, New York; Glover, D.M. (ed.), 1985, DNA Cloning: A Practical Approach,

MRL Press, Ltd., Oxford, UK. Vol. I, IT; Ausubel F.M. et al.,, eds., 1989, Current
25 Protocols in Molecular Biology, Vol. I, Green Publishing Associates, Inc., and John

Wiley & sons, Inc., New York). The genomic library may be screened by nucleic acid
hybridization to labeled probe (Benton and Davis, 1977, Science 196:180; Grunstein
and Hogness, 1975, Proc. Natl. Acad. Sci. U.S.A. 72:3961).

Based on the present description, the genomic libraries may be screened with




5 nucl eotides, at |east 60 nucleotides, at |east 70 nucl eotides, at |east
80 nucl eotides, or at |east 100 nucleotides. Preferably a probe is lEP

nucl eoti des or longer, and nore preferably 15 nucl eotides or Ionger1. ‘M‘\G 2004
Tables 1 and 2 above, sone BCWPs discl oseg, herein were found to correspond
to isoforns of previously identified prot&ins encoded by genes whose 10
sequences are publicly known. (Sequence analysis and protein identification
of BCMPs was carried out usjng the methods described in Exanples). To
screen such alabgled degensiaty,plignnupleotideprobes pormgsponiingdo ihn anianraidysequsnetie

gene or its c m]iggﬁ X Nkt | | or, | onger,
nor e preferab?y ﬁé? oe%t?lfgges olrﬁg%gg grggfﬁﬁﬁ%dc&ﬁ\gg? %ﬁéﬁ’g)gln%g?’? Eﬁgl:l'

dat abases ( hepgbbbysédie ablvastd Olnslebtiddspatdbasi b5 Badledtides raptdass2( ficRBotidey) at he
Eur opean Bioi nformatics Institute -- which are available at

EBI
http: |/ ww. ex [sashZSdmeclieotides, Héa%éﬂgaﬁﬂg%%é@ét haycdeatides, lablepgit50onal

Institute of ' i vajl aly. .- .

e pt /) i noBoteqeh i Rast el igicofiofh 1680 76 nfiicorides, atast 80 mysieotidesysy
listed i n Tabheigast 16M8udleotiiesl PRETalIGE peseas 16 nidleaidee bAlRige) @ACMAIDY
reference. 20 When a library is screened, clones with inserted DNA encodi ng

the BOMP or aprefarah]id Amuelgetidasfor \gnger. hybri di ze to one or nore menbers of

t he correspondi ng f . de erate ol cl.eoti robes (or, their
compl enent ) rybri B SafsohSEPE R St ORISRl FrBitueR b Sehom c
libraries is %{ésg&ih RUSofURhSF prEvibadls ideRQREY protdifieencaddd byhe£¥AGR €,
hybri di zation with one of the above-nentioned degenerate sets of 25

ol i gonudieot i skquptashars, publickyliaiownc(iegiience analysis and proteimidentifidstionof such a
set, or its enent) .can be. f or nder hi ghl tringent or
roder at el y st PERGTES Sabe o grobdte Gefpndanarin Kol L0 S e Bt i n
2X SSC, 1. 0% , Aty ;Bbe AAY be BRINAR ib'ébrﬁﬁlehiéﬁta}“fiﬁ:ﬁhé‘ﬁe&%}%stcb%n%ﬁcr' bed
supra for highly stringent”or noderately strirgent Rybridization. 1 8 AUG

2004 -28 | n yptefaahly kherprabpisdid miklephidesi amenger, omgre preferablyddmualentides or
nucl eoti de seguenc | th | C\VP, .a. fra nt, aof , a
BCWP-r el at ed Eﬁ?pg_ﬁ? ﬁgglgggérﬂg’r af'&&’gm ﬁgp%)age%@gﬁl?yeqﬂg &dSS&BF@bggl}[rde any

of the figr egoRian FkatidsISIHGNA SRS eﬁysioﬁ%ﬁ%wglsgﬁ@é@@abomﬁibpwi es.

For exanple, DNA fromthe relevant source is isolate
available at http://www.expasy.ch/) and the GenBank database (held by the National

Institute of Health (NTH) which is available at http://www.ncbi.nlm.nih. gov/} provide

protein sequences for the BCMPs listed in Tables 1 and 2, and each sequence is
incorporated herein by reference.

20 When a library is screened, clones with inserted DNA encoding the BCMP or a
fragment thereof will hybridize to one or more members of the corresponding set of
degenerate oligonucleotide probes (or their complement). Hybridization of such
oligonucleotide probes to genomic libraries is carried out using methods known in the
art. For example, hybridization with one of the above-mentioned degenerate sets of

25 oligonucleotide probes, or their complement (or with any member of such a set, or its
complement) can be performed under highly stringent or moderately stringent
conditions as defined above, or can be carried out in 2X SSC, 1.0% SDS at 50°C and

washed using the washing conditions described supra for highly stringent or

moderately stringent hybridization.




5 and random fragnents are prepared and ligated into an expression vector
(e.g., a bacteriophage, plasm d, phagem d or cosm d) such that the hqumg§ﬂ4
sequence in the vector is capable of being expressed by the host cell Into
whi ch the vector is then introduced. Vérﬁ@ys screeni ng assays can then be
used to select for the expressed BCMP or“BCWP-rel ated pol ypeptides. In one
enbodi nent, the various anti-BCMP 10 anti bodi es of the invention can be
used to identify the desired clones using nmethods known in the art. See,
for exanple, Harl ol ¥anetheraspaci @8 thepyenbien; danes sontginimgmuslsptidgseansnces Col d

Spring Harbor - Pn %11 rien b / endi x 1.V.

Col oni es or pF%%%ﬁ ?%anligrﬁlpb%% %ﬁgfg%gl% tflﬁ%\&(}y Ee&ﬁ?@g{}ldwtﬁeﬁ{ea

anti bodi es t ofrapgslemttdffa)BCMPsilatddidpeplidd ayi dTdhéfdlrdddRth/mayl Blsb Be 8Btained b

enbodi nent, col onies or pl ac]ues contglpni nadyDNA t hat encod%s a BCWP, ay
r )sﬂp@gq

fragnent of aS@EAME expEEwRnlbratcsdFpoe ,IRA. feom thefrelgyant sourgé isgsolated
BCWP-rel at ed |Lvpeptd de can be det ect sing DYNA Beads according to
G ovi ok 8t - an SRR B R b e R A ShE (Sl B M RO RN Rer A ) by
reference. Anbict&idpRages pldshidliphagenii@ of tOmsH) fcBdhdt ohd BSHAsegudavdih dgads

M280, and these 20 anti body-containing beads are then contacted with
col oni es or pverierds cepableafdicing em@@@d&mﬂhoq@gewmwh@ésthe @edtomis denor

I ' BCWP- deri ved I id | dentifiged
by of 1 hose ISt ¥1puS buseine et A ey Bod o sl ot Bhiiot oot o
can be nonspeg(ME 8t BEMPRAED pé§Peptiles. AinSih eAPoBint i RRE Varicid @Rt P! | ca

or Celite(r) resin. This material is then used to adsorb 25 to bacteri al
col oni edlexpr agiodigs ol theBakdation st beyused (@At Hictha desiradalonee psing enetwods

descri bed hergin. | n anqther aspect anpl,ificatj.qn e to
i sol ate from Wﬁncﬂ‘efﬁm Se’gﬁ‘b ?’%W%ﬂ&wd@gzé%ﬁﬁm
subst ant i al | ynfan68 eblCRHRTRE Mbordlbts PRk, ESHER e AN, AGpERiik Te.
BCMP or a part thereof. Prr%ferabl y gﬂdgﬁga DNA@(igs EISIEAUG 2%04’-?8 at | east
95% pur e, nor qorteogiagues froheths lib8@yampbrenghOiritg orntadtadtli tlie antbpdissdes,

i el osed heidenibuhpsesionss Qs BEAARES. PR Can be carried out. 6.g.. by
use of gsPerkin-El fpgn &RESEBmERCENBhieS ¥PI8iued Rontaining DNA that encodes a BCMP,
a fragment of a BCMP, a BCMP-related polypeptide, or a fragment of a BCMP-related
polypeptide can be detected using DYNA Beads according to Olsvick et al., 29"
ICAAC, Houston, Tex. 1989, incorporated herein by reference. Anti-BCMP
antibodies are crosslinked to tosylated DYNA Beads M280, and these
20 antibody-containing beads are then contacted with colonies or plaques expressing
recombinant polypeptides. Colonies or plaques expressing a BCMP or BCMP-derived
polypeptide are identified as any of those that bind the beads.
Altematively, the anti-BCMP antibodies can be nonspecifically immobilized to
a suitable support, such as silica or Celite® resin. This material is then used to adsorb
25 to bacterial colonies expressing the BCMP protein or BCMP-related polypeptide as
described herein.
In another aspect, PCR amplification may be used to isolate from genomic

DNA a substantially pure DNA (i.e., a DNA substantially free of contaminating

nucleic acids) encoding the entire BCMP or a part thereof. Preferably such a DNA is




5 Taq pol ynerase (Gene Anp(D or Anpli Taqg DNA pol ynerase). One can choose to
synt hesi ze several different degenerate primers, for use in the PCR 18 AUb 2004
reactions. It is also possible to vary the stringency of hybridization
conditions used in primng the PCR react_'b?)_ns, to allow for greater or

| esser degrees of nucleotide sequence simlarity between the degenerate
primers and the correspondi ng sequences in the DNA. After 10 successful

anplification of a_segnment of the sequence encoding a BCWP, that segment

may be mol ecuPHFY Setadimes: mera pederablycat ieast49de ure) Cliggnucleeiidsseientes, i sol at e

e oapyrs® J8aRkad ern il ot dorepid o BriraciBhlked ABARRRIUNERRL O7 O

the gene's corplete nucleotide sequ anal'ysi’'s of Tts expression,
and t he produbéreincantbeiusad agprivh@s.n product for functional analysis, as
described infra. 15 The gene encoding a BCMP can al so be identified by nmRNA
sel ection by nucl BCR caaibg cagrisdioyt, 26 i byrise oF p Sgikan-BymenCetng thermalgxelprandon.

In this proce f ts,are used to isplate conplenentary, fRNAs by
hybri di z§t [ on?%ﬁ%‘ﬁ"ﬁﬁﬁg@rnaegAn%lﬁésorn%?plﬁgapqr@@eAnrt’O%gl\}ﬁrir%)%)bIIE%',C csﬁﬁ"?"ussa" DNA
encodi ng a BCMmtinksizeRevdalrdiFarehi Rgendrfte primed) fsreuse MHMBPCR reactions. It is also
| mmunopr eci pi tation anal ysis or functional assays (e.g., 20 aggregation

ability in vipessibloioricirythetstringssepefdiypridizationecanditiging peed ingmianiag therPGR oduct s
of the isolated.products of the isplated nR identifies the . and,
Cherefore. 1 nEactdlseRufofs B gteafinof i BrmEn e lebietentins iy
sequences. | np@glded tHeMegerPRE pfinersHRIARe EBhesPhdie REhakePIh RGDNAL AdRr Of

pol ysones isolated fromcells to immbilized antibodies that specifically

recogni 48 a Bsiveessful mpglificativel ofc sePNent2d thawequéneg cacddiing a BEMB ghatysegrnerti zed
using the selected nRNA (from t.he adsor bed ol,ysqQnes) as a.t | ate. The
Fad ol abel od FRKREBPILHIEASReCIon Sbenegusnb g i pords P ifE Ry ¢he DA
fragments enceghmetedzeRSMR d16:M AHBRE nlth "ol RERRTREdet M indiGHBTRAY Sene’s

Al ternatives to 1solating genom c DNA encodi ng a BCWP | nclude, bUt are not

1 8 AUG 2004 e@opletemiuckdtidoseqotier thalahalysy of tesipréssignt &el the perduetpresites
itself froma known sequence qr _making c 1 o,the nRNA whi ch encodes the
BCVP. For exaﬂﬁﬂteé’,‘pﬁ%&ff&ﬁm&“alé?gﬁlg@sgséph%dﬁ’grr?e encodi ng a BCVP can be
i sol at eqsfrom cel | ?h%"?érféfbn%‘ﬂfelgﬁﬁdmc be mﬁﬁﬁe&ﬁr hiradaiset iyt will

understand fromthe esent cription that other
nucleic acid hybridization followed by in vitro translation. In this procedure,

fragments are used to isolate complementary mRNAs by hybridization. Such DNA
fragments may represent available, purified DNA encoding a BCMP of another species
(e.g., mouse, human). Immunoprecipitation analysis or functional assays (e.g.,

20 aggregation ability in vitro; binding to receptor) of the in vitro translation products of
the isolated products of the isolated mRNAs identifies the mRNA and, therefore, the
complementary DNA fragments that contain the desired sequences. In addition,
specific mRNAs may be selected by adsorption of polysomes isolated from cells to
immobilized antibodies that specifically recognize a BCMP. A radiolabeled cDNA

25 encoding a BCMP can be synthesized using the selected mRNA (from the adsorbed
polysomes) as a template. The radiolabeled mRNA or cDNA may then be used as a
probe to identify the DNA fragments encoding a BCMP from among other genomic
DNA fragments.

Alternatives to isolating genomic DNA encoding a BCMP include, but are not




5 nmet hods may be used and are within the scope of the invention. Any

sui tabl e eukaryotic cell can serve as the nucleic acid source for th UG, 2004
nol ecul ar cl oning of the gene encoding a BCMP. The nucl ei ¢ aci d sequences
encodi ng the BCWP can be isolated fromvegtebrate, manmalian, primate,

human, porcine, bovine, feline, avian, é%'ine, canine or nurine sources.
The DNA nay be 10 obtained by standard procedures known in the art from
cloned DNA (e.g DNA "library"), by chem cal synthesis, by cDNA

cl oni ng, or b!}mt‘%t‘blchﬁp’ﬁ@llﬁﬁyf@]&ﬁim&: € BRI ScReTICE MipH from 2 kravabsequenseiof i ed

fromthe desi t(ﬁﬂ,

Cl oning, A Laé1 ora ory ansﬁigl W]Egﬁ‘@}?@?&q%@” ng’ Iﬁgr}%’ga?npl%/qibﬁéra P??/NA
Press, Col d Spibhing dfidlidgine eh&wlﬁ@i BCMP eatftie isblatdld fioaslcolls ﬁﬁ%exﬁéb@tﬂé
Cloning: A Practical Approach, ML Press, Ltd., Oxford, UK Vol. I, II.

C ones deri vBEME. &Fhog@ﬂeﬁﬂblmaﬁwll@amrw freg the prssent gerription @wt piar
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contain onI y fe%)(%#)hndgg-l gi%"“ggd g% mq]efscoé’g %tc?llmsr%%otﬂed gene or cDNA can
then be inserted i An s@x@blébﬂﬂa@hﬁl@ceﬁ@mﬂé@fﬁ Axghy REJIEIE acil sbafcg Forttieber of
vect or-host systens known in the art may be used. As those skilled in the
art will appr@wiestlar clopmgafithe gingieneadingia B€MhaThe niclsie geidisegyeneesm  chosen

b ti bl t.h t Such t | ud t
i ted to, Ber e BERCaEE o&thssRe s ittt bivedfor pimtiouBitn "as
PBR322 or UCp&'cﬂr%nb&nﬂE?'féli&ﬁt AMBS e§liink, hanik b8 ffifinB soiesd. Ol‘he(lﬁNh%Qggl%‘e) or
nodi fi ed viruses such as 25 adenOV|ruses adeno- associ ated viruses or

retrovi rifses. obitawmed by etandard prcmedulas khowm mghe vt diomn cloned EéTﬁafﬁgln@Db&’hed for

exanpl e, by |jga th cl oni ct.or |ch

compl enent ar y EBHESFPY chamIR RS RaeDNR Sorie 0 R s aiak f S8 | ot | on
sites used topDNAGTEAEmM:AR tﬁl}%faﬁﬁqﬁwﬁcﬁﬁﬁﬁedgslréd‘célﬁqsﬁé%% %ﬂlﬁﬁél@&alt he
ends of the DNA nol ecll es may be enzymatically nodif ternatively, any

site 1 8 AUG 298% MdeculwSiloridgihLaberatory Maveat, BY Bdi,q3ald Sgring Hadwr i de
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derived from genomic DNA may contain regulatory and intron DNA regions in

addition to coding regions; clones derived from ¢cDNA will contain only exon
sequences.
The identified and isolated gene or cDNA can then be inserted into any suitable
20 cloning vector. A large number of vector-host systems known in the art may be used.
As those skilled in the art will appreciate, the only limitation is that the vector system
chosen be compatible with the host cell used. Such vectors include, but are not limited
to, bacteriophages such as lambda derivatives, plasmids such as PBR322 or pUC
plasmid derivatives or the Bluescript vector (Stratagene) or modified viruses such as
25 adenoviruses, adeno-associated viruses or retroviruses. The insertion into a cloning
vector can be accomplished, for example, by ligating the DNA fragment into a cloning
vector which has complementary cohesive termini. However, if the complementary

restriction sites used to fragment the DNA are not present in the cloning vector, the

ends of the DNA molecules may be enzymatically modified. Altematively, any site




5 nodified by honopol yneric tailing. Reconbi nant nol ecul es can be

I ntroduced into host cells via transformation, transfection, infec1hgm52m‘
el ectroporation, etc., so that many copies of the gene sequence are
generated. In specific enbodi nents, trans% rmati on of host cells with
reconbi nant DNA nol ecul es that incorporate the isolated gene encoding the
BCMP, cDNA, or 10 synthesized DNA sequence enabl es generation of nmultiple
copies of the gene. Thus, _the_ gene nay be obtained in large quantities by

growi ng tr ansfensd may beinteduced Ry ligating tuslcstide sranenqonflinksrs egiodbe DN t he
t f t . . | eVi . [ f th
S0l at e 1 ecotdin HEEUAGRRRE ] CipeR iind Hfenli BARTMRRAREE, 1 OTLLTE

i ncl ude nucl ecligdiRclkbtidREneading redfiitich 8fdohiitReseatédEnRRGMURGEEZedM Than
substantially the same am no acid_ sequences as native BCMPs, nucl eotide

sequences encaliirngivemmetbod dheicleasgd ¥petesand the gerdaanceding aIBGMBauayhe ent ani no

aci ds, nycl eot] ces;. encodi. S fra nts of .B .

Bavp el Bt ed PRGBS ERERRAR IR R anipk ARIRANS 120 b fndupsdinte. 2o
In a specifi cheyrbelh ik tansfofndtn] RiRectius, iffcbtict; ekcBPREHOE RN GO Thdl thady
BCWP-rel ated pol ypeptide can be created by introduci ng one or nore

nucl eoti de seepies afuhe gens seaurace asrsneratedel et i ons into the nucl eoti de
sequence of a BCMP,.such..t hat .one. or e am ng.,aci d.substituti.on

2di t1ons or del et IoPEC e dMoRdRBES L Reudndt HE S US B et AR D i o
t echni ques kngipechRs e R offorftK el isd1Btell BEncAéricoding tREBORMEY cDM A 2ri Nt r oduce
mut ati ons, including, for exanple, site-directed nutagenesis and

PCR- medilét ed sinthegzad INA sequshes etishles gensmatmmadminltiplawopios atthg geahsThusut i ons

de at di,cted - tial .am i d | A
Cansorvat | ve e IHBeREF AOEEh LOBT SIPRTe DHEoM eI T B

residue is replamehal DN Aol BoRGhE rafTbiiRs ANl RePn&lefns hatbvingth a
simlar charge. Famlies of amno acid 1 8 AUG 2004 -32 residues having

si de chai ns wihelingited gene drartbheisohtedaedvadnnaeéINed in the art. These

fam|ies include agjno eri W th bgﬁJ c side chains | e].[uﬁ., I¥sldﬁe,
argi ni ne, histidi n@‘? nu E?t CEeRIGES engwfeé'.tﬂ‘.vfn F Enﬁ‘é Qfideg| ut ani ¢
acid) . uBehar aeMleRAs BhoodinflCariilglabR seludices with YilsiRtiaPihe sAfik Afindcid am ne,
serine, threonine, tyrosine, cysteiné), nonpolar side
sequences as native BCMPs, nucleotide sequences encoding amino acid sequences
with functionally equivalent amino acids, nucleotide sequences encoding BCMPs,
fragments of BCMP, BCMP-related polypeptides, or fragments of BCMP-related
polypeptides.

20 In a specific embodiment, an isolated nucleic acid molecule encoding a
BCMP-related polypeptide can be created by introducing one or more nucleotide
substitutions, additions or deletions into the nucleotide sequence of a BCMP such that
one or more amino acid substitutions, additions or deletions are introduced into the
encoded protein. Standard techniques known to those of skill in the art can be used to

25 introduce mutations, including, for example, site-directed mutagenesis and
PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are
made at one or more predicted non-essential amino acid residues. A “conservative

amino acid substitution” is one in which the amino acid residue is replaced with an

amino acid residue having a side chain with a similar charge. Families of amino acid




5 chains (e.g., alanine, valine, |eucine, isoleucine, proline,
phenyl al ani ne, net hi oni ne, tryptophan), beta-branched side chaing ﬁﬁU92W4
t hreoni ne, valine, isoleucine) and aronmatic side chains (e.g., tyrosine,
phenyl al ani ne, tryptophan, histidine). ternatively, nutations can be

i ntroduced randomy along all or part of The coding sequence, such as by
saturation nutagenesis, and the resultant nutants can be screened 10 for
biological activity to identify nmutants that retain activity. Follow ng

nut agenesi s, Tesiibchavdgide chaids Witk sinilas chargesdure beandehingd indeiag (iesst t he
t ei b ' ) : ' . x i . . , tid
P equence. coa tfECERE bt RISNIAE Bk B ChaliB R, B MEhnind Mios R0,

fragment or obadidic sitierdhuiat (8/g., adpastityact, glhit@nicacgainéBargedpblar §ids eididelght O
an appropriate expression vector, i.e., a vector which contains the
necessary el eBWRINS, aspyRginpcsiutaming serpe; tecning, Hresieg, gysteincl nonpedarisidser t ed
protei n-godin nce. .The_ ..necessar.y ;transcri,pti gnal,and trapnsl ational
Signal s can at vk B iRl IRETR It butie proiing, phehylalitine, MgHouting. ;'
fl anking regi ﬁmoplﬁne,tm-mhéhéﬁ_sgﬁ%aﬁﬁwg!, iednite, #ABCVGtdueing) ffd

pol ypeptide or its flanking regions. A variety of host-vector systens may
be utilized i #romadicgideshains (& eRTesHIe, phenglalanines tryplephan histidingbdi ng

sequence. The i ncl.ude but are.not, limted,to mal.j an _cell .systens
i ecton w1 PlePRlvY Hhurdtbns e Moo P SRdB A Shefer e XBEE o)
systens i nf eciR@lende! $uchiab B§ shtrafion mdageHbRY, iahd e resilGHOAGART Al e S4teéhedS

yeast containing yeast vectors; or bacteria 25 transformed with _
bact er i d@hagefor bivlpgiptlastivity ONdentidy moxantd haDssain adttivitye KpHewiiganutagenssinit s of

t l,n thej t th d Lficities. di th
host -vect or  siEeBristaFo 6 Baran B s Raite B And ts sl of € Brtign oo BF drEFnet on
and translation elenents nmay be used. In specific enbodi nents, a

nucl eoti de sequence encoding a human gene (or a nucl eotide sequence
encodi ng a f ubxpressne ¢ s odihg Ps2004 -33 portion of a human BCWP) is

expressed. In yet ot h r e di n,.a ra 0 B C I Si a
dommi n of "t he BovpTPEnuSIEAtEe SEiHeRRn s9ift 178 B o B R b AP e ik
for the jisnser f)éﬁﬂe})&r %éxﬁ%@dﬁ%ﬁdeﬂvﬁﬁ% gfea\ﬁg%tf&{e fﬁPégon% ddﬁ%@fiﬁs@rt&?ﬁﬁ& ruct

expressi on vectors containing a chineric n 5 consi sting of appropriate
transcri pt i onan appropriataergiredsiomnaktoc,dret, ractector gihadhscoatainst the necessary elements

for the transcription and translation of the inserted protein-coding sequence. The
necessary transcriptional and translational signals can also be supplied by the native
gene encoding the BCMP or its flanking regions, or the native gene encoding the

20 BCMP-related polypeptide or its flanking regions. A variety of host-vector systems
may be utilized in the present invention to express the protein-coding sequence. These
include but are not limited to mammalian cell systems infected with virus (e.g.,
vaccinia virus, adenovirus, etc.); insect cell systems infected with virus (e.g.,
baculovirus); microorganisms such as yeast containing yeast vectors; or bacteria

25 transformed with bacteriophage, DNA, plasmid DNA, or cosmid DNA. The
expression elements of vectors vary in their strengths and specificities. Depending on
the host-vector system utilized, any one of a number of suitable transcription and
translation elements may be used. In specific embodiments, a nucleotide sequence

encoding a human gene (or a nuclectide sequence encoding a functionally active




protein codi ng sequences. These nethods may include in vitro reconbi nant
DNA and synthetic techniques and in vivo reconbinants (genetic 18 AUG 2004
reconbi nati on). Expression of nucleic acid sequence encoding a BCW or
fragnent thereof may be regul ated by a sggond nucl ei ¢ aci d sequence so
that the BCWP or fragnent is expressed in’da host 10 transformed with the
reconbi nant DNA nol ecul e. For exanple, expression of a BCWP may be

controlled by any pronoter or enhancer element known in the art. Pronoters
whi ch may be pelgnodabumanBCMRkisexpicasedi dnyasfanether erabmslimanto d fragmantREiaP

or a BCWP-rel ol ypeptide include .are not, limted to, the SVv40
early pronot gﬁ?%g?%ﬁgi‘%%?ﬂ%‘é{“ oﬁﬂe %ﬁ%ﬁﬁ"p?%il Nat ure 290: 304- 310),
the promoter 15 coRnhgioR€Ht héthbdepraviohdt) desdeAbEl foRkhd ifReAdn 8f DRAUSagREEO M8
virus (Yamanoto, et al., 1980, Cell 22:787-797), the herpes thym di ne

ki nase pronot #ito ¢ veetoemapbe nsed to tasstruct rpoessiohlaettorsAvatkiniag & chitheBic gene
78:1441-1445), the regul ator equences.of . the, netall othi.onein ne
(B i nat e ot Gpisiipd @HabRpRbe ESSERGTH) fnd taiBlat e Fep bl HEHABIEE pr oot o1

(Cossen et al protel O&ding Eilﬁ.\en&@.t Théeafethols' mayiaciudd i‘rﬁv:iﬂ'z»'r%l%ﬁént DA apyotic

20 expression vectors su as the (3-lactanmdse pronoter (Villa-Kamaroff, et
al ., 1978, Psynthetisldedhnighienand Boiivo rge@nbinams (Enetic @¢Gmbinatiom). tBxprdassion of

ronot er (DeBoer,. et,.al., 1983,.. Pr tl., Acad. Sci.. U,S. A .80;21-25;
ee 2l so * UseRUHILipAEdaPents EiRoUng MY Tas b oot gy 8 AR 672
American, 198QscoRdnciéic 38k seieABE sEMRT B8 HCMIP of BaLAER i€ BRRELsH Zﬂga hoe

nopal i ne synt hetase pronoter region (Herrera-Estréella et al., Nat ur e
303: 209-1213) wansférenedawikh thie gesmmsn DINA hrolcuRS FoRbeampplonadpesssipaf dner , et

Sz 1 bul BGIB sk be AR BN prat A PeRat Eeries Ko hafe ST 10,
Nat ure 310: 11p-: : f [ avel as
the ol 4 pr obipiittss wiRSERR) 85 Rt TeRp RO aSEh o ih e Entdiiy o BERP

( phosphogl yceornd BEMEsaeatep polypépaide indlidd, buicard nét 1ahiGe00the-S3Mpadlyphat ase
pronoter, and the follow ng animal tr nscilsi?qoltional contral regions, which

exhi bit ti ssuBrogpierregien (Hergpigt and feh b N2Be 230:304rA L Qe HicPrampisa) s:

el astasq<l ge : r Fedi | ' ' ' ' ciinar cells
Coni tae af- Conpgfiiy e o” Bl Qi) cbepforith threbaRAE (EATOR LI
Har bor Synp. @80)CellB20187-80),300hePEs thymidiclbane! pdomadR8 {Wagiepat all,d981,
7:425-515); insulin gene control region which is active
Proc. Natl."Acad. Sci. U.S.A. 78:1441-1445), the regulatory sequences of the
metallothionein gene (Brinster et al., 1982, Nature 296:39-42), the tetracycline (Tet)

promoter {Gossen et al., 1995, Proc. Nat. Acad. Sci. USA 89:5547-5551); prokaryotic

20 expression vectors such as the 3-lactamase promoter (Villa-Kamaroff, et al., 1978,
Proc. Natl. Acad. Sci. U.S.A. 75:3727-3731), or the tac promoter (DeBoer, et al.,
1983, Proc. Natl. Acad. Sci. U.S.A. 80:21-25; see also “Useful proteins from
recombinant bacteria” in Scientific American, 1980, 242:74-94); plant expression
vectors comprising the nopaline synthetase promoter region (Herrera-Estrella et al.,

25 Nature 303:209-213) or the cauliflower mosaic virus 35S RNA promoter (Gardner, et
al., 1981, Nucl. Acids Res. 9:2871), and the promoter of the photosynthetic enzyme
ribulose biphosphate carboxylase (Herrera-Estrella et al., 1984, Nature 310:115-120);
promoter elements from yeast or other fungi such as the Gal 4 promoter, the ADC

(alcohol dehydrogenase) promoter, PGK {(phosphoglycerol kinase) promoter, alkaline




I n pancreatic beta cells (Hanahan, 1985, Nature 315:115-122),

I mmunogl obulin gene <control region which is active in |ynphoid Ce|1|BSAUG 2004
(G osschedl et al., 1984, Cell 38:647-658; Adanes et al., 1985, Nature
318:533-538; Al exander et al., 1987, Ml . ,,Cell. Biol. 7:1436-1444), nouse
manmary tunor virus control region which i% active 10 in testicular,
breast, |ynphoid and mast cells (Leder et al., 1986, Cell 45:485-495),

al bum n gene contyol region which is active in liver_ (Pinkert et al., 1987,

Genes and Deplsphatassguomotsy, and)thefollowinganimal trangerptionghgangrol fegganégwmﬁhgh
i ive in L - : : Bl ol B - 1648;
vormer ot al ., X goEsiiftlly i ke bechitizpd B rarBotio atiblle cRedeb 0D

regi on whi ch tentadkégicn whichheadtive @i piréedasievcinar lls g¥wift 9871983 e and
Devel . 1:161-171 bet a- gl obi n gene control region which is _active in
nyel oi d cel | s3§ 465 (@nitg et al., 1586, Cold Spriag Babog SympaQuantoBiol 210:399-409; |

1986, |1 48; 88- 94° | ' tek . [ | .on. whi ch..i
active i 8 ol MEEARHOboBHPe Heefky 2R TaR IANR Bt B I il
48:703-712) ; ity@icreatit b@h teltd@analtang €983, Blafiré 815:1 EH 22), iimbhodlShiinidere 1N
skel etal nuscle (Sani, 1985, Nature 20 314:283-286); neuronal -specific
enol ase ( NSE) ceitiol Fegien whichijsaqtive ie lymiphaid eells (Grosgabisdlegtial., K384aell 1999,

Gen. Virol. 80Q;. -83) » LI ai n-der, ne t £.0phjoC AF act or e
control regi 0%8‘\%%g gél %daé%?si & 3F|elr?| 8§§ﬂ§%ea I%C%I%FQS( %é%(&gﬁ?r eé%EE% ?7’ %98

Bi ochem Bi opligs.i Biol. Rem36Gaay), Antis€ AAntnazy turSidr vadus icbitrdil b @ibl wakdhdk Gctreot €i n
(GFAP) promoter which is active in astrocytes (Gonmes et al., 1999, Braz J
Med Bi oll0Res mgtegirobyy; Beast,dgmphoid and masteells (Leden etgd., 1980 Cellid5A85-4949),571- 83)

and gonadotropjc rel easin hor mone ,gene,. cont.r ol . edi o | l.S_acti,ve in
The hypot hal RGmiESS oBfol PR PGS a8 1 5 aSecd ol ol ), Gndlht
speci fic enbophef@ni:268276) hiPhalfSioptoRin béRicob@HIELIDR WHBCH T QERFEin 1IRRET abl y

| inked to a BCMP-encodi ng nucleic acid, one or nore origins of replication,
and, 1 8 AUG ommlagBt alat i9%8haMol CeblnBicdsS: h¥9el &8, Homandr st alarli@87.sSoiencg. , an

antibiotic resis e ne). .In a specific, enbodi,ment, an expressi
Construct i s MRSy SHaN stirgPsin SBapenlPl ERRenrL sl PG bagt Rilsey
codi ng ggqueng@yl], mm,tieﬁeﬁmemqt:mlci719,%&d-gl%birp§eneesﬁtrafm%ibﬁ“mmhqg pGEX
vectors (d utathione S-Transferase expression vectors; 5 Smth and Johnson,
1988, Gene 7: &2ivéln mytleidcells|(Mogrdn et alhd 98X paversidd h:338-3dheK Bllinpet al., 1986,

Cell 46:89-94; myelin basic protein gene control region which is active in

oligodendrocyte cells in the brain (Readhead et al., 1987, Cell 48:703-712); myosin

light chain-2 gene control region which is active in skeletal muscle (Sani, 1985, Nature

20 314:283-286); neuronal-specific enolase (NSE) which is active in neuronal cells
(Morelli et al., 1999, Gen. Virol. 80:571-83); brain-derived neurotrophic factor
(BDNF) gene control region which is active in neuronal cells (Tabuchi et al., 1998,
Biochem. Biophysic. Res. Com. 253:818-823); glial fibrillary acidic protein (GFAP)
promoter which is active in astrocytes (Gomes et al., 1999, Braz J Med Biol Res

25 32(5):619-631; Morelli et al., 1999, Gen. Virol. 80:571-83) and gonadotropic releasing
hormone gene control region which is active in the hypothalamus (Mason et al., 1986,
Science 234:1372-1378).

In a specific embodiment, a vector is used that comprises a promoter operably

linked to a BCMP-encoding nucleic acid, one or more origins of replication, and,




product or BCMP-rel ated pol ypeptide fromthe subclone in the correct
reading frane. In mammalian host cells, a nunmber of viral-based exprgess B
systens may be utilized. In cases where an adenovirus is used as an
expression vector, the BCVWP coding sequeél%e or BCWP-rel ated pol ypepti de
codi ng sequence may be ligated to an 10 "adenovirus
transcription/translation control conplex, e.g., the |ate pronoter and
tripartite | eader sequence. This chineric gene may then be inserted in the
adenovi rus gepénnallpyonepr ppare selettable markess G%@mtﬁnﬁhtqﬁém?smﬁy:@r&en@n in a
non-essential region of the .wital genone (e.q.. region El or, E3). will
result in a reconbﬁln%lgﬁec{/ﬁ}érel%b%dﬁg nt1 %n%pa%gngn%%s&mgglﬁ%a}cg bgfsugg'jgll)ngggi ng the
anti body nol eBaiMP bfa BONRI€lated gar;,ge tidR-cBding %64uchOdMo the roRI fddltictidh 8ide
Proc. Natl. Acad. Sci. USA 81: 355- S%é Sﬁiem fic initiation signals may

al so be requi pbeachef thefthregipbriX veciers KGhutashions SiTrersferast exprésbiodyeetotsi ng
sequences. Thgse, si.gnal s i ude th G j,nitiatipn codon and '
sequences. Fu %@%?@ns?ﬂeﬁ%%n&ﬁeaﬁskﬁg}:o‘j(.J‘Hf‘lafrlr?J"gsi P%g‘ei HPERISE Ogﬂ{e&&?%
readi ng framepRiduéth BEENMPLeRtQRbIHRptiGERIME WEsublloRB iR chirdfisbAlihPRaRE. t he
entire insert. These exogenous translational 20 control signals and
initiation codons bamamsmabi#n hostgellsaypuobenef grahbasedexhrassion systerasmiay be

synthetic. The.eff.icienc f expr.essi.on.nay.be enhanced by the ingclusion of
appropriat e t PUISEr T EFEH MERK ARAIFIQADRI IS 35 ARG FISIAT Yo OF PR A s

etc. (see Bittdifihg s@uete or BENP-reNRURADeptid PN quetes n%‘gé‘} ted to an

Expression vectors containing inserts of a gene €ncoding a or a 25
BCVP- r ellé)t ed pdrnppiewt traiscrptionfteanskhting cénted compleny eg., therlategiroraptsr amkhes: (a)

nucl eic acid hybridization, (b resence or absence .of "marker" gene
Flnct | ons antReEte I eguingt; hiScAEBRKCEroE By HEaE infertedre o1 adefovitus
appr oach, theg onRBiE Wio @rﬁ%ﬁore@&ﬁ%ﬂh%%%n {5 RdH-Eehtihl AL RS S ON

vect or can be“detect'ed by nucleic aci ridization using probes
conpri si ng seguargersme (@g., cageonbhod BYjowidl resultain airecentiieaht ¥ir@s fAdGis204ble - 36

yatem can DB HORCIf SYPTATREGF SEHBHY BGOSR 78 15PEC LhE -6 LogB e
o oL | TR ongon SICKL ISP 51 AR RO R0 g
formati on in blac bt eaguired forefficigntaeansletiobyf infeeted nasbddywodofg saqiengen eThese
encoding a BONE A inchite e ARG inftiation sadan ad adecent seduences. Forentore, the 7
initiation codon must be in phase with the reading frame of the desired coding
sequence to ensure translation of the entire insert. These exogenous translational
20 control signals and initiation codons can be of a variety of origins, both natural and
synthetic. The efficiency of expression may be enhanced by the inclusion of
appropriate transcription enhancer elements, transcription terminators, etc. (see Bittner
et al., 1987, Methods in Enzymol. 153:51-544),
Expression vectors containing inserts of a gene encoding a BCMP or a
25 BCMP-related polypeptide can be identified by three general approaches: (a) nucleic
acid hybridization, (b) presence or absence of “marker” gene functions, and (c)

expression of inserted sequences. In the first approach, the presence of a gene

encoding a BCMP inserted in an expression vector can be detected by nucleic acid

hybridization using probes comprising sequences that are homologous to an inserted




inserted within the marker gene sequence of the vector, reconbinants

contai ning the gene encoding the BCW insert can be identified by tigyﬁzﬂm
absence of the marker gene function. In the third approach, recongi
expression vectors can be identified by assaying the gene product (i.e.,
BCWP) expressed by the reconbinant. Such assays 10 can be based, for
exanpl e, on the physical or functional properties of the BCMP in in vitro

assay systens, e.g., binding with anti-BCWP antibody. In additjon, a host
cel | strain nésnesacediBg a BGMP c i ths segond @spropeh, dhgricedrabigantorectorihastisysgemt ed

sequences, or c%ﬁ?b&ﬁieﬁ%d%&@% %§§dtu.?8n ﬂia'eg)?es%fu?ed&cébsé etogﬁel%:ﬁlt? gllcr];]:alllk% &

fashi on desired. pression fromcertarn pronbters can be eva n the

presence of 1pereefuhéions(agydantding kiifise fXipitgatistancfto tahebigaas tiafidbinyation
engi neered BCVP or BCMP-rel ated pol ypeptide nay be controlled.

Furt her more, BhenPBPERCchisian hody farmpsipn in bapaloyius qie) sausehbly thsdasertion of a
mechani s fo . me]e ost-1r | at.i i

modi 1 cat, on_ Fagneod s BN ATIne atoR ORor ot BuhO P cpBOREE SR SMPE

Appropri ate cgistrtdd WithinQlic Mafder gt sedencaof e veitos escohibifindd dotdifiag drsi r ed
nodi fication 20 and (Frocessi ng of the foreii%‘rgdgrotei n expressed. For
1 el |

exanpl e, expr gensicnpoding theddeMEringart camperident ¥ Hreorhsencend thaygpskenespeat ed

product and expr.essi Lp.veast will produce a | vcosyl at rogsict..

Eliar yot 1 hobPegar) Bk P Bbtuatrerdth it Buer-ton it Roke Pyt Rmil i
processing of adsh@ng tHe'gRhy ptddabSE El, BCMP) ek?fb%yddﬂiytﬁé\rec@ﬁ%iﬁ%!ﬂﬂsmraﬁia@b on of
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Furthernore, different . vector/hqgst expressj systens may effect
processing reHﬁ’ﬂ“'&?@’_We‘&‘Fﬁ%réﬂﬁmgﬂl T“Zﬁtg@)rmﬁﬁ’ﬁ Yterm high-yield
production of recoppbid¥iidn, BBkt Straitinid R BoENOSRicR thddsiasahe ExpRebsiont
exanpl e, cell lines which stably express the differentially expressed or

pat hway gene fhednssrtad segneneeseorgnediesahd Raedssns thgenepsodugt sxtbe spesifim 18 AUG
2O T et e R HRGRLRoH o P P SRS BB P "
el ement §5( €. Jeortapd RRMERS; th) BANERTon ofIREIPGRAESAly dnbARERHBUNMPRyt €7 M Nat ors,
pol yadenyl ation sites, etc.), and a selecCtable” marker. Follow ng the
i nt roduct i on BCMPreclitod polyperidide, magrhgi coatroketl. ddirthermerg, digfefentihos wells have gr ow
for 1-2 days Lﬂ]maac?er%rtllrc Iaﬁcrll ggem cdrlngéﬁamaspn% f;[)rhtgg tl%lrlsqatlsovl\lﬂ.a gnrhepgos%-(t)rar?slational
processing and modification {e.g., glycosylation, phosphorylation of proteins).
Appropriate cell lines or host systems can be chosen to ensure the desired modification
20 and processing of the foreign protein expressed. For example, expression in a bacterial
system will produce an unglycosylated product and expression in yeast will produce a
glycosylated product. Eukaryotic host cells which possess the cellular machinery for
proper processing of the primary transcript, glycosylation, and phosphorylation of the
gene product may be used. Such mammalian host cells include but are not limited to
25 CHO, VERY, BHK, Hela, COS, MDCK, 293, 3T3, and WI38. Furthermore, different
vector/host expression systems may effect processing reactions to different extents.

For long-term, high-yield production of recombinant proteins, stable

expression is preferred. For example, cell lines which stably express the differentially

expressed or pathway gene protein may be engineered. Rather than using expression




sel ective nedium The sel ectable marker in the reconbi nant plasm d confers
resistance to the selection and allows cells to stably integrate the g AU6 2004
plasmid into their chronosonmes and grow to formfoci which in turn can be

cl oned and expanded into cell Ilines. Thi%.; met hod may advant ageously be
used to engineer cell lines which 10 express the differentially expressed
or pathway gene protein. Such engineered cell |lines may be particularly

useful in screening and eval uation of conpounds that affect the endogenous
activity of tKestersMhighesantain viralanginsafaeplication hegells saebgirastormed Aithunber

ot b ex i rus PNy CoTarofR b SpiiBilese R ol clpibots' T, Broph s, Bhanl PS
hypoxant hi ne- giimendes, tpinesHpiivni tbasinitbrsppsliateasiatidbaids péts yand aSeibabrki

1962, Proc. Natl. Acad. Sci. USA 48:2026), and_adeni ne

phosphor i bosyMarkshs Felleysag thegnfrodustionof the forpign DA, enginesgadrsellsapasbecan be
enpl oyed« n t ngler- prt - .cell s . S tivel Al so. anfinetabolite
resi stange ca%n%‘% use%0 \gg&'tﬁgd%%sslfﬁgangﬁn %ee?ec?e(ﬁ%]h’ fn(gl?’th%?rre ,Swd\yﬁﬁ%%to %onfers

resi stance t Osdl&tive iniedikah e Thégédtible fiarl@t in thd 9&BmbiNgink plad@alicon®es . USA
77:3567, 20 O Hare, et al., 1981, Proc. Natl. Acad. Sci. USA 78:1527); gpt,

whi ch conf er sresistasre tosthe selegtiomand sHews cells ta slalily(ineigrate)the ptasmad into tled]

Proc. Natl. Acad. Sci. USA 78:2072):.neo, .wWhich confers, resistance to the
i noglycosi dareimgtanes 454 d5a fo ek o) Wiy o Gt EarlG6hGH drfbcBhief b
150:1); and hydr BresMThidméeRod ﬁfag adVARdgebadle Be LAY ehEnY&GicBll lirgdwRIche, et
al ., 1984, Gene 30:147) genes. 25 In other specific enbodi nents, the BCWP,

f ragmentl0 anabxpgessdhe didterentinily expregsed brpathvpayegsne pretsina Sugk engineesed el nmer i ¢

PP e B oIS B0% S ind RSB Pl el e
exanpl e, the ﬂfé'eﬁﬂ@é&b@é?&tmt%bh&e%ﬁ&%ﬁﬁaliﬁ%ﬁf&é&%r'ﬁth\ﬁ? geHS bt th  the
constant domai n of 1Tmunogl obulins (1gA TgE 19gG IgM, "or portions

thereof 1 8 AUG 208unisr pOs¢lcctiChizyst@niBmapbe assd, inshisiimgbutaot timdted tf thand
portions thergof) resulting in . chineri | ypept i : ] sion proteins
may facilitat Eelﬁ%ﬁﬁlwpﬁeétvﬂ thymjiding kinase M@%th s ilg%i i?ﬁclggéi#’enhance t he

del i ver y 50f ?‘Hy;%i&ﬁtﬂﬁi%—@ﬁhﬁ%%h@éﬁhﬁﬂb& dn@feré%@(%&ﬁﬁls@& Sﬂ?ﬁalkm, Picel em
ITtated purifi

An increase inthe half-life'in vivo and faci cation has 5

been shown foNathAcesk Bci. piSak 48:26260 candi adtning podsphbrebdsyitsnsferase (o, esalof t he
humman 1980, Cell 22:817) genes can be employed in tk-, hgprt- or aprt- cells, respectively.
Also, antimetabolite resistance can be used as the basis of selection for dhfr, which
confers resistance to methotrexate (Wigler, et al., 1980, Natl. Acad. Sci. USA 77:3567;
20 O’Hare, et al., 1981, Proc. Natl. Acad. Sci. USA 78:1527); gpt, which confers
resistance to mycophenolic acid (Mulligan & Berg, 1981, Proc. Natl. Acad. Sci. USA
78:2072); neo, which confers resistance to the aminoglycoside G-418
(Colberre-Garapin, et al., 1981, J. Mol. Biol. 150:1); and hygro, which confers
resistance to hygromycin (Santerre, et al., 1984, Gene 30:147) genes.
25 In other specific embodiments, the BCMP, fragment, analog, or derivative may
be expressed as a fusion, or chimeric protein product (comprising the protein,

fragment, analog, or derivative joined via a peptide bond to a heterologous protein

sequence). For example, the polypeptides of the present invention may be fused with

the constant domain of immunoglobulins (IgA, IgE, IgG, IgM), or portions thereof




CD4- pol ypeptide and various domai ns of the constant regions of the heavy or
light chains of mammalian i mmunogl obulins. See, e.g., EP 394, 827,

Traunecker et al., Nature, 331:84-86 (1988). Enhanced delivery of 1 8AUG 2004
antigen across the epithelial barrier to,§he i mune system has been
denonstrated for antigens (e.g., insulin)”1I0 conjugated to an FcRn bi ndi ng

partner such as 1gG or Fc fragnents (see, e.g., PCI publications WO
96/ 22024 and WD 99/ 04813%. Nucl ei ¢, aci ds encodi ng .a BCWMP, a fragnent of a
BCWP, a BCVP- Kelht(dd2. &P yaseapy combingtionthereqfandiporypnssthexenP-resltingia

pol ypepti de ¢ a ' o ‘%ﬁ‘f@ﬁ LutLaLn (" HA")
tag or flag tglgfw? gfpgﬁﬁg?t%&a'eg ec @%ﬁgg’rﬁ%}&g‘grl if%cé{ltlao g’?&gﬁ%&éed%%ressed
pol ypept i de. half-liexanple andeitanteiie debedry besh Mtigda akidecid epitheBal barridr kows

for the ready purification of non-denatured fusion proteins expressed in
human cel | | thedBmungsksenn ndncigase in tlyohalf-Iedn vivrang facilitated pggficatiopdas
88:8972-897). S} el n . i L0 he. appl,0Qrl at e
nucl ei ¢ §ci d ls)ée:%luslgﬁ{(%ggﬁ P%%@Sﬁ? ﬁ%??%gco el(sgﬁrr@%“lg%%ﬁ% t‘ggld mggal?g%lhe@s ‘G each

ot her by met hgoel-golgpwptid@andearivit domaids of tHekOnfEMREF ofP6H tRYhév5R lighhd
expressing the chineric product by methods comonly known in the art.

Al t er nat i vel ychaingefshanmpliat emunaglobvdingrmdee, bg., ;iFPo194,827; Siavnpeker e al.,

t echni ques, e L i de .synt hesi.zer...Both ¢ a nom c
sequences canf\@g‘lr %’%rluél%?sa(’ﬁgggﬁgr %ﬁd%ﬁv% 'f“hmgfgrcﬂc?f{?rs% _fepggfi\l/% Donai ns
of some BCMVPspatier otBeMinmiiné SRtedi hasHiedn danendtaa fieatideRed.d Ninkdlm) _
scientific literature. Mreover, domains of a BCMP can be identified using

t echni qués keeypgatesl toladwRaibinding pariner surh asdeG oFbe fragaeptsésecong, BCTnor e
domains of a B an ' i fi i one or nore of the follow ng
programs: Pr o%%a%ﬂfr%@fgé{ é‘“ﬂsgo%é& -lgg SAPS. ProDom conpar es t he

am no aci d sequencRulkictacii NBSRh SBCMP .2 # S€a BCMPOBCMEt eI NS
(see, e.g., http://ww.toul ouse.inra.fr/prodomhtm ; Corpet F., Gouzy J. &

Kahn D., 1999polxpertide coraciraisndré of 2 BEMPR&ated pylypafiisicesdn pe fiahied tsan epitope
menbr ane- spanpi regi.ons of .a.polypeptide and.their. arjentation...This
or ogr am uses Bedneattrrrabio il (0 s Tisk s oo Sidip Aeteron andRiiiepiony
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allows for the ready purification of non-denatured fusion proteins expressed in human
cell lines (Janknecht ez al., 1991, Proc. Natl. Acad. Sci. USA 88:8972-897).
Fusion proteins can be made by ligating the appropriate nucleic acid sequences
encoding the desired amino acid sequences to each other by methods known in the art,
20 in the proper coding frame, and expressing the chimeric product by methods
commonly known in the art. Alternatively, a fusion protein may be made by protein
synthetic techniques, e.g., by use of a peptide synthesizer.

Both ¢cDNA and genomic sequences can be cloned and expressed.

25 Domain Structure of BCMPs
Domains of some BCMPs are known in the art and have been described in the
scientific literature. Moreover, domains of a BCMP can be identified using techniques

known to those of skill in the art. For example, one or more domains of a BCMP can

be identified by using one or more of the following programs: ProDom, TMpred, and




http://ww. ch. enbnet . or g/ sof | war e/ TMPREDf orm ht ml ; Hof mann & Stoffel.

(1993) "TMoase - A database of nenbrane spanni ng proteins segrrent 8 @?ﬂﬂi
Chem  Hoppe-Seyl er 347,166). The SAPS program anal yzes pol ypepti des P
statistically 10 significant features Ii k§9 charge-clusters, repeats,

hydr ophobi ¢ regi ons, conpositional domaifhs (see, e.g., Brendel et al.,
1992, Proc. Natl Acad Sci. USA 89: 2002-2006). Thus, based on the
present descri | on, the skilled artjsan can i dent ify donmins of a BOWP

havi ng enzynmapfrESoF TOMBICATPARE e yino 4hd spaenfep acafﬂw%ﬁ@ te ydatabasest i de

sequences encg, dikh o o n be
used for 15 re‘gh ﬁ]ant ngsg é%% CIYIEBWTE Q%erlglg‘ns t Ild[ ?&p%@@t he
enzymatic or ongy h@ Kahh Dy 1999 0Nudlbie mﬁessasm3%7y hn?h@r@:slmalcts

description, the skilled artisan can identify domains of a_BCWP having
enzymatic or BICRBrAEg-spaRning regionsof apahypariidecnd theleerientationy dihioprogam uses

sequences encgdhiagaiehafQtaLd%n dBgaRs |08 TAGHENE SR A0 o HEthallF

used for “20 recofbi nant expression o rragment s

enzymatic or biduéing Gran@fiéhiiahy pteitd@edde. | n one enbodi nent, a BCWP has
an am no aci d sequence suffl ciently si m I ar to an i dent|f| ed donmai n of

knownf pol ypephitRi&wwasch e .* glpoftwargy T MR fifsﬁnﬂs?{ Sriolff&]]: (199é’*De?s
t t , 25
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aci d resi duesHoppe-BexdEche7, 1653, mesAps@wylmamlﬂyz@@owp@pnm%ﬁsmisﬁealgequence
such that the first and second am no acid or nucleotide sequences have or

encode d0comeignidicantdeatvess like chrapnclystersorepess.hydwphebigiregions, opmposiionsbt h. A
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assessed for hgs, bhdtdon theplebetit G¥schiptib®thd S8 Pirtisdn)cah Gddnitifiel déRaiNGE 41Si ng
techni ques known to the skilled artisan. Kinase activity can be assessed,

for exanple, B{Miehaung eazyntaticabbinding asfividy, @odﬁpﬁm pmeldenfofyp'mgbphdﬁ ylate a
substrate. DNA bindi ng ctivi f‘ can b asseSf? for n%n@ BX
nmeasuring t he?eﬁBF’P“ief‘ﬁ g 3 éB £% F atl‘i“‘-‘osea“ffﬁﬁs EPHEEMEC B4 dht i n
a el ectysonobidchbinpirahi dprésivanf a BCMP fragment that retains the enzymatic or binding

activity of the BCMP.

e

Based on the present description, the skilled artisan can identify domains of a
BCMP having enzymatic or binding activity, and further can identify nucleotide
sequences encoding such domains. These nucleotide sequences can then be used for

20 recombinant expression of BCMP fragments that retain the enzymatic or binding
activity of the BCMP,

In one embodiment, a BCMP has an amino acid sequence sufficiently similar
to an identified domain of a known polypeptide. As used herein, the term “sufficiently
similar” refers to a first amino acid or nucleotide sequence which contains a sufficient

25 number of identical or equivalent (e.g., with a similar side chain) amino acid residues
or nucleotides to a second amino acid or nucleotide sequence such that the first and
second amino acid or nucleotide sequences have or encode a common structural

domain or common functional activity or both.

A BCMP domain can be assessed for its function using techniques well known




Production of Antibodies to BCMPs According to the invention a BCW, BCW
anal og, BCWP-rel ated protein or a fragnent or derivative of any of 1t8hl)s 2004
foregoi ng nmay be used as an i munogen to 10 generate anti bodi es which

I mmunospecifically bind such an inmunogen,, Such i munogens can be isol ated
by any conveni ent neans, including the né%%bds descri bed above. Anti bodies
of the invention include, but are not limted to polyclonal, nonoclonal,

bi specific, humani zed or. chineric antibodies, single chain antibodies, Fab
fragnments andtothase of skibigtheed. Fer exgmpla, 8 domgincaadeppseasqdar tskiaassr essi on
l'ibrary, anti i, gi:otypl . (antl-ld | I A" | t - b ngJ. fr.agment s
of  any of t NS b Rk 10 BB EhE AR ecRNEh BERSRRT SR i

i mrunogl obul i IKinggRl aetiviteeanctitchshetsed) Graginbiple] by Mehduyiag fiey AbiRyofafpolypeptide

i mmunogl obulin nolecules, i.e., nolecules that contain an antigen bi ndi ng
site that spetdphospharylats sbstaaie.aRNAybindingetivitneanhsgisestsend, foresamplgl bg of

the invention f _.an | as e.d.. .} Q& - 0 lgDh and I gA) or
subcl ass%of [ H]T%ruggnuggl 3 eu?qlpﬁ%'r?glaé’gfﬁp(ea? tl%ntbghrgﬁgr%@gﬁ%ﬁ%ggﬁe{qegg% %s thgt)

recogni ze genglegrdiflolility shift geBes encoding BCWMPs are publicly available. In
anot her enbodi nent, nmethods known to those skilled in the art are used to
produce ant i bBridueliomheit ARENOaIAsity & PECMP, a BCMP  anal og, a BCMWP-rel at ed

| tide, f derivati f fth f i ng. |
P et of Cthe ProdiTEdR HeitfinehianCy, st Saee BOMERlaf Bt ingd or
produced. |n @a&RERIdder PARGHE BRNSS thD Y@M hia§ bt LSEMBHSTRiurRgBOMP ar e

used as inmmunogens for antibody production. In the production of
anti bodilds, sgensemi¢ agfitfodies haclisainmeaspenifi¢ablydyndach be imnamegd. K - 41-

acconpl i shed by techni gues kno in the art, e.q. EL| S/ nz -] i nked
munosor bont THBLEERHS BT DeRalRA £y soy SGuftbieht ey BB BT  ogni 76
speci fic donpéRriéd #boREMRNiBAR e EHthE RN tiGENSAE At Aot ARRA td OF a
product which binds to a BCWP fragment containing such donmain. For

sel ection of polycnnalpmdyodionad, Bspepdic hursatlized dyichuseric dntibedie§GhRldchai! og but
whi ch does not cifl | y bind t ,or. binds.|ess avidl 0) second
BV homo og. “HBdtesFabatagmensynd e S Epaments fpgtiappproduced by a i

15 expression library, anti-idiotypic (anti-Id) antibodies, and epitope-binding fragments of

any of the above. The term “antibody” as used herein refers to immunoglobulin
molecules and immunologically active portions of immunoglobulin molecules, i.e.,
molecules that contain an antigen binding site that specifically binds an antigen. The
immunoglobulin molecules of the invention can be of any class (e.g., IgG, IgE, IgM,
20 IgD and IgA ) or subclass of immunoglobulin molecule.
In one embodiment, antibodies that recognize gene products of genes encoding
BCMPs are publicly available. In another embodiment, methods known to those
skilled in the art are used to produce antibodies that recognize a BCMP, a BCMP
analog, a BCMP-related polypeptide, or a fragment or derivative of any of the
25 foregoing.
In one embodiment of the invention, antibodies to a specific domain of a
BCMP are produced. In a specific embodiment, hydrophilic fragments of a BCMP are

used as immunogens for antibody production.

In the production of antibodies, screening for the desired antibody can be




binding to the first BCWP honol og and a | ack of binding to (or reduced

bi nding to) the second BCW honolog. Simlarly, for selection of

anti body that specifically binds a BCOW but which does not SpeCIfIC%ﬁpQZM4
bind to (or binds less avidly to) a 10 dliferent I sof orm of the sanme
protein (such as a different glycoformhaving the sane core peptide as the
BCMP), one can select on the basis of positive binding to the BCW and a

| ack of binding to (or reduced binding to) the different |soform(e g., a
di fferent gl yaseswhphediyschnigues kpews i thegiten g BHISH Gozgagligkedant i body
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pol ycl onal antibodies to a BCVWP, a fragnent of a BCWP, a BCWP rel ated

pol ypepti de, bindimgste shpdinst B@MPaﬁwlpg ﬂ@ql adask of bmd}l}ﬁetﬁt(f}ﬁ@duceldrbl%ﬂ%&@l cul ar

enbodi ment, r n ant L©Srol 9y pist ope..of

BaP 1 61 at ed. Rt tedRTng3E SPRfE o SRR af By PR EHINC i on
of polycl onal bﬁﬂsmmgnawh@ﬁtdbb@@btaﬁeclﬁ@uym 13q5t bindé 188 svigFoPE 25

i mmuni zed by injection with the native or a synthetic (e.g., reconbinant)

version 1§ a t iseformaefithe sameg preteaOi#ach as Bdifferens lyceformdiayinghe same or  a

fragent of a., MR dSLIhSH RAbYBERL el dlinh Brogg aebRnindh e,

provi des i sol BURMP Mﬁcﬁ%%ﬂﬂi tb Qér r%&'li‘ééd bir#mE 0¥ Ble! dfferehf isbfaemBEMPai s
purified by gel electrophoresi sr% Q can be 5se 1 8 AUG 2004 -42 for

| Cmuni zat i on daffemm)glm Wt Tb‘lﬂ, the }E&Sten'alowmnfptfmttm q@@bg@cwfmbh@ gel .

dependi ng on TORBBR RGNS et Bnd P et B P P AP b <52 e or

i nconpl gtse Fr g f‘éMa'tﬂ%( aﬁféhéi\sa{%ld still ﬁbf&%r@ﬁer&ﬁ} at3SEN1 ®fold Ighinted 'dfﬁxhw fpxi de,
surface active substance such as 5 lysolecithin, pluronic polyol;, a
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heterogeneous populations of antibody molecules derived from the sera of immunized
animals. Unfractionated immune serum can also be used. Various procedures known

20 in the art may be used for the production of polyclonal antibodies to a BCMP, a
fragment of a BCMP, a BCMP-related polypeptide, or a fragment of a BCMP-related
polypeptide.. In a particular embodiment, rabbit polyclonal antibodies to an epitope of
a BCMP or a BCMP-related polypeptide can be obtained. For example, for the
production of polyclonal or monoclonal antibodies, various host animals can be

25 immunized by injection with the native or a synthetic (e.g., recombinant) version of a
BCMP, a fragment of a BCMP, a BCMP-related polypeptide, or a fragment of a
BCMP-related polypeptide, including but not limited to rabbits, mice, rats, etc. The
Preferred Technology described herein provides isolated BCMPs suitable for such

immunization. If the BCMP is purified by gel electrophoresis, the BCMP can be used




corynebacterium parvum Additional adjuvants are also well known in the
art. For preparation of nonoclonal antibodies (mAbs) directed tomaﬁg%éuﬁ 00
BCWP, a fragnent of a BCWP, a BCMWMP-rel ated pol ypeptide, or a frag o? %
BCWP-rel ated 10 pol ypeptide, any techni que which provides for the
production of antibody nol ecules by contTfiuous cell lines in culture nmay
be used. For exanple, the hybridoma technique originally devel oped by

Kohl er and M| stein (1975, Nature 256:495-497), as well as the trioma

t echni que, t h&TimRBIIZRtIeR WithpyRyitheyhprierexmactipndrqrréepalyasrylamide gel 983,

| mmunol ogy To 4. e - hvbr i doma hni gue to produce,. human 15
nonocl onal ant@i%'ﬁglclﬁ agdiﬂv(aegﬁ'}ga)éﬁe 55%5?(0 E%%g?e t?lﬁ ‘Wﬁ‘%@%ﬁ&‘%&ﬁ%’ﬂ%ﬁo & P%%dl%ﬁ]%"
Cancer  Ther aghé hoé spacibs, ihdl6ding, | HUE net 1RRited’té; &finplett incdRiplfRe Handwry be of
any imunoglobulin class including 1gG 1gM IgE 1gA [gD and any

subcl ass t her adjpvant;saineya gebseh ap plyieum hydrawidersvsiaoe aqtive shbstanceisueh asay be
cultivated in.vitrg.or.in .vivo. ln an.additional enbodinen f .the
Cventon. moRSeieEiR elriseleL. 4PRiH3 b B e GTERIETR ke Finté Hfprty <
utilizing knonemb&ahmoliRatvophbidl/ A0 L47BARS such A8 BORP(ALDE CWineikd1GRYrin) or
reference). The rmonocl onal "anti bodi es include but are not limted to human
monocl onal  aseryikbdciesummiraim.midididionalradpivenis laresalsd weold keewi én the art.

human- nouse chimeras). A _ chineric antjb is . a | ecu i n i

i Terent  porti onskayeeRErfaLe ot apres sBARR difted sabptl SCMEna os
those having gafMERRHi2 BEMPIA BM%I%&%@B@H&%%@@&@& ¥ BCOMDPlr8afe8i ON
derived froma nurine mib. (See, e.g., billy et al., U S. Patent No.

4,816, 5dP; anpolppeptidet anyltechnigue wiikelt providee for sheBpredectionwifiantibadyanolecules

i ncorporated herein b reference in their entirety.) H | zed anti bodi es
are At body REFetEaLs oo Ghich SR Emay BerEl Hossrafable: e Gybdied

conpl ement ari {&hﬂﬁﬁééﬁgiﬁﬁll}gdév%wpﬁ@ﬁy KGhR? hnd MBIsRHY 1999 ANatlir i5|r6@4b§5|14ﬁ), as

non- human speci es ‘and a framework regi on froma human 1 nmunogl obul i n
mol ecul e. ( Sewellas the, triQmadechnidus, thehuman BNzl Hyb686m8 8&2hnighe (Roibwr et al.,

no0rPOr At €. D Bk STLSTE Sl B b 1 Sk SR BB 2,
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Therapy, Alan R. Liss, Inc., pp. 77-96). Such antibodies may be of any

immunoglobulin class including IgG, IgM, 1gE, IgA, IgD and any subclass thereof.
The hybridoma producing the mAbs of the invention may be cultivated in vitro or in
vivo. In an additional embodiment of the invention, monoclonal antibodies can be
20 produced in germ-free animals utilizing known technology (PCT/US90/02545,
incorporated herein by reference).
The monoclonal antibodies include but are not limited to human monoclonal
antibodies and chimeric monoclonal antibodies (e.g., human-mouse chimeras). A
chimeric antibody is a molecule in which different portions are derived from different
25 animal species, such as those having a human immunoglobulin constant region and a
variable region derived from a murine mAb. (See, e.g., Cabilly et al., U.S. Patent No.
4,816,567; and Boss et al., U.S. Patent No. 4,816397, which are incorporated herein by

reference in their entirety.) Humanized antibodies are antibody molecules from

non-human species having one or more complementarily determining regions (CDRs)




Eur opean Patent Application 171, 496; European Patent Application 173,494,
PCT Publication No. WD 86/01533; U. S. Patent No. 4,816, 567, Europe?g 6 2004
Patent Application 125,023; Better et al., 1988, Science 240:1041 4%“
Liuet al., 1987, 10 Proc. Natl. Acad. SC}tG USA 84: 3439-3443; Liu et al.
1987, J. I mmunol. 139: 3521- 3526; Sun e , 1987, Proc. Natl. Acad.

Sci. USA 84:214-218; Nishimura et al., 1987, Canc. Res. 47:999-1005; Wod
et al., 1985, Nature 314:446-449; and Shaw et al., 1988, J. Natl. Cancer
Inst. 80: 1553fremsihe nRpjhpmap speciesgnd adiamaask regpan o2 e, impuuneglohulin

1986, Bi o/ Tec S t & 86,
Nat ure 321: 559{6%%&% &gr%%g/aqbe%’ Igl% ﬁ%gtgg%%gj Cl éncé—:‘}‘rg@%l iggﬂgp%én%d @er | er
et al., 1988, byreftrentnialits ehdiety}p53- 4060. Conpl etely human anti bodies are
particularly desirable for therapeutic treatnent of human subgect s. Such

anti bodi es can be Ehmve@ddwmﬂgmeﬂméhn@ wb@dlew&em@qeﬁ #pabl e of
h
whbch canexpranBiR bR AOMGRL B TR o or chbic e p ol edinad.

are i mmuni zedid PCT Pabheutioh Nd. w@lsqmmt m@op@h%teaﬂ gﬁﬁctﬁaﬂ,ls&lg?,, all or a
portion of a BCWP of the invention. Monocl onal anti bodi es directed agai nst

the anti gen cEaropean BaentiAnpdicataomly lc4fi6y Entopearalatent inplisation EEBHAR%: BGY. The

rearrange. dor FROEIEANe- WO BBRIRTR AT SRRET NS Y1 BRI Fiflhcr o o ass

swi t chi ng andApphediof 175028 Bétter EMalS ,198§§|%ﬂ:n§é1240 804 1L PR3N LALA, al' 19975
possible to produce therapeut ically usef ul gA, | gM and | gE

anti bodil®s. FBrocalNaib\Agadi 8oi. USA: B# §4B%ﬁ4ﬂ;|1@gyt 2f10r19$)?,ddl!mhng31hunan

For o det al | ol P TR TItAan Pt 4 PR Fat RBP4 S S B A g Afnimard™
anti bodi es ang 1UTHgy, TRAC.ARQNAT: 9991%(58?%8&1 andl, fod3, %@@MMM;WEBHOCO' s

for producing such anti bodies, see, e. U.S.” Patent 5,625, 126; U.S.
Patent 5, 633SHa®et dll, $98%t Natl. (54115‘6191;1&280 lﬁﬁSlSQﬂ\émnS@},Geﬁﬁmncand U. S.

Pat ent 5, 545, t,
CA) andGenphaffed Bl el seapSE e Retingirs d s CoF Bt sBfisab dabiear os
di rect eqsagai gt 986 %@itﬁf‘etﬁq 55209951 §RfhoEPd M af. ¢ ISeR¥ce 23911854 1ad HRller
descri bed above. Conpl etely human’anti bodi es Whl ch recogni ze a sel ect ed

epi t ope can betal., 1988, J. Immunol. 141:4053-4060.

Completely human antibodies are particularly desirable for therapeutic

treatment of human subjects. Such antibodies can be produced using transgenic mice
which are incapable of expressing endogenous immunoglobulin heavy and light chain
20 genes, but which can express human heavy and light chain genes. The transgenic mice
are immunized in the normal fashion with a selected antigen, e.g., all or a portion of a
BCMP of the invention. Monoclonal antibodies directed against the antigen can be
obtained using conventional hybridoma technology. The human immunoglobulin
transgenes harbored by the transgenic mice rearrange during B cell differentiation, and
25 subsequently undergo class switching and somatic mutation. Thus, using such a
technique, it is possible to produce therapeutically useful IgG, IgA, IgM and IgE
antibodies. For an overview of this technology for producing human antibodies, see

Lonberg and Huszar (1995, Int. Rev. Immunol. 13:65-93). For a detailed discussion of

this technology for producing human antibodies and human monoclonal antibodies and




generated using a technique referred to as "guided selection.” In this
approach a selected non-human nonocl onal antibody, e.g., a nouse antgi Qe
is used to guide the selection of a conpletely human anti body recogni zi ng
the sane epitope. (Jespers et al. 10 (193&) Bi o/ t echnol ogy 12:899-903).
The anti bodies of the present invention can al so be generated using various
phage di splay nethods known in the art. In phage display nethods,

functional antibody. donains are displayed on the surface of Gtoﬂggqe
particl es whi BYPRCRlSfor prpducigg such antibediey de ¢ grdhS e Baterotl nirt: Kot Pagent o
particular, s C | d4cZ t -5 Bk AY. g i ey

donmi ns expr eg’gg%’a?%ggﬁsap%g%? r 5t}k%gi’éfies ’ gfr'js'c%rté ? r51’(z§tl6 Z’lrail% m@ﬁ'?bggﬁa %}%S@P y
(e.g., hunman braddition)eymptiesack 1p Abgaiixidna {Freinoge T A)iandiGeaphanaiSant hat
bi nds the antigen of interest can be selected_or identified with antigen,
e.g., using {eBctadcanls Feasyttoprevidehupyanibedics disecipdagainst a selgstedy
surface @r bead: LD il ypi cal ly fil ament ous
phage i n?l udi %glqut&gl%g tm%ﬁmgﬁzﬁ%ﬁf%%e%d}%%%ssed from phage with

Fab, Fv or disul fi dempledly humatl ahtibodidisiwiaely redogras seléctabépdiopadid be f used to
ei ther the phage gene Il or gene VIII protein. Phage display nethods that
can be used t Benegated wsieg atachnigue eefersrd to9e “prderkbselectin.e nlinjthis approrelie t hose

di scl osed i ' o, . 2 41- -

o > 5% bR R Bl mondeondd Piay A RRBc BRidAy IR i pbiae PSS

I munol . 25 2461&kidn 998 corhPR4dly hit@hs hetitRidy dcognighigehd Samdepifpt.1 BR3¢ ers &ALt on
8

et al., Advances in |munol ogy 57:191-280 (1994); PCT Application No.
PCT/ GB911001 1 3¢:99¢ 3310/ tpelmtolagyt | -903).90/ 02809; WD 91/ 10737; WD 92/ 01047; WO

92/ 18619; WO 93/11236: .\W0. 95/.15982: WD 95/ 20401: and U. S .Pat ent .Nos.
5698, 426; 5, 223, 00 RibIGIES B Teicanyaion e Slso Feneratod EHE Thridld
5,821, 047; 5, éﬂa?a@l layanéBddsI8RwnlinShe M6 BGMge display Riethddl8, fundtiof@D, 225;
5,658, 727; 5,733,743 and 5, 969, 108; each of ich is incorporated herein
by reference anfitiody demginsargdisplayedeoncthe buréace of phage plagictesrwtich earpethe af t er

G N R L ST S e
ant i bodigs, Oﬂisﬁl@y afli B bikAE H6HaiRs bk edke® oM Dtpbricied B iomtAndori A 4Rfigssed
in any desired host, 1ncluding manmalian cells, insect cells, plant cells,
library (e.g., human or murine). Phage expressing an antigen binding domain that
binds the antigen of interest can be selected or identified with antigen, e.g., using
labeled antigen or antigen bound or captured to a solid surface or bead. Phage used in
these methods are typically filamentous phage including fd and M13 binding domains
20 expressed from phage with Fab, Fv or disulfide stabilized Fv antibody domains
recombinantly fused to either the phage gene IIl or gene VIII protein. Phage display
methods that can be used to make the antibodies of the present invention include those
disclosed in Brinkman et al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J.
Immunol. Methods 184:177-186 (1995); Kettleborough et al., Eur. J. Immunol.
25 24:952-958 (1994); Persic et al., Gene 187 9-18 (1997); Burton et al., Advances in
Immunology 57:191-280 (1994); PCT Application No. PCT/GB91/01134; PCT
Publications WO 90/02809; WO 91/10737;, WO 92/01047; WO 92/18619; WO
93/11236; WO 95/15982; WO 95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409,

5,403,484; 5,580,717; 5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908,




yeast, and bacteria, e.g., as described in detail below For exanple,

techni ques to reconbinantly produce Fab, Fab' and F(ab')Z fragnment$g 2004
al so be enpl oyed using nethods known in the art such as those disclosed in
PCT publication WD 92/22324; 10 NUIIlnaxA%%l , Bi oTechni ques
12(6):864-869 (1992); and Sawai et al 34: 26- 34 (1995); and Better et
al ., Science 240:1041-1043 (1988) (said references incorporated by
reference in their _entireties). gg%es of techni gues which can be used to

produce si ngl &34B83 % FV80,23% 5,638 726 0o &b 74 hand He6%, Hags eacheafovhipkis in U, S.
Patents 4, 946; 7 15 al., Methods in Enzynol ogy
203: 46- 88 (193‘f§ﬁ’°§ﬁ r&i f}g%%ygﬁﬁ%&e%gg (1993): and Skerra et al .,
Sci ence 240: 1038- 1&4@e£ci:ﬁ;88)n thélaBoveretnérices) afier pHage s¢leaiongg® ahtibodywdiige of
bi specific antibodi es, which can be made by methods known in the art.

Traditional presmstiosnthsphags san t@n\gzlhteé P%*bb‘t?’ﬂﬂ? geneagie Wholn aibpdiepased on

t he coexpress Hﬁﬁ at | i 0 _ch pairs,
wher e th§ tmingﬂldﬁﬁr%ﬁ%gve P ?gr eo?f[ﬂn B%lgl&ls%:/rle@ sgc(llwr?{]?%éa et" a?“d 1983,
Nat ure 305: 53é&mhélpd inhesalesedhost, ifcliding afnasdn cald) insett delBIag eyl i n
heavy and |ight chains, these hybridomas (ﬁbadronas) produce a potenti al

m xture of 10yea§t,ﬁméb@qﬁ@naamgu taédyscmbpdamﬂeé@ Qi@wwﬁptwa@mlgst@nhalqmastq he
correct bISpeCIfI uct 1.0 correct nDIec whi ch
o lsual Ty GofsoBfiibfy fldhee Pt Rt s b /emielfs iR oS e RS wSinecone,
and the produgfethods kiiewirfthe @W-such £§ thase &G i P@Tf}fuﬁlxcéiioﬁqi\l@ﬁﬁdzznﬂ/\l)
93108829, published 13 May 1993, and in Traunecker et al. 1, EMBO J.

10: 3655-19659. Madkimaxdit ab, Bio Techuiiques 26): Séﬁst%k%)2pira@ﬂ§|aW@deteqprdeh4 26-34

0 PN B . B B SR forc

i munogl obul i gy eFBsh@Th tGPBitReti@fluences. The fusion preferably is with an
i mmunogl obul i n” heavy chai n constant domain, conprising at |east part of the

hi nge, CH2, and CHE3amplgé ofnt;chmguassvlpcleca@lrbeetsed to pradecetsieglé-chain Fveand) - chai n
constant 129! o (Ll CObALOINg LG, B4 SEERTAt Yol e b alLaE B o
et el B et e e T e

and Skerra et al., Science 240:1038-1040 (1988).

The invention further provides for the use of bispecific antibodies, which can
be made by methods known in the art. Traditional production of full length bispecific
antibodies is based on the coexpression of two immunoglobulin heavy chain-light

20 chain pairs, where the two chains have different specificities (Milstein et al., 1983,
Nature 305:537-539). Because of the random assortment of immunoglobulin heavy
and light chains, these hybridomas (quadromas} produce a potential mixture of 10
different antibody molecules, of which only one has the correct bispecific structure.
Purification of the correct molecule, which is usually done by affinity chromatography

25 steps, is rather cumbersome, and the product yields are low. Similar procedures are
disclosed in WO 93/08829, published 13 May 1993, and in Traunecker et al., 1991,
EMBO J. 10:3655-3659.

According to a different and more preferred approach, antibody variable

domains with the desired binding specificities (antibody-antigen combining sites) are




co-transfected into a suitable host organism This provides for great
flexibility in adjusting the mutual proportions of the three pol ypg¢gtAuternns
fragnents in enbodi nents when unequal ratios of the three pol ypeptide
chains used in the construction provide 10 the optimumyields. It is,
however, possible to insert the coding sé%?fences for two or all three

pol ypeptide chains in one expression vector when the expression of at | east
two pol ypeptide chajns in equal ratios results in high yields or when the
ratios are of fusdipmmunqglehuligicgnpstant domam senpenges,r Ehetusion peefsllyie withen

t hi s approach; ' | £ At | ' : 3 |

i mmunogl obul i hmlhggo b@%@%nea&ftc%b@ﬁ?igﬁ 3%1?{1]1@1 %Dgné%g%) %ﬁ%‘;%ﬂrlﬁ?ﬁlﬁg nmégg’r m
and a hybrid COH2yaehCHButgiond) aisprefearedtd hayd thecfust heapfichaihRbasthtiredom
second binding specificity) in the other arm 1t was found that this
asymetric steHbepntainigg ithg sitgmesessany fardjght shain hinding; present én pidgashpagpeli fi ¢

conmpound < ro i obul-i n i ' l.ons.. as the.presence
of B miunoglLaUDhE DT BB b SR RN BA R iyl M PR
mol ecul e pr ovilddmnidoghbiRe liFﬁt dhai, affe inseER@ 1A b&Paratd Bipre BRI @RS, iafid are

di scl osed in WO 94/ 04690 published March 3,1994. For further details for
gener ati ng bi sptiensfeciedinte pauitable kastorgpripme Ihiarevides fos greag flexibility inviet hods

i n Enzynol ogy, ;.1986,., 121 210. The i nygntjon qvi.d functi.onally. active
fragments, _quPibatik e Fbpied Reqeffons BY BT oBlyRt ME TRl R st
nol ecul es.  Fupkbh @Acjublrafieé biibie BR8NBollPuptidt BRaind sk i e cotlSthicyioh pMRid
analog is able to elicit anti-anti-idiotype antibodies (i.e., tertiary

ant i bodil®s) t Hgtoptiowoypickds. {tHe hosyewernessipdatorinsart the coding gequeneksdyr tweeor

anti body from ich,the fragnent, derivative or anal I s deriv

Speci 11 val |y o S Dottt AR aue Reppe oy oL Ve i BF pypro il o It y pe

of “the | MMunogh@fhilhéptiRLRH i Gl osrefidRrAHMelad & RRbROEOMidDrdlsE et i on
of framework and CDR sequences that are C-termnal to the CDR sequence

t hat specifi cad pgrticelongjgnifieanoehe anti gen. To determi ne which CDR sequences

bi nd the anti gen, nt het i t.ide ntainin he. CDR_sequences can be
Dsed i n bindi ng asERGRReIST PR ST PR oihe BiSEC e SaUHETHED Known
in the git. 5 248 88 & Al brid MERhhGPlotRNA ' 1 WRR Dfirk RSB bgeciited) iRS.
but not |imt‘éédm§co, F(ag"))Z el Heahpetd i SHGIE specldtey i
fragnment s whi ohe areg @gda hpbrpsumhineglobulin heavy chain-light chain pair (providing a

second binding specificity) in the other arm. It was found that this asymmetric

structure facilitates the separation of the desired bispecific compound from unwanted
immunoglobulin chain combinations, as the presence of an immunoglobulin light
20 chain in only one half of the bispecific molecule provides for a facile way of
separation. This approach is disclosed in WO 94/04690 published March 3,1994. For
further details for generating bispecific antibodies see, for example, Suresh et al.,
Methods in Enzymology, 1986, 121:210.
The invention provides functionally active fragments, derivatives or analogs of
25 the anti-BCMP immunoglobulin molecules. Functionally active means that the
fragment, derivative or analog is able to elicit anti-anti-idiotype antibodies (i.e., tertiary
antibodies) that recognize the same antigen that is recognized by the antibody from

which the fragment, derivative or analog is derived. Specifically, in a preferred

embodiment the antigenicity of the idiotype of the immunoglobulin molecule may be




epi topes nmay be generated by known techniques. F(ab')2 fragnents consist of
the variable region, the |ight chain constant region and the CHI go h@ ﬁl
the heavy chain and are generated by pepsin digestion of the anti dﬂ? 2
nol ecul e. Fab fragnents are 10 generated reduci ng the disulfide bridges
of the F(ab')2 fragnents. The invention “al’so provides heavy chain and

| ight chain dinmers of the antibodies of the invention, or any m ni mal
fragnent thereqf such as Fvs or single chain antibodies SCAS%@JG' ., as
described in Yedpletiongf drapegvorigandiCDRowguences atere £aterm wz,ge Hust on

1080, hat ur o CDReEls thasbbflcall¥iboekDes 8 aidied. "W el Yl DR

speci ficity asequbtcesbindibeéyntifen] dyathetiopepiided BontSnitQ the CIDR seqadidebodi s are
formed by linking the heavy and light chain fragnments of the Fv region via
an ani no aci dussditggmdingaassaysivith the aptigeny aay bHuling asssy yighipd kaewn B aitgues

for the gssenbly o | . S 4l li b e kerra
et al.. Joss. Sui onpebBSot R nre REER Rk temelfsho T ko e’

i nvention pr oP{a85s frafdbMe aid Biteiragmédts.t Aftibdd hevthich fecOfnik & speciféent i on
(or functionally active fragments thereof), for exanple in which the

i mrunogl obul i epifopes mep be geuerated by knewm teghmidugse Fgab hdrapapenisrensisorfdhe  at
either the N-term nus. or.the C-termnus to.an ] id se nce of . .

anot her  pr ot BHOlGPEiRly the At EhafLciotar; siop apft e HT damatiof tho ey chpjn
amno aci d pogtd &8 g@ﬁerﬁt@@b?ﬁeﬁi@&i%bﬂ?on@l‘%e Anibb@f mbRRuleMP4D FALMHls iafb
Preferably the i mmunogl obulin, or fragnment thereof, is covalently |inked
to the dbher genstatédhbyreduting bhetdasulfidribridges phthedgatsdragmentsraihe. inyention at ed

nalt i te i 50 Brovie bR el ph Fifet S hé Abdties LS 8EEmion. or
epi thel i al bagky Binik! fridherlt BT sSEsTH Vs of sgh\dEaRORibodids [{teAs) (e.

., a8
i mmunogl obul i ns of the invention include anal 6gs and derivatives tﬁat are
ei t her nodi f i deberibed in, U.ByPathmt 4MW66T %80 Birds 1288 feinncedi42:423-42; Fhustei etral..ecul e

bi nding. For LBt Natl Adsd Sep R eS: %0 R an by B’ 40TV oe. anc

anal ogs 1gf t hesj.gqap iths o i figd
nodi fi ec}f5 e. g?? by g%légg}‘l %??oﬂ@eg‘ggﬁgtlﬁg?%ﬁ?e %Egglfa %{%trlll?%ﬁﬁ%idg{sﬁohyl ation,

anm dati on, demventicrz Bingla chainlantibedigsrape formied by binkingithghevg apd light chain

fragments of the Fv region via an amino acid bridge, resulting in a single chain

polypeptide. Techniques for the assembly of functional Fv fragments in £. coli may be
used (Skerra et al., 1988, Science 242:1038-1041).

20 In other embodiments, the invention provides fusion proteins of the
immunoglobulins of the invention (or functionally active fragments thereof), for
example in which the immunoglobulin is fused via a covalent bond (e.g., a peptide
bond), at either the N-terminus or the C-terminus to an amino acid sequence of another
protein (or portion thereof, preferably at least 10, 20 or 50 amino acid portion of the

25 protein) that is not the immunoglobulin. Preferably the immunoglobulin, or fragment
thereof, is covalently linked to the other protein at the N-terminus of the constant
domain. As stated above, such fusion proteins may facilitate purification, increase

half-life in vivo, and enhance the delivery of an antigen across an epithelial barrier to

the immune system.




proteol ytic cleavage, linkage to a cellular Iigand or other protein, etc.
Any of numerous chem cal nodifications may be carried out by knomn1 B AUG 2004
techni ques, including, but not limted to specific chem cal cleavage,
acetylation, fornylation, etc. 10 Additiopally, the analog or derivative
may contain one or nore non-classical amno acids. The foregoing

anti bodi es can be used in nethods known in the art relating to the

| ocalization and activity of the BCVPs of the inventjon, I magi ng

_ ) e.g., for
these proteins, neaslRrmHEegieRming of heldpymtion nghudesalogs anddravatiy esghatare

sanples, in di. k £55) ' |

ant i bodi es of 131t eﬁférﬁiil/igeﬁit’ %g’nﬂﬁggg%zdeﬁlﬁg%ggg%y akgﬁjﬁgfﬁg@%lﬁg\%qﬁ?ﬁ@ﬁgh art
for the synt hesiatenohttahienothiatdoes not pdpain ifimmospdeificchifding aFossxahipds bat or by
20 reconbi nant expression, and are preferably produced by reconbi nant

expression t BehY WKeef limitationpthe derivativss andaiptogsof the imsaanaglobulips meligddent s,

derivati | : / ; ' o d
that  oncades [1oeE HePRive pebf ey Bty £5, 67 ESRUER v ioh BeBMfioC!
known, a nucl phasphyatiors afiditiog, dériatfitiod ®gknadwn petediihgasiockiiyg gdupy,om

chem cally synthesized oligonucl eotides (e.g., as described in Kutneier et
al ., 1994, Bi prp&aohrticleayages linksge togicelipiar gandfor pther prpigineaic.t ABY 8§/nt hesi s of

over |l appi ng o] i . L Di qQrtiqgns, of, t he yence. aodi ng
ant i body, " an MuARRYE LER R Rod RGP AR bR Bl 43y B skl GERERSE-ERERY
anpl i fi cati onb@fnot Nitel Se§Aificuhesidal Elepript dRetyRYioRABmIRtif)etc2004 - 49

Al ternatively, the nucleic acid encoding the anti body may be obtai ned by
cl oni ng Phe andiltionslly, thie analagon denvativaimayeniareons @ 1eere ngoidasgisalzuming t he
particular aptibody is not available, but the sequence of the antibody
mol ecul e is kfiOWHh, a nucleic acid encodi ng the anti body nmay be obt ai ned

froma suitabl e SOUREGré@ifk antARdfes it bR is RR¥holds RAWH in @& aﬁt%g&éw ary

generated fromany tissue or cells expressiﬁnig “the antibody) by P
anpl i fi cat i onthedocalization dndtactvity ohtbe BONBy ofdhe iityention eghdoBimaging these ends
of the sequenge:dhs, Meaburiiy 10618 HoRtBr HapDropat Py Slogital Birapies, R Eaghdstic' O

15 methods, etc.

Expression Of Antibodies

The antibodies of the invention can be produced by any method known in the

art for the synthesis of antibodies, in particular, by chemical synthesis or by
20 recombinant expression, and are preferably produced by recombinant expression
techniques.

Recombinant expression of antibodies, or fragments, derivatives or analogs
thereof, requires construction of a nucleic acid that encodes the antibody. If the
nucleotide sequence of the antibody is known, a nucleic acid encoding the antibody

25 may be assembled from chemically synthesized oligonucleotides (e.g., as described in
Kutmeier et al., 1994, BioTechniques 17:242), which, briefly, involves the synthesis of
overlapping oligonucleotides containing portions of the sequence encoding antibody,

annealing and ligation of those oligonucleotides, and then amplification of the ligated

oligonucleotides by PCR.




particul ar gene sequence. |If an antibody nol ecul e that specifically

recogni zes a particular antigen is not 10 available (or a source fon gaayp 2004
CcDNA library for cloning a nucleic acid encodi ng such an anti body),

anti bodi es specific for a particular antigen nmay be generated by any net hod
known in the art, for exanple, by inmmunizinhg an aninmal, such as a rabbit,

to generate polyclonal antibodies or, nore preferably, by generating

nonocl onal antibodies. Alternatively, a clgne encqoding at |east the Fab
portion of the antAHe@ptikely. the nucleigiacid; eneerling the aptbodyigayhmokiziged B on
l'ibraries (e. : rizbes i . - 9, .: | 46, -1281)
for cl ones of aﬁ%lgﬁ?%gﬁn@r??g ﬁﬁacﬁorgﬁgtaﬁhgg {shﬁélg %%?ccacédn |08§ﬁ1%§]rjgpag§/1&§%r5eeni ng

anti body i br aitibedy (sSet available, b the k&men&iofahe antibd8} moNafuly i€ kabwn 24, Hane
et al., 1997 Proc. Natl. Acad. Sci._ USA 94: 49,3;‘%. Once a nucleic acid
encodi ng at | Bedeic apid epepdingthe aptibrdyimay be oftaiged frawpsuitablesgrise (4.8, A
obtained,. it | | cl L Nl I '
cequence Sencoriegdy fRNA FEHERS: LN Mook et BV Reshb B PURISBIEhEe
PCT Publ i cat ileranMBdd3f b9 PER/amplificaliuh Lbia g sidRetdPrindérd hPfizbelolWtheS3’ Lt ent
No. 5,122,464). Vectors contalning the conplete |ight or heavy chain for
co- expr essi on3’ &ids f thesequrnre prbyelpaing ysiag [2p wligeruclootide prbe spesifiafor sl et e
anti body nol ecul.e .are _al so 25 avail able. Then, the nucleic acid encoding

t he anti body E:ghc%lgr FL&F M Nt r oduce the nucleotide substituti on(s) or

del etion(s) necessHan anfAbSdibdBbictult that SpectiRlaly PocoliiBeLNFarfibula@iti@e RrioRb! €
regi on cysteine residues participating in an intrachain disulfide bond

wi th an 18ni noavadliablederss shwsce fone cBOWs library foo ploning amuslgie #gid gncaging gych Such

"t oduct | on’ FiieAkasBtoriespeihic B M HraR e R b Bensried Bha ek b8
nucl eoti de sepuRRAER th 8Ft, RXe@hle, l:gﬂ-lﬁnn'i\.ﬁﬁzinﬁ biThhiffAl, tsBeh SEFIbBR! to generate

mut agenesis, in vitro site directed nutagenesis (Hutchinson et al., 1978,
J. Biol. Chenpolggandsbtihodiesy, mascpreferabiy dy gentrating moneidonal antibadesshni ques

b6, Broc. “halBmaRkdn i ahileRbaiag il B56 o BRARGEH SThe sRibd BRI 21 o7
312: 604-1808; E&Kﬁ@g bg§creémng ﬂ?ﬂ?émfré\i@fo‘rirlﬁ)réﬂé (£82aéadkribod RN, 99RSS

from a nouse antibo nol ecul e of appropriate antigen specificity together

wi t h genes fr8eence 246:1275-1281) for clones of Fab fragments that bind the specific antigen or
by screening antibody libraries (See, e.g., Clackson et al., 1991, Nature 352:624; Hane
et al., 1997 Proc. Natl. Acad. Sci. USA 94:4937).
Once a nucleic acid encoding at least the variable domain of the antibody
20 molecule is obtained, it may be introduced into a vector containing the nucleotide
sequence encoding the constant region of the antibody molecule (see, e.g., PCT
Publication WO 86/05807; PCT Publication WO 89/01036; and U.S. Patent No.
5,122,464). Vectors containing the complete light or heavy chain for co-expression
with the nucleic acid to allow the expression of a complete antibody molecule are also
25 available. Then, the nucleic acid encoding the antibody can be used to introduce the
nucleotide substitution(s) or deletion(s) necessary to substitute (or delete) the one or
more variable region cysteine residues participating in an intrachain disulfide bond

with an amino acid residue that does not contain a sulthydyl group. Such

modifications can be carried out by any method known in the art for the introduction




a human anti body nol ecul e of appropriate biological activity can be used.
As described supra, a chineric antibody is a nolecule in which di ffl%rlﬂthﬂM
portions are 10 derived fromdifferent animal species, such as those having
a variable region derived froma nurine g@b and a human anti body const ant
region, e.g., humani zed anti bodies. Oncé’4a nucleic acid encoding an

anti body nol ecul e of the invention has been obtained, the vector for the
production of the antibody nol ecul e may be produced b reconbi nant DNA

t echnol ogy usPhwpeeidichmitatiens oxdeletipnfoi nuglephide spauencehies exarapladely notls f or

Contai ni ng. ¢ nuEid Fahieel BulsBteel fiRd e MRS B R PRl et

whi ch are wel 1938)9VBiol. Chell) 258:65K1), PEY basedh&hads, egan be used to construct
expression vectors containing an antibody nol ecul e codi ng sequences and

appropri at e transchi glditinmatechniguesdaveloped tonshe preduntios|of Sthymetis antibadsas™

t hods icncl f D it i [ 20 t i :
Synt heti ¢t coiPaas e AndORh RibG kA S ETsARaat NSHE eI 2 ¥ .
the techni quenggpss12:684608) Toaeds QQk, 89852 Natird 9P45Va5 HBY Pliciak QBhdIFron
Laboratory Manual, 2d Ed., Cold Spring Har bor Laboratory, Cold Spring

Har bor, NY) aathouseisnitbedy stolesule ¢feppropriaegdtigadspeeificittagethcn withigendstrans ul ar
Bi ol ogy, John Wle . Sons .~ 25 The expressjon vector is.transferred
Lo a host ool F PR aFthab PRafile et hmrame b g v et B b 811 s ar o
then cul t ur edgQyricQNMERL, aUitheli E&fibodY 8% holeBile tyGAichIHifrarht RREdnsQke t he

i nvention. The host cells used to express a reconbinant antibody of the
i nventi d@ maydéreved dionh diffenent aniniad speceds| such as thoag hdnh e vatdhilaregoini derived

preferably, eukaryoti.c cells, 8 AUG, 2004 -51 especially for,the . .
expressi on’ of BupRg _%ﬁ]}“’a{?ﬁr‘i 8&8@9 Yo °Pne-ga¥{lﬁ"_emzs antibodies.
manmal i an cell's suphc@g nidlkioeR éﬁ_@&ﬁiﬁg’fm %ﬁfoﬂy%ﬁhéc%le(&f"ﬂ@ inveltiGiPhisWbaed | on

with a vector such as the major Intefnediate” early gene pronoter el enent
from human cybtemedaheveatersfor thegmodifcfien vf the aetiprdyssoloculs yeiydeptaduced by

Do o (k) o s e B SRR Sl B mhoRe
oL, KRR LI R g RS 2t oo e
antibody molecule sequences are described herein. Methods which are well known to
those skilled in the art can be used to construct expression vectors containing an
antibody molecule coding sequences and appropriate transcriptional and translational
control signals. These methods include, for example, in vitro recombinant DNA
20 techniques, synthetic techniques, and in vivo genetic recombination. See, for example,
the techniques described in Sambrook et al. (1990, Molecular Cloning, A Laboratory
Manual, 2" Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, NY) and
Ausubel et al. (eds., 1998, Current Protocols in Molecular Biology, John Wiley &
Sons, NY).
25 The expression vector is transferred to a host cell by conventional techniques
and the transfected cells are then cultured by conventional techniques to produce an
antibody of the invention.

The host celis used to express a recombinant antibody of the invention may be

either bacterial cells such as Escherichia coli, or, preferably, eukaryotic cells,




by which the codi ng sequences of interest nmay be produced and subsequently
purified, but also represent cells which may, when transfornmed or 18 AUG 2004
transfected with the 10 appropriate nucl eoti de codi ng sequences, expﬁesé
the antibody nolecule of the invention ip situ. These include but are not
limted to m croorgani sns such as bacteria (e.g., E. calf, B. subtilis)
transforned with reconbi nant bacteri ophage DNA, plasmd DNA or cosm d DNA
expressi on vectors cg;taining anti body codi ng sequences; yeast (e.g.

Sacchar ony cesespesially for the expressioned wholsresembinatranbodyaneiecs p frepartigar,

vectors 15 copf.ain | CRAL OB %5’3 el t: t

Infected with reco%@?ﬁgﬁéﬁgg%(us eipressg%;bn ec%%l(s)k(gﬁ?z,'182‘,311}83(@:%@0\8@68)
cont ai ni ng t heecwrtsublo aythe eskjodnfageding @scly gglegptbmork klement £0m Hunfaact ed with
reconbi nant virus expression vectors (e.g., cauliflower nosaic virus,

CaMV; t obaccoCYipaggalovirus s an ¢ffgetive expressar systeauionautibadissdFesckinget abl asni d

' a1 Td 1.d Al }.bpd di ;
o 20" maiinal | e GenE 45101, CodkeREMA WoB BERUARAR AP Y 0T TP S e enees

harboring reconbi pakieBMIRSISExPrestiOn VeEUESBIeaRthA} i MmiliZed e5Bimes ader i ved
fromthe genonme_of manmmualian cells (e.qg., netallothionein pronoter) or
from mamual i apntibody swodecule of the invirtiond Stish ihpsisexpeaseiop sytiemereprasprt vehiskssni a
virus 7.5K prpomoter). ln.bacterial tens nunber . of . expression vect ors
Ty be advant SySBEE e ML By o Ribiar Finy B REoERd AU TRLEERULRTE. e
anti body ol eputl aBsoyepreger® ¥ElsOSBieH may Whert¥ai¥Rred WP fndedtéd @Rh@want i ty of
such a protein is to be produced, for the generation of pharnaceuti cal

conposi tidons empveptiate necleptidgcpiling gyquentescenpeess Whecantibedy misleshledifithet t he
expression of. high |evel s of f.usi rotein. uct.s that.are readily .
ourt red may. dettin s TReshBb Lot S hefled o Bifrobabisis b aglerip,
the E. coli 18y Ak BOB. s:ulbeili®)PorRformed wRGEQmIAIR BEctembpHASE DMA Plasmid 983,
EMBO J. 2:1791), in ich the antibody codi ng sequence may be |i gated

i ndi vi dual | y DihtAoot ¢nsmid DN expresstamysciors ¢onidiring landbadysedinggeqeagicen yeast t hat

a fusion protein s produced,. plLN vectors, (Il nouye & | pouye 1985 ucl ei c
Aci ds. Res. 190 0YehgmICein PIdHA FARS BT IR Fecbpthanh eak expresfig yecte'

24: 5503-15509) ¢ordiiflinghBtibddseeodRfgEEqi&ictS ekl YOO M bt awith r&bRIbARSI
foreign polypeptidés as fusion proteins with glutathione S-transferase

(GST). | n genwiad ¢xpsession vectoisda gpbacwdovisush centsiningitheantiterdy andieg séqugndss;
purified fr Ompfa}its é:é s():r&lerln% ir? ctgéj ?v?th%éo(r)n%inant virus expression vectors (e.g., cauliflower
mosaic virus, CaMV; tobacco mosaic virus, TMV) or transformed with recombinant
plasmid expression vectors (e.g., Ti plasmid) containing antibody coding sequences; or
20 mammalian cell systems {e.g., COS, CHO, BHK, 293, 3T3 cells) harboring
recombinant expression constructs containing promoters derived from the genome of
mammalian cells (e.g., metallothionein promoter) or from mammalian viruses (e.g.,
the adenovirus late promoter; the vaccinia virus 7.5K promoter).
In bacterial systems, a number of expression vectors may be advantageously
25 selected depending upon the use intended for the antibody molecule being expressed.
For example, when a large quantity of such a protein is to be produced, for the

generation of pharmaceutical compositions comprising an antibody molecule, vectors

which direct the expression of high levels of fusion protein products that are readily

purified may be desirable. Such vectors include, but are not limited, to the E. coli




and binding to a matrix gl utat hi one-agarose beads followed by elution in
the presence of free glutathione. The pGEX vectors are designed to | 8@ausqes
thronbin or factor Xa 10 protease cleavage sites so that the cloned target
gene product can be released fromthe GS%F noiety. In an insect system

Aut ogr apha cal i forni ca nucl ear pol yhedros"%’ virus (AcNPV) is used as a
vector to express foreign genes. The virus grows in Spodoptera frugi perda
cells. The antibody coding sequence may be cloned individually into 15

non- essenti al exmgqsmnsveemw&gm@thpm abol 383eBMBO dehid]9 10f intwilgcly theus and

| aced und t.r ol ..of ACNPV f | e the.pal yhedri
P omotery 1 nafiRkepafe sBentary B RERKEhabIRBNT PR veets f Bate 0t B
systems (e. Q. jgcH ety e¥iond that RAIESSH Protei Kir6dlcedByINEydétdr! (TA6Ye & Mouye

di scussed above, a host cell strain may be chosen whi ch nodul at'es the’ 20
expressi on of 198 Munkiér Aaids Bexi2Ateb 3108 Vimndideke & Setuisier,d988 sk Bislh€hgrne
product in thg, Lfi.c fashi.on desired. Such nodifications (g.4q.,

O ycosyl &1 onphanti srisheud e ifE ROEX GrommeLySape e RPRIOMIEL nay be
i nportant forpdihgeptidBEAd RBioApréthins RiMihtihidne'S-r e L (ST #pefefil duch
production of reconbi nant anti bodies, stable expression is preferred. For
exanpl e, cel | fusidnpesteinsare silatidé yndsamreasidy bapwifiddifony lokd 268 1s byt adserptioran be
produced by transfecting the cells with an_exprgssion vector .cqQnpri sing
the nucl eot | (B LDRER A2 granay Eliathiontsagarase peadrloflanPLbY FIROR 17 ERES e o
sel ectabl e (6f fico gIBBRIUE. MTHRpALANEENRIAN desiild 8FIrERkl MrofiBin SPREBPRRON Of

the selectable marker. Such engineered cell Tines may be particularly

usef ul 18 scrpetdasgiclamchge siddsisatthaitheodlonaltarpetigaie pradaict cant ter mishsadi frea they or
indirectly w E}g t he anti body nolecule. 1 8 AUG 2004 -53 The expression

| evel s of the ﬂ“tm‘B‘SH’y nol ecul e can be increased by vector anplification
(for a review seeyfapblhglaedilubfiabhrls dRar PEIVNEREGE Sirased  on
gene anplification for t%g %xpr’esstl&lonﬁof c{f%rﬁe%enesﬁx manmal i an cells in
DNA cl oni ng, (AGNPB) is WbexbabenvertdPite espredidiorelfpr denesl IRE) yirus\Whews m Spawlkiprerd n
the vector 5 systemexpressing. antibody is anplifjiahle, increase.in the
evel of i nhiBgwedseslenths stingry poltag sRavsRisImaLhg 3%@ iniiduallin? ne

assoct ated w P een i FeBisRE HaPlc (o AT geAPRer o, PR i Snder

control of an AcNPV promoter (for example the polyhedrin promoter). In mammalian

host cells, a number of viral-based expression systems (e.g., an adenovirus expression
system) may be utilized.
As discussed above, a host cell strain may be chosen which modulates the
20 expression of the inserted sequences, or modifies and processes the gene product in the
specific fashion desired. Such modifications {e.g., glycosylation) and processing (e.g.,
cleavage) of protein products may be important for the function of the protein.
For long-term, high-yield production of recombinant antibodies, stable
expression is preferred. For example, cells lines that stably express an antibody of
25 interest can be produced by transfecting the cells with an expression vector comprising
the nucleotide sequence of the antibody and the nucleotide sequence of a selectable
(e.g., neomycin or hygromycin), and selecting for expression of the selectable marker.
Such engineered cell lines may be particularly useful in screening and evaluation of

compounds that interact directly or indirectly with the antibody molecule.



al so increase (Crouse et al., 1983, Mdl. Cell. Biol. 3:257). The hoih %ﬁl
may be co-transfected with two expression vectors of the 10 inventi ,A HA0A
first vector encoding a heavy chain derived pol ypeptide and the second
vector encoding a light chain derived pot&geptide. The two vectors may
contain identical selectable markers whiTh enabl e equal expression of
heavy and |ight chain polypeptides. Alternatively, a single vector may be
used whi ch encodes_both heavy and_|ight chain pol ypeptides. In such
situations, the |i &heENasiPnsRYRIS of the apibady moleculeéasy ke ingreased byyeetRhi n t o

avoi d an exce e LT e ' , , ¢ 2:52;
ol er 1530, Bplcdidh (or upEael - @ecbhRln A PILAL, THARR of BB ek T,
for the heavyompehd dnglification fiss theegxpeassiphios eloaEiNderrk ilgmammatiabbélls DDAt he
anti body nol ecul e of the invention has been reconbinantly expressed, it

may be puri fi elgning ¥al3.ddcadsmi Ressp New Yok, 498790 Whenra marker inghe wictaln 20

ot oo oL oy ol By DRI BRAR Y e B OIRE

antigen, andcgliuté 6Phes0 belMWill fhicRass e hambyn of copith bf thHegnirkegendl Binge gt i al
solubility, or bg any  other standard technique for the purification of
proteins. Al t anphfigdsegipn igpssoeiated arithahe eetihedinggne produgtion of haentibasy will

utilizing an _25.antib speci f i doaf t USi o protei n bei ng expressed.
For exanpl e, %@%9%¥%ﬁ$8§§%¥558£u“§9’@%%éﬁ%%%?éeﬁagﬂ: allows for the ready
purification of nomhéRsscHll GhybdebansRERd MithIwBXRpRSS6S vidlodwiaR cel |

| ines (Janknecht et al., 1991, Proc. Natl. Acad. Sci. USA 88:8972-897). In

this sydlem irventips, thedirsi yactar éseoding ahesly shain denvesl polypeptiile prd the second

reconbi nation_plasm d..such. t.the. open readi ng.frane qgf the gene is
{rans at onal P ot 3 dehl Shap ¢ GuBRBPuP&n RS N FRhmmDug Bihs st i ng
of six histi didefti¢at§é164i8He mbitiers FMichRnisie e?l.ﬁal Sxpre®idi of Rt hmDligReRdin for
the fusion protein. Extracts fromcells infected with reconbi nant vaccinia

virus are | oapepeptices. NARernatively, lagingde vestaanay begised sdichangades hetiheavy
T 9L A0l e o R B Bt S G b S EgRs 2l e
anti bodijgs or péHAAAERESYIdREMAOavail®n excess of toxic free heavy chain (Proudfoot, 1986,
Nature 322:52; Kohler, 1980, Proc. Natl. Acad. Sci. USA 77:2197). The coding
sequences for the heavy and light chains may comprise cDNA or genomic DNA.
Once the antibody molecule of the invention has been recombinantly
expressed, it may be purified by any method known in the art for purification of an
20 antibody molecule, for example, by chromatography (e.g., ion exchange
chromatography, affinity chromatography such as with protein A or specific antigen,
and sizing column chromatography), centrifugation, differential solubility, or by any
other standard technique for the purification of proteins.
Alternatively, any fusion protein may be readily purified by utilizing an
25 antibody specific for the fusion protein being expressed. For example, a system
described by Janknecht et al. allows for the ready purification of non-denatured fusion
proteins expressed in human cell lines (Janknecht et al., 1991, Proc. Natl. Acad. Sci.
USA 88:8972-897). In this system, the gene of interest is subcloned into a vaccinia

recombination plasmid such that the open reading frame of the gene is translationally




conjugated to a diagnostic or therapeutic noiety. The anti bodi es can be
used for diagnosis or to determne the efficacy of a given treat mdrgt AUG 2004
regi nen. Detection can be 10 facilitated by coupling the antibody to a

det ect abl e substance. Exanpl es of detect ﬁgﬁi subst ances i nclude vari ous
enzynmes, prosthetic groups, fluorescent erials, lum nescent materials,
bi ol um nescent materials, radioactive nucI | des, posi tron emtting netals

(for use in pgsitron enission toanraph and_nonradi gactive paramagnetic
metal ions. SBECgiEY %mny termanalpiag @ﬂslsmag ofisiz histigmg residuese (TAE t4253Eves 85 dhi ch
can be con Ugﬁﬁﬁ‘rﬂ( ﬁlﬁgﬁlg Er@ﬂ{ for tﬂe%m!dﬁﬁ q@éﬁg%ﬁ&ﬂ&ﬁﬁo eﬁi‘;?ﬁ%&b&‘g tho the
present invent e enzynes | hc e horseradi sh peroxi dase,

al kal i ne phos ﬁhambﬁﬁnt vdzeinta dialsaes Dadethoto Not™ nieitdacbiidadid-agabey @danns and
suitabl e prosthetic groups include streptavidin, avidin and biotin;

sui tabl e fl uohisidiaatagesd erateins areselectinely phter Withaimidezole-gonigning huftars.
fluorescai n isothiocyanate, rhodam ne, dichlorotriazinylamne fluorescein,
20 dansyl” chl ori de and phycoerythrin; suitable |um nescent materials

i ncl ude | um ngbnjugated iAnéibbdiedi ol um nescent materials include |uciferase,

| uci ferin, and aequorin; and suitable radioactive nuclides include 1251,

1311, 111in and 99irca prafarredgmbpdimentanti-BSMPr antibadieear Gagmente tereoharebe

oon paater | oehibdE AR dhosfIS thoRballic ity Tk ahfodBEdal B SRR | e

construed as Hiaphdsiforitd deleRfiietid efE0Y oTal gitdnarcaBetiti k@glﬁlgﬁ‘ nD%tecE&[ c@l e,
the drug moiety may be a protein or polypeptide possessing a desired

bi ol ogi d4l acfaicmtntyd bsgeuplmgdh@mﬁéwdmo 3 deeatehde sybstanesabigAreplesiof detgctabaich
as abri n, rici nonas exot oxl n pr otein

Soch as ™ uror SitBentesBAHACURRARS MR bRsnalc SHoBRY, Aibteedsd Maiafs, 7T 0L o
factor, pl at ejgiinelRentuRstediIOWibluhitdsint mh&ridldCraa0RdtivERudlides Pesitbas M nogen

acti vator a thronmbotic agent or an anti - angi ogeni ¢ agent, e.g.
angi ost ati n o¢mdtm®memls (for wse in posiiren ergissiah toraegrephsd, anddiohiasioastivh as a

LPE e PBePhE e it Sl%&ﬁﬁ%%&ﬁi?ﬁ%ﬁfﬁé $280.900 Riendlisns™ ©

granul oqyt e cehRR¥%ad bk Byﬁﬂﬁéét&ﬂtof zﬁﬁfb@dxeé for Ghds diRgdRlidCacdb A totREHREent NGF)
or other growth factor echni ques for conjugating such ther apeutlc noi ety

to anti bodi esinyestione|Suitakleenmymesioclude horseradisi perokidae, alkaNonpladsphathse,
Antibodies Foﬁctg-%gt%gl ; et I Qc%tyghoﬂles?erase suitable prosthetic groups include

streptavidin, avidin and biotin; suitable fluorescent materials include umbelliferone,
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein,
20 dansy! chloride and phycoerythrin; suitable luminescent materials include luminol;

suitable bioluminescent materials include luciferase, luciferin, and aequorin; and

suitable radioactive nuclides include I25I, '3'1, "1 and PTe
Anti-BCMP antibodies or fragments thereof can be conjugated to a therapeutic
agent or drug moiety to modify a given biological response. The therapeutic agent or
25 drug moiety is not to be construed as limited to classical chemical therapeutic agents.
For example, the drug moiety may be a protein or polypeptide possessing a desired
biological activity. Such proteins may include, for example, a toxin such as abrin,

ricin A, pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor necrosis

factor, a-interferon, B-interferon, nerve growth factor, platelet derived growth factor,




I n Cancer Therapy", in Mnoclonal Antibodies And Cancer Therapy, Reisfeld
et al. (eds.), pp. 243-56 (Alan R Liss, Inc. 1985); Hellstrom et 1@#
"Anti bodies For Drug 10 Delivery", in Controlled Drug Delivery (2a .135, 2004
Robi nson et al. (eds.), pp. 623-53 (Mar c% Dekker, Inc. 1987); Thor pe,
"Anti body Carriers O Cytotoxic Agents |In“~"Cancer Therapy: A Review', in
Monocl onal Antibodies "84: Biological And Cinical Applications, Pinchers
et al. (eds.), pp._ 475-506 (1985); "Analysis, Results, And Future
Prospect i ve CHSSPRplasminagse activatalsa thepmpefs ageat addnpiranginganic pgertanger 15

Therapy", in nal | Les .For. cancer t Lon.And Th
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Conj ugat es”, | nmunol . %\c/h-), 62:119- 5% 2?1982). Al t(er nati vel y(?swa(m anltji bgody

can be conj ugedleny stimelateg Bawr £aM-68H) sranulasiin cglony 36 matating dagor (G-CSF),

het eroconj ugate as_d rib Segal in U.S Patent No. 4,676,980. An

ant i body%vvi t hn?ﬂ’e\% ‘ﬁgﬁffﬂ%fW%é’ﬁ}efgo%ﬁl&c{Prmnj ugated to it can be used
as a therapeutic tiradhniues #H BhiglliRtsudh BfapRitié Moty Ddbbaies Wetwell
cytotoxic factor(s) and/or cytokine(s). 25 D agnosis O Breast Cancer In
accor dance wi kinowiheepeas.ohmon gtalnt Mumoclonalt Andihegdies $opiminnaatergeting Ofi rugs
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sanple relative to a control sanple (froma 1 8 AUG 2004 -56 subject or
subj ect d0f r eeDelivary’hiie EontreliedcRmye RelivaryRE\Ed), Ropinden etrati (sdsl), pef 33t e

range indica t resen f breast, canger, B itabl.e for thi
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range i ndi cat Appbecatiohs, \Pimchefa db ik dsds.)cpmn d@b-506 (1285); ‘TAamlysisaResultssAod adi ¢

breast cancer). | et ano odi nent el ati u e of one
or rmore BCMWPs }:}‘W%@Eﬁcng%b?&éé &ggr&P?‘U’é % ﬁ%&?@?le‘ggﬂgg@ﬁ?‘@“ﬁ?revi ously
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cancer (e.g., the
al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., “The Preparation And
Cytotoxic Properties Of Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58
(1982).
Altematively, an antibody can be conjugated to a second antibody to form an
20 antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980.
An antibody with or without a therapeutic moiety conjugated to it can be used

as a therapeutic that is administered alone or in combination with cytotoxic factor(s)

and/or cytokine(s).

25 Diagnosis Of Breast Cancer

In accordance with the present invention, test samples of breast tissue, serum,
plasma or urine obtained from a subject suspected of having or known to have breast

cancer can be used for diagnosis or monitoring. In one embodiment, a change in the

abundance of one or more BCMPs in a test sample relative to a control sample (from a




| i keli hood for metastasis). In any of the aforesaid nethods, detection of
one or nore 10 BCWPs described in Tables 1 and 2 herein may optiona#thpq@4
conbi ned with detection of one or nore of the BCMPs identified in Table
above and/or additional biomarkers for preast cancer. Any suitable nethod
in the art can be enployed to neasure the"Tevel of BCMPs, including but
not limted to the Preferred Technol ogy descri bed herein, kinase assays,

| mMmunoassays t]g)d,det ect .and/or _visualize the BCMPs (e.c%. , Western blot, 15
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expressi on. | ih Pabldsulr i1te2, ae dbsecibakiit det4l atoeada anoththenbddimenat) the refativeRNA

encoding one or nore BCWPs identified in Tables 1 and 2 in a test sanple
rel ative to a3kusdanes ofonser mosy BEMRs ipadest samply compateditoa gontegl sampledr pange
I ndi categ the o] ¢ : | r.di | on assay
can be u?ed tgﬁﬁﬁggﬁﬁﬁg@ﬂﬂgg‘%f?fe%g‘%ﬁg‘%?% egg%ﬁh‘é’@éﬁ%%?%&gﬁgéﬂﬂ ng mMRNA

encodi ng the BoWRal(®? sforadiSbrédiecdmcarsy.s By fet afithertdntBodlimen, thirélative abundance
hybri di zati on, etc.). tionally, one or nore of the BCWPs identified in
Table 3 abovef engrpranes ginekteslpampls nehatiye it HeonteksaaplewA R PEIViQUSlY

e 0 U B A IR L o,

di agnose, or [Rélio8d féH RaasitaidN Gehany S¥RE Rlopdahid mENGES Hete@ ST dn§ or SRkeCt ed
in an animal, nore referabgypln a mammal and nost preferably in a human. 1
a

8 AUG 2004 - sBCSRsedasenipddn Jables Tiaad Rihesin mey optienallyds cambinsdgvithodetection

identifying agents (€.9. «.C |date .co S,0p test,co un t hat bi nd
Lo a BOWP o HEQS o ord gt YR scensiRTET TS 3 Bhortscibish HREOR ot dRen or
activity of afj3GMast caiBerl MBI Nuitatle Mebltbddh Avd AESan b BRAPIONE t8imdad@atthd wie10
agents, candi date conpounds or test conpounds that bind to a BCWP-rel ated

pol ypepti de oef BCEEwPnclvdingbys not initedio thePeeferrest Tephnelogy gessribed hgreibi t ory
SRS R Y ST A
conpounds i NhdfepridipitAiod BREwed By soirh GodRyYFdlfate pslyAEPylaMide-gel DNA and
RNA), carbohydrat es,
electrophoresis, immunocytochemistry, etc.). In cases where a BCMP has a known
function, an assay for that function may be used to measure BCMP expression. In a
further embodiment, a change in the abundance of mRNA encoding one or more
BCMPs identified in Tables 1 and 2 1n a test sample relative to a control sample or a
20 previously determined reference range indicates the presence of breast cancer. Any
suitable hybridization assay can be used to detect BCMP expression by detecting
and/or visualizing mRNA encoding the BCMP (e.g., Norther assays, dot blots, ir situ
hybridization, etc.). Optionally, one or more of the BCMPs identified in Table 3
above can also be detected.
25 In another embodiment of the invention, labeled antibodies, derivatives and

analogs thereof, which specifically bind to a BCMP can be used for diagnostic

purposes to detect, diagnose, or monitor breast cancer. Preferably, breast cancer is

detected in an animal, more preferably in a mammal and most preferably in a human.




10 l'ipids, proteins, peptides, peptidom netics, small nol ecul es and ot her
drugs. Agents can be obtained using any of the nunerous approaches g&UBZ
conbinatorial |ibrary nethods known in the art, including: biologik 004
libraries; spatially addressable parallel_,solid phase or solution phase
libraries; synthetic Iibrary met hods reqﬁ??ﬁng deconvol ution; the
“one-bead one-conpound” |ibrary method; and synthetic library 15 methods

using affinity chromatography selection. The biological library approach is
limted to peéﬂ‘&ﬂé&éﬁﬁ:’éﬁéles whil e the other four approaches are

applicable to pept Sggm"xﬁ‘? gggdegaegloh&m&ﬁ%ﬁggé%tsgy ecc‘ém%d' |.braries of

conpounds (Lam 19 ncer At ent

5, 738, 996; ancorhbdundPat &QﬁconN@uﬁdﬁQﬂat@ﬁiﬂtoQMM@for\MaVélﬁl smulatu‘rsabporat ed
herein in its, entlret by reference). 20 Exanples of nethods for the

synt hesi s of eqt pp the $xpsessign 05éctfvwrﬁ>c§ auPrCMPh dhginventign alsq argyidesi n:

DeWtt et. al. il 90 6 Q9. Er al 1994,
Proc. NaESI Ac aé"%%gbf ﬁeﬁﬁ%‘%gﬂtﬁ%gguc I?glrnlgann et comﬁ%l&bfl ﬁﬁatl bl\‘}é‘&" a
Chem 37: 2678BC@|ﬂﬂrﬁﬁte@ oyFélﬂﬂfé1orS<B(€IﬂPQ’u§i§flprfb3§§or Hﬁferdadtimlﬁitoﬁj or, 1994,
Angew. Chem Int. 33:2059; Carell et al., 1994, Angew. Chem

Int. Ed. Engl mhﬂnstogseefi%mn tl@nﬁpwslloopr ectivatly of a RIGMP-rglatedplypeptide or3y: 1233,

each of which cor here| in.it f

o ar oo of BEMP R fialsH, CEuPERE agnts | Gndidie o inbo il b FlifSomnds o
Hought en, 199%1@&:%&%?&1%%&&3 néa%?aéa?clds,(s.%f IPNARAARENA ), 2Bbofk étes Nat ur e
354:82-84), chips (Fodor 1993, Nature 364:555- 556), bacteria (U. S. Patent

No. 1 8I18UG 2bms,-m&emsmtmwpwtmmuqs?amehmqlmlesané¢ﬂ1e698x355M93$ 484;

and 5, 223, 409 1992, Proc. SCI. USA
85: 1865 1569) F SRS WiEk £mugfdbenfrols AgseAch U n eI b Srasy

Devlin, 1990, m%ﬁioﬁé‘ﬁﬁov%ff% Q2 4ruBBiuagt biofbekll ﬁbraneg;%ﬁﬁhallypd&iﬁféssamésﬂaralmad
Sci. USA 87:6378-6382; and Feli ci 91, J. Mdl. Bio 57222: 301 each
of which is |srzltdrghasaom1¢tmnqnhasa libraties; eymthetistliprisy methasiseequring n one

enmbodi nent, agents t W th

fragnent (e.g" °°8“Y?}Hga't g{‘c}a{? gPU%C?é‘BWnﬂég}ggntﬁ%ga?gﬁﬁgg&%ﬁg PPt i de,
ety BN, ShomBhing S0 ABRl i TEEVELIS oy ot
enbodi ment, chbilited expeptigsilibprizs, while the other four approaches are applicable to peptlde,

non-peptide oligomer or small molecule libraries of compounds (Lam, 1997,

Anticancer Drug Des. 12:145; U.S. Patent No. 5,738,996; and U.S. Patent

No.5,807,683, each of which is incorporated herein in its entirety by reference).

20 Examples of methods for the synthesis of molecular libraries can be found in
the art, for example in: DeWitt et al., 1993, Proc. Natl. Acad. Sci. USA 90:6909; Erb
et al., 1994, Proc. Natl. Acad. Sci. USA 91:11422; Zuckermann ¢t al., 1994, J. Med.
Chem. 37:2678; Cho et al., 1993, Science 261:1303; Carrell et al., 1994, Angew.
Chem. Int. Ed. Engl. 33:2059; Carell et al., 1994, Angew. Chem. Int. Ed. Engl.

25 33:2061; and Gallop et al., 1994, J. Med. Chem. 37:1233, each of which is

incorporated herein in its entirety by reference.

Libraries of compounds may be presented, €.g., presented in solution (e.g.,
Houghten, 1992, Bio/Techniques 13:412-421), or on beads (Lam, 1991, Nature
354:82-84), chips (Fodor, 1993, Nature 364:555-556), bacteria (U.S. Patent No.




10 BCWP, a fragnment of a BCWMP, a BCWVP-rel ated pol ypeptide, a fragnment of
the BCMP-rel ated pol ypeptide, or a BCVP fusion protein are contacted with
a candidate conpound or a control conpound and the ability of t he 1 8 AUG 2004

candi date conmpound to interact wth the BOW is determned. If desired,
this assay may be used to screen a plurality (e.g. a library) of candidate
conpounds. The cell, for exanple, can be of prokaryotic 15 origin (e.g., E.

Can bxpr ecs.  RATbAL SRatetafnt s e S TRl B S A ATy
fragment of ghg ?@ﬂ?‘?&&!.ﬁfaﬁdﬁ%ﬁ.SBEWSAQ@-I%S-PS@%!E&%@@%Wfdr-glé,nem of

endogenously or be denetically engineered to exp
t he BCVP, BCMP9(;Seaicact 24503 86291, Dibelin,al 900 Afpiane 249400 0BOER2étal. e 1H9I0,

ol ypepti de, or B ion protein. 20 In certain instances, the BCWP,
o aent of "t BrocouRb Astdviti LSt Eh 1T GiRgpaikisich 1991 dgMalcBET. ¢ ho
BCMVP-r el at ed . No| : ' e . Ldat e
compound i o 1 SEETCEBIO Each O oiic RincoikiaBa RéBintn s il PO ERIARL

35S, and 1251:) orIﬁ@lefdmmfdﬁﬁerﬁnigehabbﬂt nftetachwil (i d. Winé &) @i BCMP, a BCMP
| sot hi ocyanate, rhodam ne, phycoerythrin, phycocyanin, allophycocyanin,
o- pht hal dehy d&aginent|(¢:8r 2 BmgHoRly aghvetiagment)ya BLYPaplatedpolypepiids, At er act i on

between a B ' I - '

compaund to 1 TPAPaLR! SERAUPRERLAYIBDRS P)EREMP bidadrolelfpre I80RAERYS |
BCWP, a RCMP- gell-bidsed agal yyedrh Oeaccardaficeowienthioémbodiivit; céllsaixpebssing ypept i de,
or a BCWP fusion proteln can_be determ ned by nethods known to_t hose of

skill id0 he BEMP, afmemsnhaps BCMBa BeMErislatedpolmeptide s fagmantipfitiee

conmpound and / 200 -relat |
fragnent of aﬁgwg%ké %ﬂs (é%p%o} ﬁb(grpaﬁllagg,ﬂ) @gxg pﬁ%ﬁ}% ﬁ?ﬁ@ﬁ%&nggggb gi%hm@%%e be
det erm ned bycdrhsomndyr @Behfriyl cotpethd bihd thatabidify 8588 ¥andidateuaapaaditoiidtadaton

or western blot analysis. |In another enbodi nent, agents that interact with
(i.e., bind tW}thahtB@éPle, is dstepuivmds K dgsired: thissasgay may bewsedite sereenya plurglise

rearent) o2 BB F R 1o R o BT ot oo,
system 15N acgRgidFEe FMVesH) drituRarfoROsHR (U g., feabitdri it nMaliidC FuRh&aibe ceBCMP
or fragment thereof, or a native or reconbi nant BCVP-rel ated pol ypepti de or
fragment t her eafexpogss thedSOMP;, fragmeantmnf theeBGME, BGMBrrelatedpebmeptide, a dragment
contacted wit Qf fie BCMP-related polypeptide, or a BCMP fusion protein endogenously or be
genetically engineered to express the BCMP, fragment of the BCMP, BCMP-related
polypeptide, a fragment of the BCMP-related polypeptide, or a BCMP fusion protein.
20 In certain instances, the BCMP, fragment of the BCMP, BCMP-related polypeptide, a
fragment of the BCMP-related polypeptide, or a BCMP fusion protein or the candidate
compound is labeled, for example with a radioactive label (such as *?P, **S, and '*°I) or
a fluorescent label (such as fluorescein isothiocyanate, rhodamine, phycoerythrin,
phycocyanin, allophycocyanin, o-phthaldehyde or fluorescamine) to enable detection
25 of an interaction between a BCMP and a candidate compound. The ability of the
candidate compound to interact directly or indirectly with a BCMP, a fragment of a
BCMP, a BCMP-related polypeptide, a fragment of a BCMP-related polypeptide, or a

BCMP fusion protein can be determined by methods known to those of skill in the art.

For example, the interaction between a candidate compound and a BCMP, a




10 candi date conpound or a control conpound and the ability of the

candi date conpound to interact with the BCVWP or BCWP-rel at ed pol ypqelgtmg?ﬂm
or BCOWP fusion proteinis determned. |If desired, this assay nmay be use
to screen a plurality (e.g. a library) of__candi date conpounds. Preferably,
t he BCWP, BCWP fragnent, BCMP-rel ated pé?%/‘peptide, a fragnment of a
BCMP-r el at ed pol ypeptide, or a BCVP-fusion protein is 15 first immbilized,
by, for exanple, contacting the BCW, BCWP fragment, BCMP-rel ated

pol ypepti de, BCMErgiatad pebreptRempiragnentod a i IN Baplatedwolypepadeor@BAMRB on

protein with an.l| il zed tibho ich.specifically.recognizes and

b nds it or PRimEREIR R RSP b SaaPER o BT B “Bonp
fragment, BCMenm@hdrédpibfone Mcs@en blbf 2aRRt of a BCMP-rel ated pol ypepti de,
or a BOMP 20 fusion protein with a surface designed to bind proteins. The

BCWP, BCMP f r agnenin anofigwembediment agenty phapinteract vetlf (7.g bindttoba BEMP, a

BCVP-r el at ed tide, B f usi i b i al |.
compl ereby puPCMEEREEET < 3 atuniengiy 08 HaBlobi, A BRI Ry boripentite ¥
pol ypept i des) ﬁﬁ?ﬂ&ﬁr&f_a‘ﬁcm%iateﬁ poheBtidd_ Y h BEMP Fi§orBSMRin BEYierhitied st .

BCWP-rel at ed pol ypeptide, fragnment of a _BCIVP—reI ated pol ypeptide may be a
fusi on 25 protal-frecansay systemy Inrasc@dmReoyithathis ambwgliroent] g natistei or geqoorbinanh

t hereof, or -relat ed pol tide. and a donai S .

gl ut 2t oni neBGME: o pemen Berddt s livP GerdomPiranRR M siled poxpsmside or
BCWP-r el at ed Eﬁbﬁaﬁﬁﬁér&?ﬁ, of 4 BEWEFusitin ;ﬁotem:@ﬁé& frdd? i¥ BSRbAEE with aBCVP
fusion protein ¢an be biotinylated using techniques well known to those of

skill ird0the eandidaés gpmpduindtor aygbatralenmippund Ridehe abilityBofAce@tidate Gonpound
Chemical s; Rockford, 1L) bi Li of the candi.dat 0 und to .i nteract
wh o Bovs, et wilitae BEREEREBEME:ed Br Rt BEHPHGYRS pictein
BCMP-r el at ed nepty Q0 | | ) by
methods. known TeRag ot Seyire ity Se3f kb MG SrEul SRMIAP (CF st o 2

cel | - based asemgdidaystammpdunds SPefdarably,deaBCMP, B(EVIP Sraghent, BUMB-rtlatedr

nodul ate the activity of a protei such as an enzyne, bi. ol ogi cal |y
active porti oROWPERtidssa ﬁwerﬁ of a Bh‘é%ﬂﬂéﬁe |peﬁwswtlfen@r %BM@%?P Hgtem Is

degr adatizon o : ' [ . CMP j.onal

modi f i caltsi on igP?élmEl%.zg{l’ry y;fdr%;giﬂﬁr@?nggﬁc{elg%fﬁeraﬁfowgl | tyn?gﬁght? a library)
of conmpounds BCMPE-eelatad pelypeptide, £ Ghgrmeritivdth BCMP-related polypeptide, or a BCMP

fusion protein with an immobilized antibody which specifically recognizes and binds

it, or by contacting a purified preparation of the BCMP, BCMP fragment,
BCMP-related polypeptide, fragment of a BCMP-related polypeptide, or a BCMP

20 fusion protein with a surface designed to bind proteins. The BCMP, BCMP fragment,
BCMP-related polypeptide, a fragment of a BCMP-related polypeptide, or a BCMP
fusion protein may be partially or completely purified (e.g., partially or completely free
of other polypeptides) or part of a cell lysate. Further, the BCMP, BCMP fragment,
BCMP-related polypeptide, fragment of a BCMP-related polypeptide may be a fusion

25 protein comprising the BCMP or a biclogically active portion thereof, or
BCMP-related polypeptide and a domain such as glutathionine-S-transferase.
Alternatively, the BCMP, BCMP fragment, BCMP-related polypeptide, fragment of a
BCMP-related polypeptide or BCMP fusion protein can be biotinylated using

techniques well known to those of skill in the art (e.g., biotinylation kit, Pierce




10 naturally or reconbinantly express: (i) a BCWP, an isoformof a BCW, a
BCWP honol og, a BCMP-rel at ed pol ypepti de, a BCMP fusion protein, 18 ABG 2004
biologically active fragnent of any of the foregoing; and (ii) a protern
that is responsible for processing of thg, BOMP, BCWP isof orm BCWP

honol og, BCMP-rel at ed pol ypepti de, BCWP fﬁ%ion protein, or fragnent in
order to identify conpounds that 15 nodul ate the production, degradation,
or post-translational _nodifjcation of the BCMP,  BCWP isoform

hompl 0, - BOVPEPET{EABREEH Kb ot ddie ABiitpof (s caligHecemRo oiRERERth 8 f
desired, comaiunde. e stk HONBS BLTeARIE S bRt S RERIZRIAYET, 11

a secondary screer agai ns s natura rec y expressing the

speci fic BCVpslypéptide} @aBCMPThgiod prdtein)tan be Hberrhinsd byl aiethdde Kaew tb those
nodul ate the 20 production, degradation or post-translational nodification
of a BOWP, i sefwikinthesipl og, BOMP-rel ated pol ypeptide, or BCMP fusion

protein gan be detgrm aed by, el nods g astsz%rst thlsne o [f tgltl%i%ﬁffggécg% i

i ncluding wi thout Timtation, oW~ Cyto Y, kilent

| munopr eci pi biakit® br MdduMRShe hétividydif aphakiiStiieh ak Bn SRAIRS br & BRASHICER |
agents that conpetitively interact wwth (i.e., bind to) a 25 BCOW, BCW
fragment, BCOMEEtvelpgrtian thenegh educhdis responsibtlg derrthe productRone-degragaien of a

| ' de. sl : ) CEiad L
D et g ass ay BOME BN Tar BB B B Bprh Sl o Reouaf ol BB 1 o
BCOWP, BCWP fr erccﬁ%ﬁ@%ﬁp@ﬂ%ﬁﬂ? B tsifipormdb hrridRficte@fwith cells that

BCMP-rel at ed pol ypeptide, or a usion protein are contacted with a
candi datld conpauradly gneecambinapty axprisso(ha BEMB, anlievfonnof a BCMBt&BEMP wi t h

the BCWP, B f - | at ed. | L.de, f t . of
BOVPLr ol at od BemoRErT Beme el SaBbatlicBos BERE: bfn dtaeid B R PlaisHisediy e
candi date COpRRM qﬁgi‘rfgnpéﬁft@r(ﬁ 'ﬂ{é ﬁ*égﬁ%ﬂgf‘&lﬁf @k p}N.)tEfﬁ th&\Gs hsitheR

fragment, BCWP-rel ate pol ypeptide,” fragment of a BCMP-rel at ed
pol ypept i de, processBENf theBCHYP, B(@VIBiisofors, BGMEBhovwieg, B(MB-relateder nat i vel y,

et Pl ohSl Sk ALk bAKETSSbe s bl BBl e Bl B
pol ypeptjisde apfaqhbfithe btditlctich, Aegratidtioh! S RERAEIFORLEILBYicARIN HGhé BEMP,
BCwP, BCMP fragnment, BCWVP-rel ated pol ypeptide, fragnment of a BCMP-rel ated
pol ypepti de, BCMP isBivi, BENIB homolige BEMR-tdlated pealypépdise cBChifhimivd pasteinar
conmpound k nomg‘aérgerilt.n tlte éeasﬁ'gd, compounds identified in the primary screen can then be assayed
in a secondary screen against cells naturally or recombinantly expressing the specific
BCMPs of interest. The ability of the candidate compound to modulate the
20 production, degradation or post-translational modification of a BCMP, isoform,
homolog, BCMP-related polypeptide, or BCMP fusion protein can be determined by
methods known to those of skill in the art, including without limitation, flow
cytometry, a scintillation assay, immunoprecipitation and western blot analysis.
In another embodiment, agents that competitively interact with (i.e., bind to) a
25 BCMP, BCMP fragment, BCMP-related polypeptide, a fragment of a BCMP-related
polypeptide, or a BCMP fusion protein are identified in a competitive binding assay.
In accordance with this embodiment, cells expressing a BCMP, BCMP fragment,
BCMP-related polypeptide, a fragment of a BCMP-related polypeptide, or a BCMP

fusion protein are contacted with a candidate compound and a compound known to




10 with the BCWP, BCWP-rel ated pol ypeptide or BCWP fusion protein. As
stated above, the ability of the candi date conpound to interact ‘Mthaﬂ
BCwWP, BCMP fragnment, BCWVP-rel ated pol ypeptide, a fragment of a 18 AUG 2004
BCWP-rel at ed pol ypeptide, or a BCW fusi {n protein can be determ ned by
met hods known to those of skill in the art.” These assays, whether
cell-based or cell-free, can be used to screen a plurality (e.g., a 15

| i brary) of candi date cogjounds | n_anot her enbodi nent, agents t hat

nodul ate (i . emteratarvél&mha MPF, BelH &w%@cm@lm@mpaﬁemﬁmmpf ¥ of
BCMP, d N
(oo cot1 o BEVIRLau2h BOLRAARER L HOMB oot BN FF gy OB e T °

BOVP, or BCIVPccsrﬁb@kﬂdo pRifveRtdlydfitevdct With tieBAMIB BTMP TRgHREt, BCMPFaatedol 20
conmpound (e.g., phosphate buffered saline (PBS)) and determ ning the

expr essi on of polypeptigeMragnBoypf & BICMR-delpted pplapentule, oy BEENPfusioni pseteiriat ei n,

Tovel “of Sexpy el Astetapen, MliefHahis s Whe berPan Al afieplsT Yt R iR The
encodi ng the BOMR, BUMPRMMAN BTN PG el2ha REWRpH®! Gt PhnRak Mp@Bbmarélﬁtea he

presence of the candi dat e conpound Is 25 conpared to the |evel
expr essi on of pelipepBar/Rre iBaNHiaddh atceﬂl-fp?o lagsaz systete by mctlmBﬂfMR; B(PMP BCWP,

mRNA di I tid
Chnd dat o confiBemtRt BCRY-dified heinfRloknERmdt of L BN rAREH Aoty idensia
candi dat e conpewne fisfh Cg\pﬁeih wih hdemdilidtt eSnpsul dﬁﬁ‘i@oﬁiﬁ%ﬁn@ﬁn&x@ﬁt&%&?fc’is' on
of the BCWP, or the B rel ated pol ypeptide based on this conparison. For

exanpl e,101 8 wiktROBGME; BUMErrclaiedmodypepideodr B(EMPB“@NPnprotemNAAs gtated
significantly eater,.in t pre nce of candi d than in
Tt S absonce.  pHiechRapily of & Fampopitlip iSRCIET, of

expressi on of gt g BOYPMY- éiﬁwp fr¥&hoht o\ Wﬂélﬁéﬁ' a BCVP
or NRNA i s si gn‘%"}fﬁl c%?l y Iress m%%@dgféese%e’tgf ﬁ(]”,‘e candi dgt [e}’pg%th%ef)ﬁﬁ% 5

than inits aBﬁM‘Eﬁ;smﬂmot:amhndut@tarmnmdl]uydnethodsdmnmﬂodtbsasf sidlliim thielirtt or
of the expression of the BCVP e leye expr ess of a BCWP
or the nRNA %Wﬁd@&tl}efceléﬁaﬁg % & ?lé}fﬁs* rFéHY’ByS“ﬁ;e‘f’ﬁ e BRIV S Bhdse of

skill insthe ﬁf, PanBdALPS expressi on can be assessed by Northern
bl ot anal ysis Ital-YI%'IQ e CR, dﬁ%r otein levels can be assessed by western
bl ot anal ysi s. In another embodlment agents that modulate (i.e., upregulate or downregulate)

the expression or activity of a BCMP, or a BCMP-related polypeptide are identified by
contacting cells (e.g., cells of prokaryotic origin or eukaryotic origin) expressing the
BCMP, or BCMP-related polypeptide with a candidate compound or a control

20 compound (e.g., phosphate buffered saline (PBS)) and determining the expression of
the BCMP, BCMP-related polypeptide, or BCMP fusion protein, nRNA encoding the
BCMP, or mRNA encoding the BCMP-related polypeptide. The level of expression of
a selected BCMP, BCMP-related polypeptide, mRNA encoding the BCMP, or mRNA
encoding the BCMP-related polypeptide in the presence of the candidate compound is

25 compared to the level of expression of the BCMP, BCMP-related polypeptide, mRNA
encoding the BCMP, or mRNA encoding the BCMP-related polypeptide in the
absence of the candidate compound (e.g., in the presence of a control compound). The
candidate compound can then be identified as a modulator of the expression of the

BCMP, or the BCMP-related polypeptide based on this comparison. For example,



10 I n anot her enbodi nent, agents that nodul ate the activity of a BCMP or a
BCMP-rel at ed pol ypeptide are identified by contacting a preparation
containing the BCWMP or BCVP-rel ated pol ypeptide or cells (e.g., 18 AUG 2004
prokaryotic or eukaryotic cells) expressing the BCW or BCMP-rel ated

pol ypeptide with a test conpound or a contTol conpound and determ ning the
ability of the test conpound to nodulate (e.g., 15 stinulate or inhibit)
the activity of the BCMP or BCMP-rel ated pol ypeptide. The activity of a
BCVWP or a BCMWPhemrexpressiqgpofybeBCMR ocmRNAeisaignilicant]y igyeaths e theiprepen¢anfiibe i on

o oot e S RUBANE e S lphl PGl ety BBl 8
detecting cat sdnthlator OF exptBskIcHES fithe BCMP bit MRMA .t ARerh@i @4, vHEn@xprtkdiahbe
substrat e, detectll\r/}% the i nduction of a 20 reporter gene ( e.g., a

regul atory el thediEMPrramRYArig sigoifisantly less in tBQuesance af thechmdidatk somgound

pol ypepti.de apd i.s.operably linked to a nugcleic. .acid encodi. det ect abl e
o kor &g, Hanas RS, Yo doRiRe cPmoliiEisTachied e SR ERUND pficcrampl o,
cel lular diffgfnadsichldfiHe BEMIES! MR Tﬁ@l%@él'o@l@:l(p%&%%éﬂﬁ’ & 88 RIRNA

description, techniques known to those of ski in the art can be used for
measuri ng t hethat erwoiles it casbodet¢raangd by methods SiowRatodheseNd skifl, id Blig £8 Forwhi ch

i s incorporated herei reference). The andi dat e .co und en be
Gent 1 1 bd asCHTHIMENG prestE L s prrpes by Nopr bl baeoe s GRed

pol ypept i de by, I6061s LR e bBaEE bplvckilm MBNHatlake compound o the

control conpound. Suitable control conhpounds 1 nclude phosphate buffered

sal ine 10PBS) and hoanuitier seibodimenNagentd that mio@uia@0He adBityrof arBEMEror a
enbodi nment, a t ha dulate (i, e. regul ate or downregul ate t he
oxpraseron aBEME roJagH pabprPdarsuaruted Biceinetas s plrphiaion coaling e
BCMP-r el at ed ' X | L4 ' ' I of
SUi Tabl e ani et BB ifed PObinaE Sy e g PR oRR R VAL, o
nonkeys, gui negprpisge, the BEMB onBTMtddatedPpeliypepdide witht destaompend seal control
represent a nodel of breast cancer (e.g. xenografts of hupan breast
cancer cel | | PoBROWIaRA determiainahy I?H%Of%%ﬁqs?%%ﬂﬂ“&aﬁ? Wgﬂﬂag'e(\‘r’&’e Conbi ned
| mmunodafzi ci e | D)W . 2 i s 25,

279) . Tﬂesse Cgl%mglgﬁ; udt?l)ulﬂlﬂgg £ Ei:':tt?‘l elg'tsdg%err%gwds t g%ﬁe}él%gjuﬁg%%% éevel S,
since the pat baivigwfaBCMPtoed BCMPhekedpatigleptidescanibe dssassddbyt detdeting

induction of a cellular signal transduction pathway of the BCMP or BCMP-related

polypeptide (e.g. , intracellular Ca*, diacylglycerol, IP3, etc.), detecting catalytic or
enzymatic activity of the target on a suitable substrate, detecting the induction of a

20 reporter gene ( e.g., a regulatory element that is responsive to a BCMP or a
BCMP-related polypeptide and is operably linked to a nucleic acid encoding a
detectable marker, e.g., luciferase), or detecting a cellular response, for example,
cellular differentiation, or cell proliferation. Based on the present description,
techniques known to those of skill in the art can be used for measuring these activities

25 (see, e.g., U.S. Patent No. 5,401,639, which is incorporated herein by reference). The
candidate compound can then be identified as a modulator of the activity of a BCMP

or a BCMP-related polypeptide by comparing the effects of the candidate compound to

the control compound. Suitable control compounds include phosphate buffered saline

(PBS) and normal saline (NS).




10 of breast cancer. In accordance with this enbodinent, the test conpound
or a control conpound is administered (e.g., orally, rectally or 18 AUG 2004
parenterally such as intraperitoneally or intravenously) to a suitable
animal and the effect on the expressionuﬁﬁptivity or both expression and
activity of the BCMP or BCWP-rel ated polypeptide is determ ned. Changes in
the expression of a BCMP or BCWP-rel ated 15 pol ypepti de can be assessed by
t he net hods outlined above. In yet another enbodi nment,

a BCWP or
BCVP-rel ated pol ypdpinotherembgdigment aggnts theh modplats; (4 m upregulateaxsonpmendtedssay

or three hybrj Ldent | : ' ' to or interact
W th & BOW ol MR ReYeh e LErS] b Bicibrlioh BRI A BGHPLD, O\
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Biol. 20 Chem 268:12046-12054; Bartel et al. (1993) Bi o/ Techni ques
14: 920- 924; | dRipalsinclade, byt are mpbhmytedin, mjesm sats. ralgnts, mevkeysagngaprss, dogs

Publ i cat izon ) | i .1l appreciate,
such bin ingN%}do e|'%C%?%letg%éﬁﬁgﬁtr?ﬁggghé %&89@@ |?1a§{(% }e%r re'g’rjagation of
signal s by t hgerfdghis ofhuiras brdayieaht@teR Sines stich aXMIPAMBLURIStiheam or
downstream el ements of a signaling pathway involvi ng t he BCVWPs of the

i nventi on. 250qstosen-Aepshed S vera Combings Immunodefigiont| (Sefahmice; Hedles stiabd by
t he above-d ' ' d t.h f for treatpent
e oue o oA el LSRR A2 Y Rl B 0k R RREED' 5

agent whi ch i fogiiRed BCMH [Bvel§sinvodhd pHtlesogyekhivietiil tHe¥e flodel esifilaNItBat
BCWPs of the invention in the manufacture of a nedi canent for the

treat ner® of oflrgast canpesdn accprdanpewithglois embadiment, dheigst compoand pr 8ol The
i nvention proyides f.aor ‘Hleattrregg or B eveqtl' on of arhous di seases and

di sorders by E%W?W’gt'f’ﬁ i e‘%'h%Pg}ﬁéﬁ‘E? e %rﬁ?fa.yﬁgﬁscorrpounds

i ncl ude but ﬁm@béﬁtﬂﬁéall?rioﬂﬁtﬁﬁ%ﬁ(ﬁislﬁ@@&itaﬁ%rﬂﬂl%ﬂgﬁe efféVon il at ed

pol ypeptides and derivatives (including fragnents) thereof; antibodies to
t he foregoi ngexpressioni activityds botraxpttissign Bahaivitpel/heBaMB oy, BEdRRelatddat ed

pol ypeptides and fragments t.hereqf: antjsense nucl.ei i d a e
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and ant ggoni s @}g&itid@cﬂ@ﬁ@aﬁ%@@b?%&n&%&ﬁliﬂe@ aBﬁN?‘ rel ated pol ypepti de.
ea

An i nmport ant ure of the present invention is the
In yet another embodiment, a BCMP or BCMP-related polypeptide is used as a

“bait protein” in a two-hybrid assay or three hybrid assay to identify other proteins that
bind to or interact with a BCMP or BCMP-related polypeptide (see, e.g., U.S. Patent
No. 5,283,317; Zervos et al. (1993) Cell 72:223-232; Madura et al. (1993) J. Biol.

20 Chem. 268:12046-12054; Bartel et al. (1993) Bio/Techniques 14:920-924; Iwabuchi et
al. (1993) Oncogene 8:1693-1696; and PCT Publication No. WO 94/10300). As those
skilled in the art will appreciate, such binding proteins are also likely to be involved in
the propagation of signals by the BCMPs of the invention as, for example, upstream or
downstream elements of a signaling pathway involving the BCMPs of the invention.

25 This invention further provides novel agents identified by the above-described
screening assays and uses thereof for treatments as described herein. In addition, the
invention also provides the use of an agent which interacts with, or modulates the

activity of, one or more BCMPs of the invention in the manufacture of a medicament

for the treatment of breast cancer.




i dentification of genes encoding BCWPs involved in breast cancer. Breast
cancer can be treated (e.g. to aneliorate synptons or to retard oris@AlU®e004
progression) or prevented by adm nistration of a therapeutic conpound t hat
pronotes function or expression of one og nore BCWPs that are decreased in
the breast tissue of subjects having breast 15 cancer, or by administration
of a therapeutic conpound that reduces function or expression of one or
nore BCMPs that are increased in the breast tissue of subjects having
breast cancer. In one enbodi nent, one or nore anti bodi es each specifically

binding to a e filcRYPEtNper ed al one or in conbination with one or
nor e addition%@momounds or treatnents. Exanples of such
t her apeuti ¢ conpoufHe imventidrt provitentd tiehwhand 6r prevdntish@f Ratiols diddagsd ahd,
taxol , cycl ophosphani de, .tanoxifen, and doxorubacin. Preferably, a

bi ol ogi cal pr #igewershyadminiskationofi afberppeuic sompgunki Suchsompeusdiipelude byto

which it ds adm.ni . BMP [ rﬂ;@g[lp h F%%{Pora
human 2§ B@/%{é‘rngr g{nz%gg%l%pepﬁﬁdé%@%%g?’eo |d[err%{saﬁe§(ﬁi g’rl?f?e enca I'ng a human
BCVP or a humaeiBaMe tidlading fia@hymetherdsr, affiboliesas theXoebgolng; audleigridBCVPor
a human BCMP-rel at ed ]&%Iy eptide, is admnistered to a human subject for

therapy (e.g. encedingBEMEsBE logseBOMPrislatest polypeptides angrfragmsgtsehereofh) or

rophyl axis. 1.8 AUG 2004 - Tr eat nent,. An vent i 0 east ncer
D onet ! eancer ieeiRER o 8o Heht B RCVR FHORS. Rluf SEHebRe SRe
suspect ed of ndilaitd (©p., KHsHls hitl HAYRNRESGASh gERGRHJIAL alBTCP it i sk of

devel opi ng breast cancer of a conpound that nodul ates (i.e., increases or
decr easd®) t hBOMR-z¢lated palypentidey An importast featnestafdhg presend inveotiomisitee BCVPs

that are differentially_.present i.n reast fissue of subjects having
br east | cancer MEBGSPER ofEr shecrkite BLERIRE Ve HieiL Sese MRS Bra T
cancer. |n onge &%&ﬂ(e{‘%!ﬂé ambBhAAELsyRPRIERS orl t8 rdthidInBst R prodr8iRIAY BFpleVented
adm nistering to a subject suspeCted of having or known to have breast

cancer or to beadministekionbf d theedpsplingprpasnd that prayeetes funotiponekpréssion of
UPTEQU B 05 R R Rl WIS SSEL R B BB iy SR
havi ng Qreast c4RBCSF by hdmARHaliSh oL FRRAUPERIE corfptAaRIRM Relivcss RMBTH &t er ed
expression of one or more BCMPs that are increased in the breast tissue of subjects
having breast cancer.
In one embodiment, one or more antibodies each specifically binding to a
BCMP are administered alone or in combination with one or more additional
20 therapeutic compounds or treatments. Examples of such therapeutic compounds or
treatments include, but are not limited to, taxol, cyclophosphamide, tamoxifen, and
doxorubacin.
Preferably, a biological product such as an antibody is allogeneic to the subject
to which it is administered. In a preferred embodiment, a human BCMP or a human
25 BCMP-related polypeptide, a nucleotide sequence encoding a human BCMP or a
human BCMP-related polypeptide, or an antibody to a human BCMPor a human
BCMP-related polypeptide, is administered to a human subject for therapy (e.g. to

ameliorate symptoms or to retard onset or progression) or prophylaxis.




t hat downregul ates the level or activity (i.e., function) of one or Qﬁé@iﬂm4
BCMPs that are increased in the breast tissue of subjects having br
cancer. Exanples of such a conpound include but are not limted to: BCWPs,
BCWP fragments and 15 BCMP-rel ated pol ype gldes nucl ei ¢ aci ds encoding a
BCWP, a BCMWP fragnent and a BCMP-rel ated pol ypeptide (e.g., for use in
gene therapy); and, for those BCWMPs or BCMP-rel ated pol ypeptides with
enzymatic actjvity, corrpounds or m)l ecul es known to nodul ate that
enzymatic act Ligaient £ L S n be used, e. g , BCWP  agoni sts
can be identified

or prevented by ad%%r?igg%a!rﬂg%r:{%%é@g&glség e“é‘%f“’ﬁ‘{s‘ﬁ‘g%fégtg @‘ﬂf e@t éﬁgé&%aﬁ

t o have breashaviageeknoamn tothabe brastrcander of todeva Irick bﬂ@eveﬂﬁ;ﬁ@brcﬁalﬁﬁlﬁﬁr ofa a
conmpound t hat dovvnre ulates the level or activity of one or npre BCMPs

that are i ncrespepndiihatpaodylates. ey, incsgasesyir deenspsse) the favel ractivRY Gitecancer

In anot er gtéﬂt .
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ti ssue of SubSlﬂijé(ﬁs IeAngigrelst easder compead witfrbesapt tﬁu@éfﬁﬂf&@ts&i&m@bf@st

i nclude, but are not limted to, BCOVMP antisense oligonucl eoti des,

ri bozynmes, ant3used Jleenwm‘é@@emag@ﬂﬁﬁnma@m PIYVEHISE M@éntlwatenngﬁﬁ Pi t

the enzymat i ¢ agth Vol ofnREFor 100511 US6! ks SARAMALS 12 i

ant agoni sts an antagoni sts, can |ed usi ng 18

AUG 2004 -66 tlé\re‘]/d;iilﬁ@bt%ﬁs’i@w&erhﬂoﬁpﬂﬁﬁftﬁﬁtﬁ@%gﬁmch a?ntcreahéwtmwvabr
prophyIaX|s is tailored to the needs of an individual subject. Thus, in

speci f i dOenboaktivitit(se. &mﬁm)wdgn@ pranops BEMPs that ard degesasedoin thebrsest tissusofone

or nore BCMWPs ether eut | cal Q atlcall adm istered 5.to a
Subj ect  suspol iR Sinoet o nBlhp b finetip ctmRR s MGt ne
level s or fupfat ﬂ&ﬂﬁe@ila@@tt@ 16V} o Aty €. B%&mrﬁbﬁoﬁ@ﬁﬁ%xfﬂcm iR afecased
relative to a control normal reference range. In further enbodi nents,

compounds t hatncmasﬁdoméhq h@astéwele of subjeetn baving brshstearncess Exanpdessdivpeh ar e

t her apeuti cal | h ticall M eﬂ urg ec(g suspect ed of
havi ng or knoﬁ%@%‘"ﬁd ‘g %&;@Lﬁsa(el&%t@f%] ﬂ%ﬁ&ﬁt g]vffpg— 0 functions
of said gne oBCNPE-gel §lyﬁéﬁ1deQQ{1ﬁfb$@ﬂ:1dsQ4n@6d1M§aECMPCQBCW fridgméR afd a

reference range. In furthér embodi ments, conpounds that decrease the |evel
or BCMP- related polypeptide (e.g., for use in gene therapy); and, for those BCMPs or

BCMP-related polypeptides with enzymatic activity, compounds or molecules known
to modulate that enzymatic activity. Other compounds that can be used, e.g., BCMP
agonists, can be identified using in vitro assays.

20 Breast cancer is also treated or prevented by administration to a subject
suspected of having or known to have breast cancer or to be at risk of developing
breast cancer of a compound that downregulates the level or activity of one or more
BCMPs that are increased in the breast tissue of subjects having breast cancer. In
another embodiment, a compound is administered that upregulates the level or activity

25 of one or more BCMPs that are decreased in the breast tissue of subjects having breast
cancer. Examples of such a compound include, but are not limited to, BCMP
antisense oligonucleotides, ribozymes, antibodies directed against BCMPs, and

compounds that inhibit the enzymatic activity of a BCMP. Other useful compounds

e.g., BCMP antagonists and small molecule BCMP antagonists, can be identified using




function of one or nore BCWMPs are therapeutically or prophylactically

adm nistered to a subject suspected of having or known to have breast
cancer in whomthe levels or functions of said one or nore BCVPs at & AUG 2004
increased relative to a control or to a 15 reference range. In further
enbodi ments, conpounds that decrease the Tevel or function of one or nore
BCMPs are therapeutically or prophylactically admnistered to a subject
suspected of having or known to have breast cancer in whomthe |evels or
functions of ¥aV'#?3%@Y®r nore BCWPs are decreased relative to a control or

to a reference ra | ' . t

adm ni stration of %ﬁggﬁ@%ﬁgiﬁ@%&f@%h@%xggt'gfg‘%(rgg t (g%aﬁ%éltegdsb@%n
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conpounds of hinetiomveshidaumelof eddrel BOMPs @€ abdeai od drgdé@eask rélitivedo AROHAS!,
e.g., a small organic nolecule, protein, peptide, antibody, nucleic acid,
etc. that re8tearesl rafremeyengs: dnifurther shpdisnentss pempayinds thab promeie thedevahat
such conpound [ l,ncl ude  taxaol cycl-ophosphani de,

t anoxi f en, angr _(I)lﬁt(l)&rlt aé}@ﬁ’?t“?"r‘%ﬁgiég%Sﬁ'.{ 55’%3&%1%& ripﬁo\Pglﬁrﬁcé%aq%% 1‘c’tﬁll'ﬁ\?;len
i n conbi nat i ofb MhibfeceByspedtb®sf Havin 39840 hivee Kre4RP BAttEr in WikdrH thid1gvélayol |,
cycl ophospham de, tanoxifen, and doxorubacin. Vacci ne Therapy BCMPs may be
useful d€ ant fupehors afssaidranglor morel BERMP e inreeps¢dhreldtive to agontrdlonto & of

vacci nes for tr.eatnent or prophyl axi,s of breast .cancer. Such material can
be " ant i geni tErCraNGAPeS | Mtk EmPesiinedl, Eortiponds Wil Hperegte me (Belion 0 13
mean that thefynRfioh 6f ohd ¢ e BUMPS hreiBérAgeuts AR drpréptydR tiddlly AtthBeerdd to

i ndeed i s capable of inducing an antibody response in a subject.

" | munogeni c" a sebjectisespectsd v having ox knaven torhevebreastcaness pmiyhemghe levelgior i ng a
protective i ng response in a subject. Thus, n.the |atter case, 10 the
Dot o n ey bETCARARoSF s Fa e g e PR F R AP PEUFOARE but, in
addi ti ons nonrefiehdadNpd a8 Tk thdrTHBBAIMRMRO BSRPountib ehat Kidrt A tRERSABIW | |
appreci ate that honol ogues or derivatives of the

function of one or more BCMPs are therapeutically or prophylactically administered to

a subject suspected of having or known to have breast cancer in whom the levels or
functions of said one or more BCMPs are decreased relative to a control or to a
reference range. The change in BCMP function or level due to the administration of

20 such compounds can be readily detected, e.g., by obtaining a sample (e.g., a sample of
breast tissue, blood or urine or a tissue sample such as biopsy tissue) and assaying in
vitro the levels or activities of said BCMPs, or the levels of mRNAs encoding said
BCMPs, or any combination of the foregoing. Such assays can be performed before
and after the administration of the compound as described herein.

25 The compounds of the invention include but are not limited to any compound,
e.g., a small organic molecule, protein, peptide, antibody, nucleic acid, etc. that
restores the BCMP profile towards normal with the proviso that such compounds or

treatments does not include taxol, cyclophosphamide, tamoxifen, and doxorubacin.

The compounds of the invention may be given in combination with any other




BCWPs will also find use as antigenic/inmunogenic material. Thus, for

I nstance proteins which include one or nore additions, deletions,
substitutions or the |like are 15 enconpassed by the present i nvent i bhAUb 4004
addition, it rmay be possible to replace o&g am no acid wth another of
simlar "type". For instance, replacing one hydrophobic amno acid with
anot her. One can use a program such as the CLUSTAL programto conpare

am no acid sequences. This program conpares anmi no acid sequences and finds
the optinmal aFePerng: insindingstaxel; eglaphasmhemide, timadfensang doxermbasin.
appropriate. It is 20 possible to calculate amino acid identity or
simlarity (identity plus conservation of amno acid type) for an opti mal

alignment. A Nagghé@Thérhlse BLASTXx will align the Iongest stretch of simlar
sequences and assign a value to the fit. It is thus possible to obtain a

conpari son where s map h¢ verduls aiiganicmpteyiak pred me hd useshinthhpredugiion
different. scorge. Both.types of anal IS a contenpl ated i n.the present
Cnventi off. 2501 YRERES for dieatpen of piopllaxis ahbreaRl SpOcr; Sed mppaltaple " o

identity wit h“@t@éﬂbewoﬁsnﬂﬁﬁﬁggﬁed ARAERILP “afitigeRFe ik FARCH ikart thafthk hat

the honol ogue or derivative shou retain its antigenicity and/or

i nmunogeni ci t proteimiesapable ofibeinguged thaains anjibedies pr indeed issapabde ofiaducing an

| east 60% siml.qri.t as di scussed..above) w th the protei or ..

ol ypept | des HULOHY FRsoRE B R UEG: JUT B pRdPET B e O R D
derivatives 18mnible ARHMItINEE prat¥ite iﬁ‘ﬁndn%@@%m &% 2 stibjedt. Iths, IMRAE1aRELTaSE, 201 Y
at least 80%simlarity are provided. Mst preferably, honol ogues or

deri vat iles htheipnetemt maxbe tapablpood notandy g@Bvatingiami antibodyyrespanspbatyinded. 1 n an
alternative ag&ﬁoach, the, h rg)l ogues or derivatives could be fusion 5
t

proteins, i ncBfBEPhMOAGNHBeL: baser (AWRE Te8RPRSES- puri fi cation easier, for

exanpl e by effeCtW@EMll&&ﬁ&%Mwilﬁ@pp@fﬁhé ffit Hérﬁ&l%bﬂes%r RAVMRRRLEAR- |t may
be necessary to renove the “"tag” or it nay be the case that the fusion

protein itsel BUMRswiikalsufifd usecastantigentic/aminogenictmateraluShds, for ihdtarice wel |
et BB S G Ao B BB, o
e 5 D oS B0 AR Kot FAPSERAHI g M vl
honol ogues anamhino atel withhother dfGimilar “type”. For instance, replacing one hydrophobic
amino acid with another. One can use a program such as the CLUSTAL program to
compare amino acid sequences. This program compares amino acid sequences and
finds the optimal alignment by inserting spaces in either sequence as appropriate. It is
20 possible to calculate amino acid identity or similarity (identity plus conservation of
amino acid type) for an optimal alignment. A program like BLASTx will align the
longest stretch of similar sequences and assign a value to the fit. It is thus possible to
obtain a comparison where several regions of similarity are found, each having a
different score. Both types of analysis are contemplated in the present invention.
25 In the case of homologues and derivatives, the degree of identity with a protein
as described herein is less important than that the homologue or derivative should
retain its antigenicity and/or immunogenicity. However, suitably, homologues or
derivatives having at least 60% similarity (as discussed above) with the proteins or

polypeptides described herein are provided. Preferably, homologues or derivatives




antigenicity. Thus, the fragments of the present invention should include
one or nore such epitopic regions or be sufficiently simlar to su11ch
regions to retain their 15 antigenic/imrunogenic properties. Thus, BAUG 2004
fragnents according to the present inveqé}é_on the degree of identity is
perhaps irrelevant, since they may be 100% identical to a particular part
of a protein or polypeptide, honol ogue or derivative as described herein.

The key issue, once again, is.that the fragment retains the _

ant i geni ¢/ i mi#aR@H; leash 7O esimilarity omorerretsradlycatieast 30powHnidanty arq provided.ved.

20 What is i .1 Lves o Nt Sydos that they
possess at |g§’§{5{ %g%é%@%e%%méﬁgy§ﬁ??r§§ﬁ?%sﬁ{a§yn%%r%g%%€g??‘i/cn? /f'she protein
or pol ypepti simifarigmarefprefidédney are derived. Thus, in an additional aspect
of the invention, there is provided antigenic/or imunogenic fragnents of
a BCWP, or of honolodjudiemenativg appreagh, theshompdeguss or derivatizessmuibd be fasioant | geni ¢
fragnents the G Al oV] al .one S_a. rified or Isol.ated

bt opar at Son. - Mg SRt RHG LA BhiER endBEp il ARG, B kRPN o o

ot her prot ei neffettively@aggdiveihieidesiredqiroRii drgRMpepfide JHRIAY be hBEIELY to tefhoRe
further aspect, therefore, the invention provides an anti gen conposition
conpri si ng onthedtag” eb itanBCnrde asetthat tharipsionipsetemritieliretaine suificient e ant i geni ¢
fragnents thereiofe. " u&(@ a 1 81 AUG 2004 -69 conposition can be used for the
det ecti on and?OFEl iﬁ og?gseg'f' breast cancer. In a sixth aspect, the present
i nvention provi desit3s #efl kRagwa thal atie pédsitlie AN an AhASHASHrOELIRbLFSppaas er
whi ch conprises: bringing into contact wwth a sanple to be tested an

anti genil® BCMP, identifyepitepiemgiensni-¢ thasaaeemons which ansfresponsible fanthe geotein or

it f the invention:;. and detecti.ng th f antibodies t
brenst cancer PRSP S B peRioffiampitggRtebE fPGel §eF Rigwate BRiskiREr o
anti gen conpopérkdPeante usbd & REESERMentsB@/dr hefo e@&mﬁmi@eg&ct | gA,

lgMor 1gG anti bodies. Suitably, the sanple to be tested will be a

bi ol ogi cal saapigenicitygThus, thafigments of thequressnt imaention. shogldlinclude omet dranore
aspect, the invention praovideg the use of an antigenic . ,antigenic

T agnent 1 her BT CBYOBR PR pe COBOY ST 1SR ERIS RS Bt f¥8nt {on | n
gieggﬁ E)[S p%gandéxﬁ{geﬁicﬁﬁﬁ‘ﬂﬁio@&lil? bRfRities AR for HaBhBhRBLbrdink %o BRigR&EhNg and/ or

invention the degree of identity is perhaps irrelevant, since they may be 100% identical
to a particular part of a protein or polypeptide, homologue or derivative as described
herein. The key issue, once again, is that the fragment retains the
antigenic/immunogenic properties of the protein from which it is derived.

20 What is important for homologues, derivatives and fragments is that they
possess at least a degree of the antigenicity/immunogenicity of the protein or
polypeptide from which they are derived. Thus, in an additional aspect of the
invention, there is provided antigenic/or immunogenic fragments of a BCMP, or of
homologues or derivatives thereof.

25 The BCMPs, or antigenic fragments thereof, can be provided alone, as a
purified or isolated preparation. They may be provided as part of a mixture with one or
more other proteins of the invention, or antigenic fragments thereof. In a further

aspect, therefore, the invention provides an antigen composition comprising one or

more BCMPs of the invention and/or one or more antigenic fragments thereof. Such a




Is carried out in vitro. The antigenic BCWPs, antigenic fragnents thereof
or antigenic conposition of 15 the present invention can be provi degA#57084
kit for use in the in vitro detection and/or diagnosis of breast cancer.
Thus, in a still further aspect, the present invention provides a kit for
use in the detection and/or diagnosis of "Bf'east cancer, which kit

conpri ses an antigenic BCMP, an antigenic fragnent thereof or an antigenic
conposition of the present invention. 20 In addition, the antigenic BCWP,
anti geni c fr agemapesitidnegaadie used fortheydatection apd/er diagmpsisfofttineast eaneert i on can be

used to induce an nmune response agai.nst .breast, cancer S,. In et
further aspect, th ?ﬂ?fﬁ'rﬁsp?)(ﬁ’ LBF Bmsgﬁén\feﬂgo%g@v&}esgﬁnejﬁ?q %érﬁ'fl?f:hngﬁ’g?yan
antigeni c fragaBRdsiddBeRe tater #RichRbigglescomposi tion of the invention in
medicine. 25 In a further aspect, the present invention provides a

conposi ti on capabl bringing gitd contagigvitina sammie® betspod s antigeaicsBGMES br anwhi ch

conposi tion conpris a B . an_antigeni c fragment thereof, or an antigen
conposi t ison 0 WP%?@“?%E@W%@%&@BBW?“&%@PO&‘& 8 Fhe IBHenROns ande 5 vacci ne
conposi tion, opti Oﬂ&kétmggﬁgpfegéic@gf%ﬁ)og{es@@B&aﬁ%hﬁ&w e adjuvants. Such a

vacci ne conposition nmay be either a prophylactic or therapeutic 1 8 AUG
2004 -70 vacci ne cbhmputétlamthe proteiny antigenie foagmeos thetreofisr arftigeh @oinpusnien afh can

i ncl ude one or, nore adjuvants. ., Ex | .es Il -kno in the. art. include
| nor Gani o gel e TGN BLCHRR A PG R FUR doeFHeA IEWar st Bruic; Subivdfins,
such as i ”CO”'EHn%lxl?td:B@ééE't@d%viﬂ?ﬁ'dﬁc{l&?c@sﬁ%'ﬂegé f é‘éan-'i_’plé‘gf b8 LR saivh] be wel |

known to the skilled person. urthe spects, the present 1 nvention
provi ded?d (a) the IsefisthenaspedPthedmveation peivides theage®efitn tinigenaf BCHP, an
. o  the i ; . h . ¢ , :
conposi ti on, - ubesnErAgmenhsEEof ort anigepls FOPRESIIERO e SRAPIRVeTEB g on ¢
conposi tion i BetbB94CHASr Aol gg]h% 1S | qgaﬁ hod
for the treatnent ngr g%spﬁﬁl axi Grg?i t%%%ggtﬁggé%%%},’stpﬁhg%th ] eg{c{r‘a}agﬂoﬁﬁé
is carried out in vitro.

The antigenic BCMPs, antigenic fragments thereof or antigenic composition of

15 the present invention can be provided as a kit for use in the in vitro detection and/or
diagnosis of breast cancer. Thus, in a still further aspect, the present invention
provides a kit for use in the detection and/or diagnosis of breast cancer, which kit
comprises an antigenic BCMP, an antigenic fragment thereof or an antigenic
composition of the present invention.

20 In addition, the antigenic BCMP, antigenic fragment thereof or antigen
composition of the invention can be used to induce an immune response against breast
cancer. Thus, in a yet further aspect, the invention provides the use of an antigenic
BCMP, an antigenic fragment thereof or an antigen composition of the invention in
medicine.

25 In a further aspect, the present invention provides a composition capable of
eliciting an immune response in a subject, which composition comprises a BCMP, an
antigenic fragment thereof, or an antigen composition of the invention. Suitably, the

composition will be a vaccine composition, optionally comprising one or more suitable

adjuvants. Such a vaccine composition may be either a prophylactic or therapeutic




or of vaccinating a subject against breast cancer which conprises the step
of admnistering to the subject an effective anbunt of a BCWP, at Hq?ﬁﬁEZMM
one antigenic 15 fragnent thereof or an antigen conposition of the

i nvention, preferably as a vaccine. 1In q7&pecific enbodi nent, a
preparation of one or nore BCWPs or BCVP peptide fragnents chosen from
Tables 1 and 2 is used as a vaccine for the treatnment of breast cancer.
Such preparations may include adjuvants or other vehicles. |In another

enbodi nent, aVHCHIELCHPOEHOBf ol i gonucl eotides conprising 10 or 20 nore

consecutive nucl eoty : J t] g one
or nore BCWPs or B e%gg%@gﬁ g?@é?r{e%%ﬂs@gﬁgggﬁl ro¢111 g%%geu@gﬁrgg‘gﬁ’fgortguse
as vacci nes Egampleewelldabwarii thefarbinelndé irodgieéy gelSuadh o abipaindirn Gpdrolidyg,
include adjuvants or ofher vehicles. 25 Gene Therapy In a specific

enbodi nent, n&Rd Water-Hreih gmylsigns; sich gs incewglesniieung s ﬂlﬁgltaOtgwwﬁlh BCMVP
fragnent B : ' L f: of a BCOWP-rel ated

pol ypept iSde%g9%§m\9ﬂ} ﬁs)%’evgggﬂé&oggor%ﬁg{“g@%%%'unct i on by way of gene
therapy. Gene thelmyy fiiréieeaspets, e Prsbmtinivintion picvidessubj ect of an
expressed or expressible 1 8 AUG 2004 -71 nucleic acid. In this enbodi ment,
the nucleic acid pfdduces it thedise ofie BGMP.\anantipenic fragrentthereefi esamantigen

e 2bett ¢, oL gl GBS RSy e R 9"

I nvention. Ex aBly anvatdiggls are described bel ow. 5 For general reviews of
the met hods of gene therapy, see Goldspiel et al., 1993, dinical Pharnmacy
12: 488-305; Wi and(bi, thgose obsushiseimpngg@ic GBRPoRian ipdnduging angggnungnn.
Rev. Pharnmacol_. Toxi col .b.%é; 5?13-596; Mul I'i gan, 1993, Science 260:926-932;
and Morgan antFRATHEMEBR 9008 Ann. Rev. Biochem 62:191-217; May, 1993,
TI BTECH 11(5) : 155- &35. Nﬁiéﬂ%ﬁo@ﬁmhﬂenlsap%taphﬂaiibefafehst%né& inf £Gshj&,nant
DNA technol ogy which can be used are described 1 n Ausubel et al. (eds.),
1993, Curr ent orpigtageiniting ssubtidct againgt biiasti canger whadhrcopgprisgs theStapof NY; and

St ookt on’ pr es&omiggieig & U uhise S TRBE Ao lle AHEMENR BHBH SHEHnucl i c

aci d enqgdi ngfr@gment thereof or an antigen composition of the invention, preferably as a vaccine.

In a specific embodiment, a preparation of one or more BCMPs or BCMP
peptide fragments chosen from Tables 1 and 2 is used as a vaccine for the treatment of
breast cancer. Such preparations may include adjuvants or other vehicles.

In another embodiment, a preparation of oligonucleotides comprising 10 or

20 more consecutive nucleotides complementary to a nucleotide sequence encoding one
or more BCMPs or BCMP peptide fragments chosen from Table 1 and 2 for use as
vaccines for the treatment of breast cancer. Such preparations may include adjuvants

or other vehicles.

25 Gene Therapy

In a specific embodiment, nucleic acids comprising a sequence encoding a
BCMP, a BCMP fragment, BCMP-related polypeptide or fragment of a BCMP-related
polypeptide, are administered to promote BCMP function by way of gene therapy.

Gene therapy refers to administration to a subject of an expressed or expressible




BCWP or fragnment or chineric protein thereof, said nucleic acid being part
of an 15 expression vector that expresses a BCMP or fragnent or chineric
protein thereof in a suitable host. In particular, such a nucleiclddiith 268is
a pronoter operably linked to the BCW cgding region, said pronoter being
I nduci bl e or constitutive (and, optionalI'y,” tissue-specific). |In another
particul ar enbodi nent, a nucleic acid nolecule is used in which the BCW
codi ng sequences and any other desired sequences are flanked by 20 regions

that pronote Reseicogdudn this embodiment theatucleiciacid produedstits enpodedpolypaptids, t hus

providing for g ntr r.0 mal. expression of .nucl eic acid (Koller
and Smthies @aﬁ@@@peﬁpﬁérg%qlf'eﬁ%%t}g .P*%P‘?“ﬁgﬁﬁé‘g%%%sgsa Zijlstra et

al ., 1989, Nature A34dfAanéREds foPRerieMBéripPavailible i tHeQirCcaAWetisbdhRoRling

subj ect may be direct, in which case the " 25 subject is directly exposed to

t he nucl ei ¢ atd e preseitdneangionc Edemplarymeiodeare described belowppr oach i's known
as in viygo gene therapy. t er natd vel el lvery of the | ei.c aci into
The subj dot ‘mmy bet PrareEl O RE R gt ot i dnctomy it Stimiale Ay fhoar Wi 0
the nucleic aGhRial Phah‘mhéyﬂlzi.ﬂgb-tjdj@ﬂvhﬁﬁd‘w,5129%%&%%%%%??87%@1%65&@ S

approach is known as ex vivo gene therapy. n a specific
enbodi ment , t h&93daneRev.dthatniw]. dioxewd.|32: H396; Mudliga, 1903 Seiznce where it is

expressed to he coded product. IS C be..acco ished.b an
of "nuner ous meehIAESHd gie SSrRRR e ARIerEony 1994, ARy Bidtheny Qi A Bt of
an appropri apgynpszeirespedH JQ{QFI%%SQIQPMéﬁHdQEoﬁHﬁnWMB%éElgoft so that

it becomes 5 infracellular, e.g., by infection using a defective or
at t enuatléd r etecombimaht DN Aoteblamolegyrwhich vachaused amaddscribedia tAeubdliet al. (eds.),

4,980,286); b ' t inject]j f Kk ; f ' I.cl
ponbar dneht (L% Coffentlatisis n felpeidstiologvyahy 11Ty Soat N BRLKFSEITpi ds,
cel |- SUrf ace | OPRIGHE el GAVELSELON AHBRK S Mg RSS! PRy Y.

| i posonmes, mcroparticles or mcrocapsu istering 1t 1n |linkage
to a peptide whi chli sptriedaspect,cheaimpound eompakesiuasnuctaic hgid ankendmgsst eri ng it
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suitable host. In particular, such a nucleic acid has a promoter operably linked to the
BCMP coding region, said promoter being inducible or constitutive (and, optionally,
tissue-specific). In another particular embodiment, a nucleic acid molecule is used in
which the BCMP coding sequences and any other desired sequences are flanked by
20 regions that promote homologous recombination at a desired site in the genome, thus
providing for intrachromosomal expression of the BCMP nucleic acid (Koller and
Smithies, 1989, Proc. Natl. Acad. Sci. USA 86:8932-8935; Zijlstra et al., 1989, Nature
342:435-438).
Delivery of the nucleic acid into a subject may be direct, in which case the
25 subject is directly exposed to the nucleic acid or nucleic acid-carrying vector; this
approach is known as in vivo gene therapy. Altematively, delivery of the nucleic acid
into the subject may be indirect, in which case cells are first transformed with the

nucleic acid in vitro and then transplanted into the subject; this approach is known as

ex vivo gene therapy.




whi ch the Iigand conprises a fusogenic viral peptide to disrupt endosones,
allowing 15 the nucleic acid to avoid | ysosomal degradation. In yet @n@.fﬁhﬁﬁl.
enbodi ment, the nucleic acid can be targeted in vivo for cell specifi

upt ake and expression, by targeting a sp?%ific receptor (see, e.g., PCT
Publ i cati ons WO 92/ 06180 dated April 16, 1992 (W et al.); WO 92/22635

dat ed Decenber 23, 1992 (WIlson et al.); W92/20316 dated Novenber 26,
1992 (Findeis et al.); W93/14188 dated July 22, 1993 (Carke et 20 al.),
WO 93/ 20221 dat ed &2 enssHiciemboggnent; the nuefpic acid is direetly admipistersdeinrving, ei c
acid can be | LT I rly a LN r.ated Wi t hin.ho cel |
DNA for expr @é{egﬁg%ggreﬁ%t%ﬁﬁg@&gé ﬁlgg}é%$e§£f?@§{'( ff“%}dbea?ﬁcﬁ()@ml%}}?ﬁi)g ,

1989, Proc. Naidy of nuitsd6us ethodd iR witin 88341, 8235y cbnbingdting i€ds pakt of 28989,
Nat ure 342:435-438). In a specific enbodinent, a viral vector that contains
a nucl ei ¢ aci @PrseRide pucleic agl eRpIssipe veptercind pdministaripg i so shat éthegomesl

vector can be.use see | | et al., 9 Met h. zynmol.. . 217. 581-599) .
These r et% rovi I'a acé/heug%rb?'g'mé\lfﬁg HESVISHSA (%el%%%vF 8 ﬁtiﬁnélf'@ r%/lgqv[ngb?rr %fpersvé ences
that are not PaERSS& V.St PhtcRENKANOSURH); By Eirett InfdctifR BOARkeAMNAL BY f@/Ft i on
into host cell DNA. The nucleic acid ggplco%tiﬁng tzée BCWP to be usg% in gene

t herapy is cl owerdparticle bombaxdsambie.g. whizerie guarBlolistae, Spdat)j heeoatiog withe gene

into al 8 Al 004,.- 73. subj ect. re detail abqut retrpviral.vectors can
be. found i n EOROSFEsUHRse RhENor of BustHi R Beege 38 NS RN CHIMBEEFbes ¢ he
use of a ret rﬁl‘lérbﬁ'dni&%@&%iér&agﬁhééf i%S/ a&x‘ﬂﬁ]isté‘i‘ﬁ{é it 41k t@EB@ﬁtﬁi&%lﬁ&Hﬁ stem

cells in order to make the stemcellS nore resistant to chenotherapy. Q her
ref erend®s i | kg tat éntey théreualens; of by asinrivasterial invia dinkage tora ligand stbjedide apy

: d t al.. 1994, J.. Cin., | t.,, 93:644- ; I, t al., 1994,
B o0d . 83. 146D SLOSRRE BagVo 768 rAd - BifleChoRr apy
4:129-141; ande @a04m0, i Y BOfed 19 Bitper I typelicBifichlly GRiieislfpinend

Devel . 3:110-114. Adenoviruses are other Viral “vectors that ‘can be used in
gene t her apy. recépterso\n anstha antedespdca sidlgic atid+igend vemplekican bs fdrmed in

respi  at o'y cBEHART HERRsPRTIEA REORICHR! Popdh S SRR CORpOE GRS for
15, 2RI R S S5y 1 G et o
capabl e of i nhede¢ic agidreanbdtargatediy wed fos celKepaifeluptakednidieksessior, 89 3arg&ingr ent
a specific receptor (see, e.g., PCT Publications WO 92/06180 dated April 16, 1992
(Wu et al.); WO 92/22635 dated December 23, 1992 (Wilson et al.); W092/20316
dated November 26, 1992 (Findeis et al.); W093/14188 dated July 22, 1993 (Clarke et
20 al.), WO 93/20221 dated October 14, 1993 (Young)). Altematively, the nucleic acid
can be introduced intracellularly and incorporated within host cell DNA for
expression, by homologous recombination (Koller and Smithies, 1989, Proc. Natl.
Acad. Sci. USA 86:8932-8935; Zijlstra et al., 1989, Nature 342:435-438).
In a specific embodiment, a viral vector that contains a nucleic acid encoding a
25 BCMP is used. For example, a retroviral vector can be used (see Miller et al., 1993,
Meth. Enzymol. 217:581-599). These retroviral vectors have been modified to delete
retroviral sequences that are not necessary for packaging of the viral genome and

integration into host cell DNA. The nucleic acid encoding the BCMP to be used in

gene therapy is cloned into the vector, which facilitates delivery of the gene into a




Qpinion in Genetics and Devel opnent 3:499-503 present a review of

adenovi rus-based 15 gene therapy. Bout et al., 1994, Human Gene Thera
5:3-10 denonstrated the use of adenovirus vectors to transfer genésﬁ i% 100
respiratory epithelia of rhesus nonkeys. 7 her instances of the use of
adenoviruses in gene therapy can be found’i’n Rosenfeld et al., 1991,

Sci ence 252:431-434; Rosenfeld et al., 1992, Cell 68:143-155; Mastrangeli
et al., 1993, J.. din. Invest. 91:225-234; PCT Publication W94/12649; 20
and Wang, et sybiectdoze detail abauiaetrgyjrabvecrers pgsbe fayad i1 Beessaicheled 994:r us

broc Soc. Exg oY SRR 65 b SEehR BF U dARPg v HeP haBly e 1O
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tissue 25 culture by such nethods as el ectroporation, |ipofection, calcium

phosphat e nedrhgmatherapy fIthee rafesances illustrating the pseef isiovital iyastprs inghee net hod

of transfer ipcludes t t ransf f | ectab rker to t | s, The
cel 15 ard tnel et Culsh 20 380 P dn s RET P Aee Kibmerel dRaf Todt
taken up and 83:246XPAES SahtordshdGidabére! 1980, Heman GERO TheapY U8 200181 ; drden
delivered to a subject. 1 8 AUG 2004 -74 In this enbodiment, the nucleic
acid is introfhessaanand Wilson] 1993¢ Curr. Opin. mdngnetics angt Peveli 1 U-VW.of the
resulting reconbin gt cell. Suc in.trod%ctitgr} cag be ,carried out by any
met hod known in t hESEPIVITUSEATE GGG Vst VeI hehfRr &g Ue 2SS MSEPYon,

el ectropor at i AlendVikik&Y 4 86etially altAESEd Vb1 ﬁahd@,iv\éﬁﬁg bertfs tORGpRAbRPhagE
vector 5 containing the nucleic acid sequences, cell Tusion,

chr onosdi®e- meepitiela  ddemovitusesraturally imfest maspiritoryeapithelaiwhendheyrcanss amjld

spheropl ast fysion, etc. Nunerous techniqu are known in t ar or the
Prroduce on S8 Rtk tayBHA Lor adrae igr pas RV EY SRS Rsdier e Eitraban:
1993, Meth. EpgyoR sysieh! endihdibBeelfsORR mBiclAt AdenbPRBses Maldhe abRANATR of
217:618-644; dine, 1985, Pharmac. Ther. 29:69-92) and naybe used in 10

accor dance wi béing h@ap}%iémﬁimgm-ﬁiaidin@eﬂvj Hodarskynand Welsog dO93,4Cwyrent
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adenovirus vectors to transfer genes to the respiratory epithelia of rhesus monkeys.

Other instances of the use of adenoviruses in gene therapy can be found in Rosenfeld
et al., 1991, Science 252:431-434; Rosenfeld et al., 1992, Cell 68:143-155;
Mastrangeli et al., 1993, J. Clin. Invest. 91:225-234; PCT Publication W094/12649;
20 and Wang, et al., 1995, Gene Therapy 2:775-783.
Adeno-associated virus (AAV) has also been proposed for use in gene therapy
(Walsh et al., 1993, Proc. Soc. Exp. Biol. Med. 204:289-300; U.S. Patent No.
5,436,146).
Another approach to gene therapy involves transferring a gene to cells in tissue
25 culture by such methods as electroporation, lipofection, calcium phosphate mediated
transfection, or viral infection. Usually, the method of transfer includes the transfer of
a selectable marker to the cells. The cells are then placed under selection to isolate

those cells that have taken up and are expressing the transferred gene. Those cells are

then delivered to a subject.




The resulting reconbinant cells can be delivered to a subject by various 15
nmet hods known in the art. In a preferred enbodinent, epithelial cells are
injected, e.g., subcutaneously. In another enbodi ment, reconbi nant! &Rkl 2004
cells may be applied as a skin graft ontﬁ t he subj ect. Reconbi nant bl ood
cells (e.g., hematopoietic stemor proge ?Tor cells) are preferably
adm ni stered intravenously. The anount of cells envisioned for use depends

on the desired effect, the condition of the subject, etc., and 20 can be
det ermi ned by one &kihiy eabqdimeniethgmucleicacidsis infraslugd it acellipmenite acid can
be i ntroduced . P . r . ass..an ire

avai |l abl e cel P&@%@Elgﬁf ?IH‘:;:) E%g ril%&@tnl%rrgg&{n%lfﬁ%ﬁ%gl?'es&?homﬁgglr?%ﬁglcgn E%I | s,

glial cells (earfied ool bygagaenehedicen @rthé st iBEIMEIag but S¢tilinkiedd taltratistedtion,
endot helial cells, Kkeratinocytes, fibroblasts, nuscle cells, hepatocytes;
bl ood cel | s s@lesireperationymyigraisirstign.dsfecton yithayifat ebactesephagessctor

macr ophages, neui. ' si.nophil s akar yocvt es ranul.ocvtes;
vari ous gt em 8&%&%@%’% ﬁ%crlglc ért sS ,qufeﬁcepsa(rz qf%ﬁ’log’r%r%%%%%gﬂeaareg g§¥%m or
progeni tor celhsferemicrocelSmodingepefl framfer DpheropRist MdionU&B] Nusitkouscor d

bl ood, peripheral blood or fetal liver. In a preferred enbodi nent, the cell
used for genetechrigugsare knewin il thg eu dor the itroduc®nitorigvgengsinsaipglisdseet hat i s

therapy, & niEnGPeTIE Ao Brl o MOB RGN 217 S8el 8 St ahulbod Pt 1
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cells are then admnistered in vivo for 5 therapeutic effect.” In a specific
enbodi mdft , sa@erdsncewishéhs present wivestian, prayided thauthe nesessanodevplopgeniat and

l1's which be i.sqlated | nt.ai ' |t di
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e.g., subcutaneously. In another embodiment, recombinant skin cells may be applied
as a skin graft onto the subject. Recombinant blood cells (e.g., hematopoietic stem or
progenitor cells) are preferably administered intravenously. The amount of cells
envisioned for use depends on the desired effect, the condition of the subject, etc., and
20 can be determined by one skilled in the art.

Cells into which a nucleic acid can be introduced for purposes of gene therapy
encompass any desired, available cell type, and include but are not limited to neuronal
cells, glial cells (e.g., oligodendrocytes or astrocytes), epithelial cells, endothelial cells,
keratinocytes, fibroblasts, muscle cells, hepatocytes; blood cells such as

25 T lymphocytes, B lymphocytes, monocytes, macrophages, neutrophils, eosinophils,
megakaryocytes, granulocytes; various stem or progenitor cells, in particular
hematopoietic stem or progenitor cells, e.g., as obtained from bone marrow, umbilical

cord blood, peripheral blood or fetal liver.

In a preferred embodiment, the cell used for gene therapy is autologous to the




absence of the appropriate inducer of transcription. 15 Direct injection of
a DNA coding for a BCVMP nmay al so be perfornmed according to, for examodys 2004
the techniques described in United States Patent No. 5,589,466. These
techni ques involve the injection of "nakeg. DNA", i.e., isolated DNA

nol ecul es in the absence of |iposones, cells, or any other material besides
a suitable carrier. The injection of DNA encoding a protein and operably
linked to a 20 suitable promoter results in the production of the protein
in cells near Syt &hat & Wated; nj ection and the elicitation of an i mune

response in the sul I he -nratk al ! | Nj . In a
preferred enbodi meiryt fﬁp‘%{%ﬁ%&‘t“%ﬁxﬁé’@‘t‘n‘%%S?ﬁ%ﬁ%%gll%ﬁﬁggﬁ%%eﬁgk%q% and (b)
a pronoter ar gudléip acideticodinga BCMP jisigtrodied lint6 ithie s shdhinthidisit isasprasblety t he

BCWP. 25 Inhibitign of BOMPs to Treat Breast Cancer_ |n one enbodi nent of
t he i nvent i ontheselisar theis pregeny,and thereeembipay cellearedienadministared wpivptfobn of

one or more BEEEL ARt 4 adbiedchibbalithy AL proglBhu HEGHADNY
havi ng br east st¢mSrpelgeaibicellf Shichn&@arbeadsolsedmal Raintihdd RAePS6 tarl besisde iDf
subjects free from breast cancer. Conpounds useful for this purpose

i ncl ude but apecordance with tlig embodiment Pegsentpayeentien (s¢a -2 Ped riiiblisatipnd
derivatives ¢ Iy PN the .bj ndi,ag gkpn ther eof B I -5 € [

ri bozyme nucl el cgé@?ggﬁ’ dgﬁe& ALPurglzgi %éggﬁcrs%énpg%%rb%%érﬁoﬁls unZCt%’nle lnéle'wﬁgg%CNPs

that are usedRheinwkIHQ 480} MethTEADBIOBSA RCHYPardduriaélkow aBi SaeHDI98E OMayo
reconbi nation Esee, e Capecchi, 1989, Science 244:1288-1292). O her

conpoundd  t h&linicdpeiad : &P f unction can be identified by use of known in

vitro assays, e.g. assays for..th bility of, a.test £o und to inhibit
b1 ndi g of s Bove Foe SRS Be BpoikisfidP o FRinEREPRY Bhmeses fh i ¢ o
known RCMP f upgiel tRétapyEsthsrisB biY irkiieiblelitomattr Bgéﬂa@l@ lirrkediﬁﬁtmé%ﬂdihgrégiérf,o or
in cell culture, but genetic assays may al so be eéenployed. The Preferred

Technol ogy casuchitha eispressioniof e aucleistaciday ebryrajfablerty @avPHing g priesenaedr af t er
t he adm nistration C}.f t he cor%ou d. Prf?rferab%% suitable in vitro or in
vivo assays af efis ¢ the gPrrep ?H‘Bﬂ?‘ﬁé’ ARSCBPYELt of a specific conpound and
whet her jist s Direct injection of a DNA coding for a BCMP may also be performed

according to, for example, the techniques described in United States Patent No.
5,589,466. These techniques involve the injection of “naked DNA”, i.e., isolated
DNA molecules in the absence of liposomes, cells, or any other material besides a
suitable carrier. The injection of DNA encoding a protein and operably linked to a
20 suitable promoter results in the production of the protein in cells near the site of
injection and the elicitation of an immune response in the subject to the protein
encoded by the injected DNA. In a preferred embodiment, naked DNA comprising (a)
DNA encoding a BCMP and (b) a promoter are injected into a subject to elicit an
immune response to the BCMP.
25
Inhibition of BCMPs to Treat Breast Cancer

In one embodiment of the invention, breast cancer 1s treated or prevented by

administration of a compound that antagonizes (inhibits) the level(s) and/or function(s)

of one or more BCMPs which are elevated in the breast tissue of subjects having breast




admnistration is indicated for treatment of the affected tissue, as
described in nore 15 detail below In a specific enbodinent, a corrpqtﬂnﬂm 2004
that inhibits a BCMP function is admnistered therapeutically or
prophylactically to a subject in whom an 'é;creased breast tissue |evel or

functional activity of the BCW (e.g., greater than the nornmal |evel or

desired level) is detected as conpared with breast tissue of subjects free
from 20 breast cancer or a_predeterm ned reference range. Methods standard

in the art caRAnSEr agrYMNPared with breasttissue phuubjosts fseesfom hreasiamreen evel or
funct L on. L 9 TSRS o > ud
St 1 mof ecul oo, i CompBRsen TSt S bRl ag BuPlek R fTBRR 2BEMee! vl

nol ecul es canafitéhodite ard fregndis mieiesiermeﬁaica@tamigm%indﬂeg,s%%ipoh&ﬂerbﬁm,ei n. 25
Antisense Regul ation of BCWMPs In a specific enmbodi ment, BCMP expression is
i nhi bi ted by B§MBantgense orgihozwan suclpigarids.andauglsic arids eprediag dysfunctianalon

provi des  he %Fﬁﬂlﬁ f [,.Rrophyl act i use | el.c acj ds conpri sing
at | east 5si X ir?uc €0 ?toéégu%%latg gﬁ%&gﬁ iegg?%egoltlsoﬁéwggﬁ'@c%?n @%3%05%4 =77

CDNA encodi ngreofbivation _(s%e,Q@%E CORectCTF8Y Scibrceraad 2881207). AthBCdmhpounds
"antisense" nucleic acid refers to a nucleic acid capable of hybridizing

by virtue of Sw@hinhingBehdelungiomtaarhsridentified by asqoplorawoin vio assarag.,

(preferably nmRNA) engadi a.BCMP. The nt i sense..nucl.ei i d be

Conpl enent ar y 0L 8 R REFEP sometan R g B B oL S HrMBk BT g af ng o
BOWP.  Such anpictén of a Bitdidl gar@et, O td kit irownyB @SIPCRABRH drefebdbdf suchhi bi t
BCMP expression, and can be used in the treatnent or prevention of breast

cancer. IPhe amhibitonis assaypdircvigreionn esfll eulfrd, hvtegenictihasstys maudlbebst r anded or
S, L RIS SO AL D 8y IOUALL SR By
produced i nt r ggmtd didailey tHadhiMBEATonRIf IR coRipoufd OBRIFQHBLy, duNabRAK 8 or in
sequences. The invention further provides pharmaceuti ca?( conposi tions
conpri si ng anvivehs$says ireatitinal totdetsimireshBiERt afis speifsecompriupid endpihdthenits t he
'nvention in gdministration is indicated for treatment of the affected tissue, as described in more

15 detail below.

In a specific embodiment, a compound that inhibits a BCMP function is
administered therapeutically or prophylactically to a subject in whom an increased
breast tissue level or functional activity of the BCMP (e.g., greater than the normal
level or desired level) is detected as compared with breast tissue of subjects free from

20 breast cancer or a predetermined reference range. Methods standard in the art can be
employed to measure the increase in a BCMP level or function, as outlined above.
Preferred BCMP inhibitor compositions include small molecules, i.e., molecules of
1000 daltons or less. Such small molecules can be identified by the screening methods
described herein.

25
Antisense Regulation of BCMPs

In a specific embodiment, BCMP expression is inhibited by use of BCMP

antisense nucleic acids. The present invention provides the therapeutic or prophylactic

use of nucleic acids comprising at least six nucleotides that are antisense to a gene or




pharmaceutically acceptable carrier, as described infra. 15 In another
enbodi ment, the invention provides nmethods for inhibiting the exprep§h9§2m4
of a BOMP nucl eic acid sequence in a prokaryotic or eukaryotic cel
conprising providing the cell with an effegtive anpunt of a conposition
conprising a BCMWP antisense nucleic acid of the invention. BCVWP antisense
nucl eic acids and their uses are described in detail below 20 BCW

Anti sense Nuclejc Acids T ant i, sense | ei ¢ acids are of at |east
si x nucl eot i d@@hcéaﬂﬁ‘caglé‘g a&?‘éﬁg\P@IW"&)‘m @6‘?‘?8 ‘g%\:“’reéé@rer‘% ﬁbﬂ)f rRgH$asE o
about 50 oli gﬁﬁﬁ&k%@iﬁ'rat ?ﬁto R RGCAdd ﬁa ak | esgrﬁndlhpgb lvjl ﬁ'l%tsb %é at

| east 10 nucl eoti des east 15 nuc nuc I des,

or at |east 26émplenientatityiies poftien of ingRINAQbmdiralilg snRNA) bﬁacdahh% a)BCMH\W‘IQr
chinmeric m xtures or dgrllvatlves or npdi fied versjons thereof _and can be
si ngl e- st randé‘&f“&?sedﬁ’ﬁ acd Pﬁﬁ&é@mﬂ?@e&%&ﬂﬁﬂd&&Wrd’é’ﬁ"%n&ﬁ&%(ﬁd at

the bases MMQH&%&B&MWSM Q&fs@nl?@&g@efasha Jafmﬂ#ﬁgg 3' de

may i ncl ude ot appen groups suc as pep agen |tate

transport acr tiasinhitét BEMP dxpBeséidty aH{i0rhn béBsekifiiihateatingator peentioh 6f Brlemer
et al., 1989, Proc. Natl. Acad. Sci. USA 86:6553-6556; Lemitre et al.,
1987, Proc. N&HICCT-Acad. Sci. 84:648-652; PCT Publicati on No. WD 88/09810,

Bubl | shed Decebe e e A AR b€ e Sratctior PCT
hybri di zat i onsihgleggrandsd dligohacludiies, RICATs DdLer a ﬁu@;ﬁcaﬁbﬁ) or @érivakive theBd8,

Bi oTechni ques 6: 958-976) or intercalatin agents (see, e.g Zon, 1988
Pharm Rés. sambemdeglirecilyagministered iuticelborerredused inteacelilanhy by wanssripiagurof

anti sense oI| 0 ed, preferably of single-stranded DNA.
The ol i gonucl g’g l% dh% uée% 88§e?1\é%5d any position on its structure with

substituents gener Q-’hé Mlvkﬂﬁbﬁ?ﬁmﬂiei Ii'tﬁvﬂéé phat@ladduticBChRpasitiofesifprising an
ol i gonucleotide nmay conprise at |east one of the follow ng nodified base

moi eti es: 5-f pifientiya rmonnt ofthe, BEMR, antisense moclel asidsuafals mvention ingdour aci |,
wraei 2' car R ety RGO Ry IR gl v o T D)
In another embodiment, the invention provides methods for inhibiting the
expression of a BCMP nucleic acid sequence in a prokaryotic or eukaryotic cell
comprising providing the cell with an effective amount of a composition comprising a
BCMP antisense nucleic acid of the invention.

BCMP antisense nucleic acids and their uses are described in detail below.

20
BCMP Antisense Nucleic Acids
The BCMP antisense nucleic acids are of at least six nucleotides and are
preferably oligonucleotides ranging from 6 to about 50 oligonucleotides. In specific
aspects, the oligonucleotide is at least 10 nucleotides, at least 15 nucleotides, at least
25 100 nucleotides, or at least 200 nucleotides. The oligonucleotides can be DNA or

RNA or chimeric mixtures or derivatives or modified versions thereof and can be
single-stranded or double-stranded. The oligonucleotide can be modified at the base

moiety, sugar moiety, or phosphate backbone. The oligonucleotide may include other

appended groups such as peptides; agents that facilitate transport across the cell




5- car boxynet hyl am nonet hyl uraci |, di hydrouracil, beta-D gal actosyl queosi ne,
5 inosi ne, N6-isopentenyl adeni ne, 1-nethyl guani ne, 1-nethylinosine

2- di met hyl guani ne, 2-net hyl adeni ne, 2-net hyl guani ne, 3-mathy|cytogﬁl‘e'é',ﬁmﬂ4
met hyl cyt osi ne, N6-adeni ne, 7-nethyl guapine, 5-nethyl am nonet hyl uracil,
met hoxyam nomet hyl - 2-t hi ouracil, beta-D"Tn nnosquueosine,

S5- met hoxycar boxynet hyl uracil, 5- nethoxyuraC|

2- met hyl t hi o- N6-i sopent enyl adeni ne, uracil - ox acet ic acid (v),
wybut oxosi ne, MepbEeacac el Letsingss etrab, 1989, qusc Bohend. Sci. USA 86:6553-6556;

S5-methyl - 2-t h%&{ﬂﬁﬁ%‘e& al. 219%'%@1‘?50 al%ti ’Acaé §c1 > éﬁgcgé’[npubé%%tgg alsl .

uracil -5-oxyaceti c acr @ et 'ster, uraci I -

5- met hyl - 2- t hiWD18809810 %ubﬁsmmnu@eﬁbé\tla wssg@w%awém bdfragi(dee, &QCP@TW
2, 6-di am nopuri ne, and ot her base anal 0gs 5 In another enbodinent, the

ol i gonucl eot i Bablicatipn NoeWQ89/18434, p@hleshmaml 28, 1988y dwbridizetign-triggered one of

hoxose. P yerehB RBRCIREHonnte: ot o 8F SUNERBRFtE nhogn) Suuituaifings)

one of the f@éejngwg,g@e%oczd‘nl egggopgﬁﬁhﬁeg Psmkbogyes: a phosphorot hioate, a
phosphor odi t hi oat e 8 AUG 2004 -79 phosphorani dot hi oate, a

phosphor ani dat e, alfphprefimeddispest dfithe inventiomalBCHRnpisensa ol gorcleatidy Is

Gbodi nent - BiRAuRR TR s <o Rl THRR dhe oREGREFoft mabe PG

-anoneri ¢ ol i Whﬁﬁtdﬂ% dtRictife VAR GLbITuARURNEAY kAGWRSH Bichybrids wi th

conpl enentary I n which, contrary to the usual a-units, the strands run
paral | ell0t 0o each oﬂ"heBCQ\&anﬂlS@nSﬂsﬂl&huqleq@BmaﬁManAat htsstléas of the

R T R
agent, or hybswh&ﬁmo cha iR otk CRUAMCABRNE, < RbbkiBARISHABRYIES of

the invention maybe synthesized by standard methods knowh in'the art,
e.g., by use ufactysb- ambmathbflmoswﬂtyhésihmnd(much as are com*rer Ci aIIy

gxgis:oﬁglrgt];]irg gy Uy HB CONEHE AR G TNERE TS of Stei n

et al. 15 mnosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine,

1
2
5-
5

2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine,
5-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil,
5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine,
5-methoxycarboxymethyluracil, 5-methoxyuracil,

20 2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine,
pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil,
4-thiouracil, 5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic
acid (v), 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w,
2,6-diaminopurine, and other base analogs.

25 In another embodiment, the oligonucleotide comprises at least one modified
sugar moiety, e.g., one of the following sugar moieties: arabinose, 2-fluoroarabinose,
xylulose, and hexose.

In yet another embodiment, the oligonucleotide comprises at least one of the

following modified phosphate backbones: a phosphorothioate, a phosphorodithioate, a




(1988, Nucl. Acids Res. 16:3209), and net hyl phosphonat e ol i gonucl eoti des
can be 15 prepared by use of controlled pore glass pol yner supports 9§%@%W4
et al., 1988, Proc. Natl. Acad. Sci. USA 85:7448-7451). In a speci¥|c
enbodi ment, the BCMP anti sense nucl eic acég of the invention is produced
intracellularly by transcription from an eXogenous sequence. For exanple, a
vector can be introduced in vivo such that it is taken up by a cell, within
which cell the 20 vector or a portjion thereof is transcribed, producing an
anti sense nucPkespheramidqtitate, a phospheramidats: aipbaspherdismidatesat or woul d cont ai n

a sequence en | t . | e L.d. Such v r
remain epi son&%ﬂigrmﬁé@gor?e t r%lgglsﬂgﬁgﬁfo?/n él?e%’taeg’(r;%'?‘geﬁ » A %lﬁg)gé’g%%l?"aggﬁﬂbe
transcribed to progige ahttBeri@shddddenNih EBSKucKIde RUM-aN&RéR S can be
constructed by reconbi nant DNA technol ogy standard in the art. 25 Vectors

can be pl asm dligonuckbtideorAn threnaménroviigonucledtiedomms speeificfdonbleerandedt i on and
expressign in mapmal.ian cells. ExEres_si on of the sequence _encoding the BCW

anti sense RNAMYOIHispathcomplgment A 1R sk Pontrae tofhe usual Brunitspthealsardsi an,
f bl h ' 1€ ] ] i\t uti )
ol oo or Lhardlfel eacitdfllr PEART B, T8, Ml Meiie Rps" 1 o P ORAY, 011 v

antisense nucl ei ¢ Tke digarfuclebiidd My bé cougeioianother sRlKdERCE g., A peptidepent ary
to at least a portion of an RNA transcript of a gene encodi ng a BCWVP

preferably a RYRRWzabion &iggceestirag-inkumazenbaBsport agspls of hiteidization-sngsered i t v,
al t hough prefg&&%%&ﬁkgunot required. A sequence "conplenmentary to at | east
a portion 5 of "an ., as referred to herein, nmeans a sequence having

sufficiaot conpl e@igbmididotideOoftlie dlilehtidromBy b sitHeRizd0 8¢ staslird MYARdds
conditions (e.qg., S{;%hl y stringent conditions conpriSi n&’ahybri di zation in
7% sodi um dodkeswn Byfhe aftee.g.gbysyse of anpytonpte] BNAsomthesizer (Raethasrage i n

0,570, 1 %88y Euof (PRI apP LIS AL RIS 0
dupl ex; i n t hghdspBerotiol®blig@mslebfiduianayHe\dynatizSEPP the Mikth&d 6f Staidietlal. a
single strand of the duplex DNA may thus be tested, or triplex formation
may be assay€d@88MNuclaprids Res.t16:3208), iand methyiphosphapetecpliganucieetides eareyr ee of
cOMP! emagt ar o83 v} 1% bEAMAE pbR T RAPbbFRRPEBHRL Bafin e, 1SRRI 1Y
Natl. Acad. Sci. USA 85:7448-7451).
In a specific embodiment, the BCMP antisense nucleic acid of the invention is
produced intracellularly by transcription from an exogenous sequence. For example, a
vector can be introduced in vivo such that it is taken up by a cell, within which cell the
20 vector or a portion thereof is transcribed, producing an antisense nucleic acid {(RNA)
of the invention. Such a vector would contain a sequence encoding the BCMP
antisense nucleic acid. Such a vector can remain episomal or become chromosomally
integrated, as long as it can be transcribed to produce the desired antisense RNA. Such
vectors can be constructed by recombinant DNA technology standard in the art.
25 Vectors can be plasmid, viral, or others known in the art, used for replication and
expression in mammalian cells. Expression of the sequence encoding the BCMP

antisense RNA can be by any promoter known in the art to act in mammalian,

preferably human, cells. Such promoters can be inducible or constitutive. Examples

of such promoters are outlined above.




hybridi zi ng nucleic acid, the nore base m smatches with an RNA encoding a
BCWP it 15 may contain and still forma stable duplex (or triplex, qsﬂllﬁﬂ]ﬂl;
case nmay be). One skilled in the art can ascertain a tol erable degre

m smat ch by use of standard procedures to O_det erm ne the nelting point of

t he hybridi zed conpl ex. Therapeutic Use BCWP Anti sense Nucleic Acids 20
The BCMP anti sense nucleic acids can be used to treat or prevent breast
cancer when the t et . BCWP i s.overexpressed.in the, breast tissue of

subj ects suspect ed% antpﬁggqer@xcia,m s o the, lpventinn qomPIISe assaieBEe | n a

preferred enbodi i - ' l4i tide
I's used. Cell 9%%%@%%@ %%%rgt eiédﬁggg%%r%&wg#?%?@dg‘%% can be
25 identi fi edpizferablyiadumangehocsodingwBCMP! Hovadveer, abstdite@hipldnydpesity,ncl ude
but are not Ijmted to | eukocytes Se. g., nheutrophils, macrophages,
monocyt es) an@lthough gesferreds iy rot requingd.  Acseapeiisy { eamplementary toat least apamtighal

cells, and ep ) ' . tke.not limted to,
hybri di zgt [ ongf/]\nﬂi/%ﬁlaA’ B%f%rgg?{)’&g&gﬁﬁ%%s gg%ﬁ?@‘ﬂgg%ﬂ%&ﬁort her n

hybri di zat i oncorfiplembhmtityistiei aBieza thiybridizé Gnder stingyftrcoflditiohs @, highlger vi ng
the 1 8 AUG 2004 -81 abhility of RNAfromthe cell type to be translated in
vitro into a songenticapditiensseomprising hybridizaiominet’ spdidmadodeex! sulfiate (HPS). Li ssue
froma subjec ed, f o . BCIVR [ j to trea nt,

o by T hunt EOE G i P L0 LRI 35 RO ol piotE AT Ca

conposi ti ons gfingdit coNdigohs iprisHEPvshingdn 8 xSETER 1 9\SDR AP PC) vithahe 2 BOVP
antisense nucleic acid in a pharmaceutically acceptable carrier, can be
adni ni stlér ed R4 fembipg estahleduplexb iehs cassad devbleFhrandaddiMPamtigmspnucleic

i | gj i d_whigh -l fective | . f b
eancer can be e aRfef Hfin et el IRATRAY H5s hE kR, bRk TEas R e
enbodi ment,  PHARIERFRAUTHE AbilRtP PRI ARRGIGRFRId i hih Bie@fecd? MOre BCVP

antisense nucleic acids are admnistered via |iposones, mcroparticles, or
m cr ocapsul escomplemgniattysandithe tengthraf shexdntiserseinncleistacish, Geneedllye thedorger thsns
may be wused hi eve .sustai ned rel ease. of . the I sense n |
nelds. I a s PRUIFHEE SEEIES 3 HefiE mirE bhy RSB DE PHEPR KA et EoM T
targetedsvi a anyicbRdinemdlsQl1Toes h klable dug%ﬂt(bxf tripRixCad hBRhseARAY BN OnklsRIRE! t |
et al., 1990, Proc. Natl. Acad. Sci. USA

in the art can ascertain a tolerable degree of mismatch by use of standard procedures to

determine the melting point of the hybridized complex.

Therapeutic Use Of BCMP Antisense Nucleic Acids
20 The BCMP antisense nucleic acids can be used to treat or prevent breast cancer

when the target BCMP is overexpressed in the breast tissue of subjects suspected of
having or suffering from breast cancer. In a preferred embodiment, a single-stranded
DNA antisense BCMP oligonucleotide is used.
Cell types which express or overexpress RNA encoding a BCMP can be
25 identified by various methods known in the art. Such cell types include but are not
limited to leukocytes (e.g., neutrophils, macrophages, monocytes) and resident cells
(e.g., astrocytes, glial cells, neuronal cells, and ependymal cells). Such methods

include, but are not limited to, hybridization with a BCMP-specific nucleic acid (e.g.,

by Northern hybridization, dot blot hybridization, in situ hybridization), observing the




15 87:2448-2451; Renneisen et al., 1990, J. Biol. Chem 265:16337-16342).

I nhibitory R bozynme And Triple Helix Approaches In another enbodi nent
synptonms of breast cancer may be aneliorated by decreasing the |ev 18 866 2004
BCWP or BCMP activity by using gene sequegfes encoding 20 the BCWP in
conjunction wth well-known gene "knock-otit, " ribozynme or triple helix

nmet hods to decrease gene expression of a BCMP. In this approach ribozynme or
triple helix nmpolecules are used to nodul ate the activit expressi on or

synthesis of poiliteiRNAd0 therrsllityre BORranslated ¢ virotintoaBCMER, ammunpassay,

t f b . h . | be desi gned t
ThR i e expr e68: dhe BRI ot R SHhsEort Sutlpe GR B RE BT s 1 or
the producti opxpaddiohsRicto GftheiD beC WySmniiBc e HeniRAMNY inlsBu hiSsAzHonsKi | |

in the art. Ribozyme nolecules designed to catalytically cleave gene nRNA
transcripts encodPhymecadtivel ecarpasiions efithe anysntiom rrompriging] aateffgetivef amang et

gene rrRN% and fore, expressi.on of. the n rodyct.. (See, e,g., PCT
| nt er nat i"onal b%%@@%ﬁ%ﬁ“% @%kﬁkfcé‘gﬁhaPW@F%&S@&?&%BFM&T@?%H 4,
1990; Sarver gd;nﬁllistere&&Qqub?élﬁ@ﬁﬁgb%:c%; 1225). Ri bozynes are enzymatic
RNA nol ecul es capabl e of catalyzing the specific cleavage of RNA. (For a

revi ew, see Rossi, Thegamou@of BGMP Bntisensg/nut]cid 668d 47high withe effective Insthe sm of

ri bozyme actign .involvxes sequence . specific bri qi zat.i on, of. t.he ri bozyne
ol ecul e to cOTMENERra Al GeAan AR ErBIe) LG ya FBRaL AT 88y |

cl eavage event. Thg £QIRER! driAiREnt! pRARYERHEREMPbEBRUSI MU opne or
nore sequences conplenentary to the target gene nmRNA, and nust” 1 nclude the

wel | kndéin cuaived BCMP sepemseomcleasgpadssard admingterediia liposamesy enicrieéparticles, or

sequence, see, .e.gd., U 10, Pat ent .,No. 5,093, 246, which is incorporated
herein by ref B?‘gﬁ%é’sﬁ‘lﬁs-ﬁ"s"aé’ﬁtl? ?‘BF?@H\?WSPQ IBERBSSUCH SPMPPRUQRS at

site specificyfQG9MitiLNsBaGRUGIE CRIPUS S r nﬁ{\l@gp di ng
a BCWP, the ulsle o? ﬂgn‘{mr Segﬁ r?lbgs;f?neﬁ%?s pregﬁeﬁrsreé1 .@Iéﬁaa(raﬁ)'rﬁgr ea c‘rélﬂﬁ:gzynes
cl eave nRNAs embbddineht, inmeaylbedeasirelle iy uded lgokomer targetadons antitatdids oo specific

conpl enent ary, pas airs with t t ar get n%l The le 15 requjrenment is
that the tar gien cﬂmapﬂgerﬁgff:mﬂha de BéocoNzﬁmg%'g%'s. A
15 87:2448-2451; Renneisen et al., 1990, J. Biol. Chem. 265:16337-16342).

Inhibitory Ribozyme And Triple Helix Approaches

In another embodiment, symptoms of breast cancer may be ameliorated by
decreasing the level of a BCMP or BCMP activity by using gene sequences encoding
20 the BCMP in conjunction with well-known gene “knock-out,” ribozyme or triple helix
methods to decrease gene expression of a BCMP. In this approach ribozyme or triple
helix molecules are used to modulate the activity, expression or synthesis of the gene
encoding the BCMP, and thus to ameliorate the symptoms of breast cancer. Such
molecules may be designed to reduce or inhibit expression of a mutant or non-mutant
25 target gene. Techniques for the production and use of such molecules are well known
to those of skill in the art.
Ribozyme molecules designed to catalytically cleave gene mRINA transcripts
encoding a BCMP can be used to prevent translation of target gene mRNA and,

therefore, expression of the gene product. (See, e.g., PCT Intemational Publication




5'-UG 3'. The construction and production of hamerhead ribozynes is well
known in the art and is described nore fully in Myers, 1995, Mol ecul ar

Bi ol ogy and Biotechnol ogy: A Conprehensive Desk Reference, VCH PuﬂJIBi%eZIUQi
New York, (see especially Figure 4, page,833) and in Hasel off and Gerl ach,
1988, Nature, 334, 20 585-591, each of v\,hig "h is incorporated herein by
reference in its entirety. Preferably the ribozyme is engineered so that
the cl eavage recognition site is located near the 5 end of the nRNA
encodi ng t he /11364, published,Detoheicd,dPPPictaevrept alad 90 Sriehcge t he

intracel I ul argresypil fdyon of non-functional mRNA transcripts. The

ri bozymes of the present invention also include RNA endori bonucl eases 25

(herei naf ter " CechRibeemes hezynspstitc BNAmelscilbecpislc bl adtagemgite dpatifical | y
in Tetrahynena ther rmg&hi | a (known as the 1VS, or L-19 NS RNA) and that has
been ext ensi ¢&a¥a2805 RN el oy ravienesse Bossi, HiM. comenittieloeyds4qor4U, The al .

1984, Scicsence 4 X . 988.. lence. .. 231, 470-475;
Zaug, et 5aI - mf@%én %gfﬁ%eéﬁggg%ﬂfgg&%% Sggﬂggﬁyﬁrtﬂe\i‘rzar}b i O(J)f r%léel pat ent
appl i cati on Nebodfe3B6R430 0 bympletheftaky 2RRERNDS fOMuwWIItS/ dnyexﬁahlﬁl'éo‘i%idm- ;

Been and Cech, 1986, Cell, 47, 207-216). The Cech-type ribozymes have an
ei ght base pafleavage events The compesition ofribgizyme malecalasanps inckiis ons o mone e

wh ft | f the t t. RNA tak . The, i t

encompasses. t FaLEtEs mplih o e o Re G ReEomBPE Gna BB M ER AT HAY knpym .
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be deli d t |.s t.hat th i i . A pref d t hod of
el eyl ool ves Dk sibo2 e e RN st et e P B
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transfected cells will produce sufficient quantities of the ribozyne to
destroy endogpretarssdniRimmerboati mbpzymes Bleife mRA Asdtildsiations digtatelddtyi famkinBecause

ri bozynmes, unlike antisense | ecul es, ar.e catalytic 0
|t acol | ul ar SIS SR T GHmPEmERAT PGy it Flecirest ARG ERE e Bovp
expressign Capqalrefenas ﬂﬁgﬂﬁQﬂgE’Mancﬁdv‘éQﬁé fwo@'ing]s%qﬁé'tﬁ@%!fhﬂﬂb%é&" the
gene encodi ng the BCMP, or the pronoter of such a gene, using
5’-UG-3’. The construction and production of hammerhead ribozymes is well known
in the art and is described more fully in Myers, 1995, Molecular Biology and
Biotechnology: A Comprehensive Desk Reference, VCH Publishers, New York, (see
especially Figure 4, page 833) and in Haseloff and Gerlach, 1988, Nature, 334,
20 585-591, each of which is incorporated herein by reference in its entirety.

Preferably the ribozyme is engineered so that the cleavage recognition site is
located near the 5’ end of the mRNA encoding the BCMP, i.e., to increase efficiency
and minimize the intracellular accumulation of non-functional mRNA transcripts.

The ribozymes of the present invention also include RNA endoribonucleases

25 (hereinafter “Cech-type ribozymes™) such as the one that occurs naturally in
Tetrahymena thermophila (known as the IVS, or L-19 IVS RNA) and that has been

extensively described by Thomas Cech and collaborators (Zaug, et al., 1984, Science,
224, 574-578; Zaug and Cech, 1986, Science, 231, 470-475; Zaug, et al., 1986, Nature,
324, 429-433; published International patent application No. WO 88/04300 by




target ed honol ogous reconbination (e.g., see Smthies, et al., 1985, Nature
317: 230-234; Thomas and Capecchi, 1987, Cell 51:503-512; Thonpson et al.,
1989, Cell 5:313-321; and Zijlstra et al., 1989, Nature 342:435- 438, Albalil
of which is incorporated by reference he%ﬁln inits entirety). For

exanpl e, a mutant gene encoding 20 a non-functional BCWP (or a conpletely
unrel ated DNA sequence) flanked by DNA honol ogous to the endogenous gene
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apte

1989, supra) roac can use in humans
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of the gene encoding the BCWP in target cells in the bod See generally,

Hel ene, 19991, peidllics patB praneigr, Be shat traidyctedsadls 56U prodaice sefficient quantities|@fo2
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of deoxynucl eotides. The base conposition of these oligonuéleotides nust

be desi gned tmupcdlnbar@omenptauomslrmureﬂcfomﬁicmy vi a Hoogsteen base pairing
rul es, which general | zeabl e stretghes eit urines or
pyrindines to be EP@%&?H?‘%&@WZ EXPreSSIon c@t algo gﬁ[ﬁdé‘ﬁe lfQ(JlélI""‘éb‘tattlggorsequences
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across the three asSoci ate strands of the resulting triple h
pyri m di ne-ri tahgeted homologous recombination (e.g., see Smithies, et al., 1985, Nature

317:230-234; Thomas and Capecchi, 1987, Cell 51:503-512; Thompson et al., 1989,
Cell 5:313-321; and Zijlstra et al., 1989, Nature 342:435-438, each of which is

incorporated by reference herein in its entirety). For example, a mutant gene encoding

20 a non-functional BCMP (or a completely unrelated DNA sequence) flanked by DNA
homologous to the endogenous gene (either the coding regions or regulatory regions of
the gene encoding the BCMP) can be used, with or without a selectable marker and/or
a negative selectable marker, to transfect cells that express the target gene in vivo.
Insertion of the DNA construct, via targeted homologous recombination, results in

25 inactivation of the target gene. Such approaches are particularly suited in the
agricultural field where modifications to ES (embryonic stem) cells can be used to
generate animal offspring with an inactive target gene (e.g., see Thomas and Capecchi,

1987 and Thompson, 1989, supra). However this approach can be adapted for use in

humans provided the recombinant DNA constructs are directly administered or




nol ecul es provi de base conplenentarity to a purine-rich region of a single
strand of the duplex in a parallel orientation to that strand. In 18 AuG 2004
addition, nucleic acid nolecules nay be chosen that are purine-ricL, yor
exanpl e, contain a stretch of Gresidues.,These nmolecules will forma
triple helix with a DNA duplex that is rie¢h in GC pairs, in which 20 the
majority of the purine residues are |ocated on a single strand of the
targeted duplex, resulting in G triplets across the three strands in the
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molecules provide base complementarity to a purine-rich region of a single strand of
the duplex in a parallel orientation to that strand. In addition, nucleic acid molecules
may be chosen that are purine-rich, for example, contain a stretch of G residues. These
molecules will form a triple helix with a DNA duplex that is rich in GC pairs, in which

20 the majority of the purine residues are located on a single strand of the targeted duplex,
resulting in GGC triplets across the three strands in the triplex.

Alternatively, the potential sequences that can be targeted for triple helix
formation may be increased by creating a so called “switchback™ nucleic acid
molecule. Switchback molecules are synthesized in an alternating 5°-3°, 3°-5’ manner,

25 such that they base pair with first one strand of a duplex and then the other, eliminating
the necessity for a sizeable stretch of either purines or pyrimidines to be present on one
strand of a duplex.

In instances wherein the antisense, ribozyme, or triple helix molecules

described herein are utilized to inhibit mutant gene expression, it is possible that the




such as for exanple solid phase phosphoram dite chem cal synthesis.
Alternatively, RNA nolecules may be generated by in vitro and in vil\BoAUG 2004
transcription of DNA sequences encodi ng the anti sense RNA nol ecul e. Such
DNA sequences may be incorporated into gNl de variety of vectors that

i ncorporate suitable RNA pol ymerase 20 pronoters such as the T7 or SP6

pol ynerase pronoters. Alternatively, antisense cDNA constructs that
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such as for example solid phase phosphoramidite chemical synthesis. Alternatively,

RNA molecules may be generated by in vitro and in vivo transcription of DNA
sequences encoding the antisense RNA molecule. Such DNA sequences may be
incorporated into a wide variety of vectors that incorporate suitable RNA polymerase
20 promoters such as the T7 or SP6 polymerase promoters. Alternatively, antisense
c¢DNA constructs that synthesize antisense RNA constitutively or inducibly, depending

on the promoter used, can be introduced stably into cell lines.

Assays for Therapeutic or Prophylactic Compounds

25 The present invention also provides assays for use in drug discovery in order to
identify or verify the efficacy of compounds for treatment or prevention of breast
cancer. Test compounds can be assayed for their ability to restore BCMP levelsin a

subject having breast cancer towards levels found in subjects free from breast cancer

or to produce similar changes in experimental animal models of breast cancer.




breast cancer include, but are not limted to xenografts of human breast
cancer cell [lines such as MDA- MB-435 in oestrogen-deprived Severe E’_‘g?ggqﬁﬂ
| mmunodefi ci ent (SCID) mce (Eccles et al., 1994 Cell Biophysics ,
279). These can be utilized to 20 test cogpounds that nodul ate BCWP | evel s,
since the pathol ogy exhibited in these nbdels is simlar to that of breast
cancer. It is also apparent to the skilled artisan that, based upon the
present disclosure, transgenic aninmals can be produced with "knock-out"
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i s admi ni st etocthiosesskilled inthenart. sSuchragsayb earelhed wsed tofcrednecandisiatesmgsoimd on
expression of one., or.more BCVPs i,s det erm ned. test ¢ d that alters
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animal model system known in the art may be used. Examples of animal models of
breast cancer include, but are not limited to xenografts of human breast cancer cell
lines such as MDA-MB-435 in oestrogen-deprived Severe Combined Immunodeficient
(SCID) mice (Eccles et al., 1994 Cell Biophysics 24/25, 279). These can be utilized to
20 test compounds that modulate BCMP levels, since the pathology exhibited in these
models is similar to that of breast cancer. It is also apparent to the skilled artisan that,
based upon the present disclosure, transgenic animals can be produced with
“knock-out” mutations of the gene or genes encoding one or more BCMPs. A
“knock-out” mutation of a gene is a mutation that causes the mutated gene to not be
25 expressed, or expressed in an aberrant form or at a low level, such that the activity
associated with the gene product is nearly or entirely absent. Preferably, the transgenic

animal 1s a mammal, more preferably, the transgenic animal is a mouse.

In one embodiment, test compounds that modulate the expression of a BCMP

are identified in non-human animals (e.g., mice, rats, monkeys, rabbits, and guinea




test conmpound on the activity of a BCOWP is determ ned. A test conpound that
alters the activity of a BOMP (or a plurality of BCMPs) can be idegbifh%ﬁm
by assaying aninmals treated with a control conpound and animals tre e“H
with the test conpound. 20 The activity gf{ the BCMP can be assessed by
detecting induction of a cellular second "nessenger of the BCW (e.g.,

I ntracel lular Cat+, diacylglycerol, IP3, etc.), detecting catalytic or
enzymatic activity of éhe B or binding partner thereof, detecting the
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expr essil@n of sig pdrdizatianh Ehe aimalsmagotmaxutbgspergiced éo pesepthestfects of BOVP
or nRNA encod{eggc tn{l)peou?lﬁrre in a subject or group of subjects treated with a
control corrpouno? O that in a subject or group of subjects treated with a
test conpound. 10 M imfherembeliinent|téstcathp@inds that hivduRXPMe sty ¢ffa BCRGVP
can be identified by conparing the |evel of the BCVMP or nRNA encoding the
same in a subpetbiolgicllyaptivs pastion tereof atgddentidied imineri-heman Aeimadinbest . gnicait i on

of a test co und. . Techni ques ,known t o, t hase, of kill in the t.can be
used to obt ai Ut ASFEY GRS ERd SHER PRl ISR soprimpngaas! Mokl fof
expressii@n. FpieafXandl exptdsinPIRIBCVEY. TeadbrlaReywilR 81§ bhBediiRhENestan be
15 used to assess changes in the |evel of a BCW. In another enbodi nent,

t est conpoundsompandrps@wbatrel compoynd isvadmynisteresd tB@MRanimals, and the effect of a

test compound on the activity of a BCMP is determined. A test compound that alters

the activity of a BCMP (or a plurality of BCMPs) can be identified by assaying

animals treated with a control compound and animals treated with the test compound.

20 The activity of the BCMP can be assessed by detecting induction of a cellular second
messenger of the BCMP (e.g., intracellular Ca**, diacylglycerol, IP3, etc.), detecting
catalytic or enzymatic activity of the BCMP or binding partner thereof, detecting the
induction of a reporter gene (e.g., a regulatory element that is responsive to a BCMP of
the invention operably linked to a nucleic acid encoding a detectable marker, such as

25 luciferase or green fluorescent protein), or detecting a cellular response (e.g., cellular
differentiation or cell proliferation). Techniques known to those of skill in the art can
be utilized to detect changes in the activity of a BCMP (see, e.g., U.S. Patent No.
5,401,639, which is incorporated herein by reference).

In yet another embodiment, test compounds that modulate the level or




(or plurality of BCMPs) are identified in human subjects having breast
cancer, (preferably those with severe breast cancer). In this enboq]iamtmm
a test compound or a control conpound is administered to the human

subj ect, and the effect of a test 20 corrpgind on the activity of a BOW is
determ ned. A test conpound that alters the activity of a BCVMP can be

I dentified by conparing biological sanples fromsubjects treated with a

control conpound to sanples fromsubjects treated with the test conpound.
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to those of skill in the art can be used to detect changes in
i nduction of atasteredpressiornfjaBCMP carB@hidentifiediymgoparing theclevél wff the BCMP

response. For _ex e T- PCR can. be used to detgct.changes, in the

nduct on of & PRAA freainedtn i ocomiier of SotmoLiERaad Hibb A, a
t est Comoundcérﬁﬁ&mﬁh@'&%ﬁl Y Bﬂyjé&ﬁﬁbo% ofﬁibzéc%s's@éa@éh ®ith @ t@é%mb&ﬁ@f ds

| evel s detected in control subjects (e.g., hunmans free from breast cancer)

i s sel edfed f Altefmativdlpraltesionsnm the expressapenfta BCMPezan|be identified by cpmpérng ed
enmbodi nent, a,test . c t hat_.changes the activity .of a BCVP _t owards
The act vi { ' Hsdrte! PhE B or SURNAERcotae (e saRg i sthiFe or Brioh o Publers
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enbodi ment, test conpounds that reduce the severity of one or nore

synpt ons assoskiltiethewrt danlpeemed toodbtxe thedhielogidelsaimiplezhd anahaetie rsRDjAeart s

havi ng breast cancer, preferably subjects wth severe breast cancer. In
accor dance wi Pwt?w%preﬁﬁauiFf%éﬁf?r?{alet@gﬁ’rqferﬁ%got?fanelpgﬁ%ﬁ&@ﬁerem Ad is
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or nore synptons o reast-cancer 1S etermned. A test conpound t hat
reduces one or norkh spther embodiaenh dest dempadfride chab ynodulate the activity of a BCMP

(or plurality of BCMPs) are identified in human subjects having breast cancer,

(preferably those with severe breast cancer). In this embodiment, a test compound or a
control compound is administered to the human subject, and the effect of a test

20 compound on the activity of a BCMP is determined. A test compound that alters the
activity of a BCMP can be identified by comparing biological samples from subjects
treated with a control compound to samples from subjects treated with the test
compound. Alternatively, alterations in the activity of a BCMP can be identified by
comparing the activity of a BCMP in a subject or group of subjects before and after the

25 administration of a test compound. The activity of the BCMP can be assessed by
detecting in a biological sample (e.g., breast tissue, serum, plasma, or urine) induction
of a cellular signal transduction pathway of the BCMP (e.g., intracellular Ca®’,
diacylglycerol, IP3, etc.), catalytic or enzymatic activity of the BCMP or a binding

partner thereof, or a cellular response, for example, cellular differentiation, or cell




conparing the subjects treated with a control conpound to the subjects
treated with the test conpound. Techni ques known to physicians fa“féhﬂﬁ 2004
Wi th breast cancer can be used to determ ne whether a test conpound
reduces one or nore synptons 20 associ ateg,with breast cancer. For exanpl e,
a test conpound that reduces tunour burdeéfi in a subject having breast
cancer wll be beneficial for subjects having breast cancer. In a
preferred enbodi nent, a test conpound that reduces the severity of one or

more synpt ons PEiSBateR: etechpianeyknoza todbeneof skif in thaarbernhausadtatatestt cancer
Is 25 sel ect eén)ir?%%s in4hd ﬂﬁﬁcﬁﬁﬁf’hﬁﬁp&[@ggﬁﬁlﬁgl’ﬁ BCVE or ;:r}pﬁirgggﬁuatéeflﬁgargg of

Prophyl actic sit1rons an nventi on prov S ne

treat nent (angspsmph¥oeaiple, RIPPCRI dagl beaddd 1ol deteRt EHd@igéLinahSibdi&fdn o
effective anount of a conmpound of the invention. In a 18 AUG 2004 -90
preferred aspedlularsspeonddngssenssr-i s substantially purified (e.g.,

substantial ly f reeh{{@gg‘fe S t%%;ba ﬁﬁgr}}a}hfggt CLS’%“?P@?%@H%J f E%%tih%‘i"%{ oduce

undesi reé si de-ef f ec e subjec el udi ng

but not |im t egpréRioAIMEBEMPUSH RS |GRTSdetdtedSn cHBAFS 88bjects lé. £ K BiddansCiRdeS .
dogs, etc., and is preferably a manmal, and nost preferably human. In 5 a

speci fi ¢ enbotibmereast gancen)-ihsalentedderhuthef testingordherapentic user manstheons and

met hods of admi ni stratiagn that, can be ennl oyed n_the conpri ses
e hue) e o aci Bty auten % si(mtaues Tebpes BF af oy VBCHIoRERE s
and routes of gRdgtivisiouad iPEordiof stl&Sd (e hiudfing fee Wk Bréast d@hdeY/E YelSdted ens
are known and can be used to adm nister a conpound 10 of the invention,

e.g., er®apsufatfumheritesting potherapsutionissr oparti cl es, m crocapsul es,

recombi nant cells capahl e of expressing the c ound, ..recept or-nedi at ed
endocytoats - (seelt BRI chofifinfats SemhoringS B ieice e PV BIG bR A TASS)
construction gfmmoRdatRblateddfitiibRastRanider & i@ertifel Y hiBhn sje® RfAin AP

.
etc. Methods of introduction can be enteral or parenteral "and include but
are not |im teahcen praferblysnbpatts witht severa boaabtanancet5 In accoadaecd withdak |

i ntravenous, SUBC&it aneouys, intranasal, epidural, g{\f?ig?r atﬁrr ut es. Th?
conpounds ey “HECHHTHALEL FUTPRRICAN P COBRVIMRRPNY SAdInItTed Pt oI
i nfusionsor By the eFratietaiteR coﬁgoﬁﬂs&f el RIndrb Eﬁﬂﬁﬂnﬁmffb%kﬂ &@hc&is
mucocut aneous |linings (e.g., oral
determined. A test compound that reduces one or more symptoms can be identified by
comparing the subjects treated with a control compound to the subjects treated with
the test compound. Techniques known to physicians familiar with breast cancer can
be used to determine whether a test compound reduces one or more symptoms
20 associated with breast cancer. For example, a test compound that reduces tumour
burden in a subject having breast cancer will be beneficial for subjects having breast
cancer.
In a preferred embodiment, a test compound that reduces the severity of one or

more symptoms associated with breast cancer in a human having breast cancer is

25 selected for further testing or therapeutic use.

Therapeutic and Prophylactic Compositions and their Use
The invention provides methods of treatment (and prophylaxis) comprising

administering to a subject an effective amount of a compound of the invention. In a




mucosa, rectal and intestinal mucosa, etc.) and nmay be adm ni stered
together with other biologically active agents. Adm nistration can ?ﬁUGZM4
systemc or local. In addition, 20 it nmay be desirable to introduce e
phar maceuti cal conpositions of the inven[%@n into the central nervous
system by any suitable route, including ifntraventricular and intrathecal

I njection; intraventricular injection may be facilitated by an
intraventricular, catheter, for exanple, attached to a reservoir, such as

an Ommaya r esBreITed aspesty the rempoundis mibstantialhopnreind (gigs substansisly Spe frome. g. |
by use of an | AL , ! Al | | .aer.osol i zi ng
agent. In a s%@gl ?%:S tgﬁtnt}o |#I%ﬁff,g&i°tr p@f}eﬁgﬂ({ glé'lmr%ég% éﬂg%wa?%ﬂ%?@ erlgt he

phar maceut i capreferabipas iahintidsincluding®ut Aotdimitedto laniwdl Yuch@s cbes, 3 g hdomed)eed

of treatnent; this may be achieved, for exanple, and not by way of
limtation, bghiFkmssicaisfags si¢-and isryetstables pammalmndanos ppfereblyiymane Iny. |
by in] eclgl on, aQgr%:mcaﬁ%ooc{imgmc?}lgﬁk%ang{m hal'ls réssuﬁnzect‘:in 1 8 AUG 2004 -91

i mpl ant, “sai d inplant berng of "a porous,” non-porous,”or gel ati nous
material, includi NBorniEAKYNZRAAE mebhtds of 8drfintasibh thatBabSaRFloyed whé@es. 1 n
one enbodi ment, administration can be by direct injection into breast
tissue or at edBp@indcomprisesor pusleie peid pre descrzbedabpym additionahappropriagopl asti c
or pre-neoplagtic.tissue, 5 |n.apnather .enbodjnent . .the conmpound can be

del 1 ver ed | n FTUAMOREAN rodey ds Aol e descithed beld- | Jner | 1990,

Sci ence 249: 1527- 1§3Rousldedizbryiystins ard Khownl addT2ABE usdd th faamTﬂ@:eawoxﬂ.SLqund
I nfectious D sease and Cancer, Lopez-Berestein and Fidler (eds.), Liss,
New Yor KO pp. of3thg ii5@HLign, ¥gn) encapspeationsn ipesemss, misrapartiqlgs, migogapsalzs, see

general ly ibid,. 0| et anot her enbodi.nent . the conpound.can b .

del vered i ebrhimatlvelf copbi R ENRE HE Chrophi® cRRRB RSB Bbryoriay e
used (see Lanfb@é,,e.%ywuaandfivﬁ,t 37, J. 817 ChéR262:4429-4837), Bh@fREon P8 nudidic201;
Buchwal d et al., 1980, Surgery 88:507; Saudek et al., 1989, N. Engl. J.
Med. 321:574) acid as parboharetroniraldirrather vegiot, giee Methodsmfaniredustion narbee enterdl (see

Medi cal l'ications of Controlled Release, Langger and 15 Wse (eds.), CRC
Pres. - Boon Rt EREMERLAATRC 8 bayare Bohinerd i ERGgn e GUPRREDRT 1y, Dr ug
Product jesi giht@péitbRE GhFRBus, SiRluBResRdirBahisal @RIutal, ! BN robigY My k
(1984); Ranger and Peppas, J., 1983, Macronol. SCi. Rev. Macronol. Chem

23: 61, compounds may be administered by any convenient route, for example by infusion or

bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., oral
mucosa, rectal and intestinal mucosa, etc.} and may be administered together with
other biologically active agents. Administration can be systemic or local. In addition,
20 it may be desirable to introduce the pharmaceutical compositions of the invention into
the central nervous system by any suitable route, including intraventricular and
intrathecal injection; intraventricular injection may be facilitated by an intraventricular
catheter, for example, attached to a reservoir, such as an Ommaya reservoir.
Pulmonary administration can also be employed, e.g., by use of an inhaler or nebulizer,
25 and formulation with an aerosolizing agent.
In a specific embodiment, it may be desirable to administer the pharmaceutical
compositions of the invention locally to the area in need of treatment; this may be

achieved, for example, and not by way of limitation, by local infusion during surgery,

topical application, e.g., by injection, by means of a catheter, or by means of an




see also Levy et al., 1985, Science 228:190; During et al., 1989, Ann.
Neurol . 25:351; Howard et al., 1989, J. Neurosurg. 71:105 ). In yety g AUG 2004
anot her enbodi nent, a controlled 20 rel ease system can be placed in

proximty of the therapeutic target, i.e.glthe breast, thus requiring only
a fraction of the system c dose (see, e.g’, Goodson, in Medical

Applications of Controll ed Rel ease, supra, vol. 2, pp. 115-138 (1984)).
Gt her control|ed rel ease systens are discussed in the review by .Larl%_er
(1990, Sci eni#eplantysaid smplantdwing ofip pasoys, Bpr=pPIONS, o5 gBleH NewsTNatgRaly ncluding
conmpound of t | td ' | acidencodin totein, the

nucl eic acid glglr#b %l%gfﬁagfégglgg&%ﬁ%rﬁb%\'}%s’ ? BHB?I(%'N&%negeé'l)?(bpolraggé'? bn of its

encoded pr ot eadmink¥tracion Sir BEDY digeck inj@diondith bidasEiissad B ANKé Siteon Mgt Site)aci d
expression vector and adm nistering it so that it becones intracellular,

e.g., by use obsmgligeant Byner(r npeplegic of prenedpBistiPtssest No. 4, 980, 286), or by

direct injection, 9r_by use.1.8 AUG 2004 -92 of K m.cgropar.ticle bonbardnent
(e.qg., arygene gun; ﬂﬁn&Y}fegtefrlg?dﬂleBgﬁfs ?Ormouggﬁfﬂ? R%d%"feﬁe‘a{lﬁaﬁfeﬁ%fé@)w o
cel | -surface patieflhos Epsoniel (fSLagtd, N®I8IRkite 229:15Y7-2883;TredtRE AlNGni t 1N
| i nkage to a honeobox-like peptide which is known to enter the nucleus

(see e.g., Jolipesomaes ialthe Thergmy of IpfestiousNAistase and Eane; LopgsBessicigand 1868) ,

etc. Alternativel ucl.eic id>5 Lot roduced intracel lularly and
ncor por at ed. FIE i, IS 2SR YBRhRo 3y (i obh LRpesc Bty BG0uP

reconbi nat i on317lBE7.REEp&ally 18N | On al so provides pharnmaceuti cal
conpositions. Such conpositions conprise a therapeutically effective

amount d0 a conpoubuyet anether enphivaliment cthe icempbdyndacandystdebvered ar a cantrolled a

i fi nmbodi t, the t 0 .'ph ticall t abl e”
2ppr oved by AT, el Btk nay b i 56 L Syt RER or

listed in the|é8SCRNEHIBEIPBote! ERY. 187209 CBEAI Y et £2C POSY, B8FherPBRKFRCOPEI @
for use in animal's, and nore particularly in humans. The term "carrier"

refers to a dbaudektet aladj989,a8t Engbxic Miided21:574). \nemiather emibodiméritcpolyrheric
therapeutic is admnistered,, S ceutic carr.iers, can_be sterile
oot e gl larean bE et (ee SR BA A ARt s rGrbiolief RElohotl 1 a0ecs i 1oy

o1 codame ol g bRy P B R GR FIORRRTLT 4P Con RN Pl Dldavalliblty.
phar maceut i caDrugProdscttDesign addenformatces BrdolentandiBell ¢eds!)y Wilsa] Newe York
(1984); Ranger and Peppas, J., 1983, Macromol. Sci. Rev, Macromol. Chem. 23:61;
see also Levy et al., 1985, Science 228:190; During et al., 1989, Ann. Neurol. 25:351;
Howard et al., 1989, J. Neurosurg. 71:105 ). In yet another embodiment, a controlled
20 release system can be placed in proximity of the therapeutic target, i.e., the breast, thus
requiring only a fraction of the systemic dose (see, e.g., Goodson, in Medical
Applications of Controlled Release, supra, vol. 2, pp. 115-138 (1984)).
Other controlled release systems are discussed in the review by Langer (1990,
Science 249:1527-1533).
25 In a specific embodiment where the compound of the invention is a nucleic
acid encoding a protein, the nucleic acid can be administered in vivo to promote
expression of its encoded protein, by constructing it as part of an appropriate nucleic

acid expression vector and administering it so that it becomes intracellular, e.g., by use

of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by use




sol uti ons and aqueous dextrose and gl ycerol solutions can also be enpl oyed
as liquid carriers, particularly for injectable solutions. Suitable
pharmaceuti cal excipients 20 include starch, glucose, |actose, sucﬂcﬁs%'-,'G 2004
gelatin, malt, rice, flour, chalk, silicaggel, sodiumstearate, glycerol
nonostearate, talc, sodiumchloride, dried”"skimmlk, glycerol, propylene,
glycol, water, ethanol and the |ike. The conposition, if desired, can also
contain mnor ampunts  of V\%ti ng or enul sifying agents, or pH buffering
agent s. Theseogwq'l‘éhg ardmenk (e & +Aeeqng g iolsle, Dupary), arrepitEwVihs

emul sion, 25 § B Som S [ ned-r el £ 1

formul ati ons gﬁ@g t% hgeq %#é ﬁcg%?;&rrposF%ﬁ%ﬁﬁtsbﬁﬁ%Hlasteglhggilﬁémkage
supposi tory, w4 horheabdixtlikerpeptidd whighds laiaviciarentes tise meeleub (&8 elg ) Joligraal.des.
Oral formulation can include standard carriers such as _pharnmaceuti cal

grades of manh?tloProg Natlodead. S¢ia US4 8§rh3ife 1505 cle- cAMemativelyd nysleic acid
hari nre, ; ' = | t abl
Sacchar okl A B ORIk Bl SRR 8 201

Phar maceut i caéxpvedstng b homylogold rebfibinition. Such conpositions will contain a
therapeutically effective anmount of the conpound, _preferably in purified
form together withhepeesent apyeatignplsoprayides phimmacewficabeomppspionsi duch t he form
for proper adm.hj st [ : i i f ' oul uit the 5
mode of " adm neeipid'cBftetile A BErBIMAT eriifve MIdH} R4 COuRcIR, Snglt! ¢

formul ated i npeemacsrioally ddctptable @utrieReIny geeifidreffbodinéht,Ahatdmmceut i cal
conposi tion adapted for intravenous adm nistration to human beings.

Typi cal 119, conpwsnaseytealyacceniablelmpansappmyed by 8 regulateny agercysfithg Fessmal i n

sterile isotonic ueous buffer . Mh ssary, .the 10 conposition. may

21 S0 i ncl ude & CoRSUBPHIMA e ibE U ERERAnlonit REher EORRTRCoRMAETY e
to ease pain pgharind€opeid Pr Qfe nRirhals 86l intdte pAioETAY iy hurhhY®. ITHIGH RdabiSerar €
supplied either separately or m xec_l’ together in unit dosage form for
exanpl e, as arafiery to & gidyent,|adpant exgipiento pr vehide withavhielythedherapauticiin a

hermetically seal ed contal,ner such.as _an anpoul e or..sachette indicating
the quantity SMRETEE Sodreriierit cetErapot eleots HaRy Shir e

adm ni stjgred §ifs, intlhtfih®thosé bf Feiid]idueh, AhmPaNeetableldd spithétitf 318diRsubphd | e
containing sterile pharmaceutical grade water or saline. Wiere the

conposi ti on i peanation,isoyheanotl, imyneraljodlc sdsame o rand theolikee Whtes isey prefermadt er f or

I njection or sal.ine c b . e .. . .
J Satrier Whei the pgarmaceutlcal composition is administered intravenously. Saline

solutions and aqueous dextrose and glycerol solutions can also be employed as liquid
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients

20 include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel,
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk,
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired,
can also contain minor amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions, suspensions, emulsion,

25 tablets, pills, capsules, powders, sustained-release formulations and the like. The
composition can be formulated as a suppository, with traditional binders and carriers
such as triglycerides. Oral formulation can include standard carriers such as

pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium

saccharine, cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical




provi ded so that the ingredients may be m xed prior to adm nistration. The
conpounds of the invention can be fornulated as neutral or salt fOLfE'UEQ
Pharmaceutically acceptable salts include those formed with free a & 004
groups such as those derived fron1hydroc$%oric, phosphoric, acetic,

oxalic, tartaric acids, etc., and those formed with free carboxyl groups
such as those derived fromsodi um potassium amonium calcium ferric
hydroxi des, isopropylanmne, triethylanine, 2-ethylamno ethanol, |

hi stidi ne, pr6&¥HFRETe dgseribedsintiRemingioms Phpmageuticehdoierrgs'oby ER¥. Mattimt i on

which wll be | \6: : . r n

det er m ned bySE{I-Ia“%bgl[laﬂro%ﬁlc?:n ?%@g?m e?ﬁh%ﬁ%uéﬁﬁlﬂyﬁéﬁ%@&ﬁﬁ (@ﬁﬁt qfﬁﬁl?/??qﬁ%ougg’says
may optional | prelfigalsipin pirefed orilopethetewith & Yuieibld ARdurd 0 ftfier 074336 providee
preci se dose to pe enployed in the fornulation will al so depend on the
route of adni Hedpraforguopes adminigtragionite thesibisclo fTherfernamlstienshogld witdhe der
and should be ﬂlénﬁ .- 94 deci ded according to the judgnent of the
practiti 3ner glrj?gggac ﬁ?bj tel?: "s circunstances. However, suitable dosage
ranges for i ntravenpaprefdiedtntiodihén®tha tempaRiaT i8 fbymafed in ZRofAfce with

m crogranms of active conpound per kil ogram body weight. Suitable dosage
ranges for i nfQuilngBEIcedns #§ sphaampentiogl cogpaetian pdapesblor irdragengyy/ kg 5 body

weight to 1 kg.ho i ght ., Effective,doses nmay be extrapolated from
oser r esponse et Kby belies DpIBHE BFbanTir BRI ERES: oyst e,
Supposi t or i esadifiih@tatiby afed@hidions Ardtéie idoRaiesiRbhs buffdrh WK Hecesdar R0 t O
10% by wei ght; oral fornulations preferably contain 10%to 95% acti ve

i ngredi dft . Teemposition manalad inslyse@sotibdizingigenharsleulocdainegbetic soch ks t
conprising ong,or. 10 nore.c ai.ners, filled with one or. nore of the
nored: ent's. of SRR SPRERILEHBERE Qi dh BiscEPrnGeBralin oY infilanfypme
Optional I'y asggsplidd Sithedsbhhrstelibr @REPIOBENESh 1BAHoBSeForm Xbt &fimiple,lBG dbPr M
prescri bed by a governnental agency reqgul ating the nanufacture, ‘use or
sal e of phar nlyophilizedpeawdar opwaten dice abngentyabadn 8 hemirtichllnsealedecontainiee such asa)

approval by the agency of nuf.acture, use.or_.sale for man .

26 i ot rat i offt AnBuIS B ety PeRetmiHe QUETIUE T BF AEBite PLPFEhercampgPitien o
each aspgct Ofs th BE allM¥Ritble@by3hifisida, it &dn KA%iEeRbed WRh @ NilisiofBHGEL S Nutatis
mut andi s. The prior art docuiments nentioned herein are incorporated

containing sterile pharmaceutical grade water or saline. Where the composition is

administered by injection, an ampoule of sterile water for injection or saline can be
provided so that the ingredients may be mixed prior to administration.
The compounds of the invention can be formulated as neutral or salt forms.

20 Pharmaceutically acceptable salts include those formed with free amino groups such as
those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and
those formed with free carboxyl groups such as those derived from sodium, potassium,
ammonium, calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino
ethanol, histidine, procaine, etc.

25 The amount of the compound of the invention which will be effective in the
treatment of breast cancer can be determined by standard clinical techniques. In
addition, in vitro assays may optionally be employed to help identify optimal dosage

ranges. The precise dose to be employed in the formulation will also depend on the

route of administration, and the seriousness of the disease or disorder, and should be




to the fullest extent permtted by |law. 20 EXAMPLE 1: | DENTI FI CATI ON OF
MEMBRANE PROTEI NS EXPRESSED | N BREAST CANCER CELL LINES Using the AUB 2004
foll owi ng Reference Protocol, proteins in breast cancer cell line 18
menbranes were separated by SDS-PACE and _gpal ysed. 25 MATERI ALS AND METHODS
]a - Crude fractionation of adherent breast carcinoma cell |ines The human
breast cell |ines, NDA-MB-468 (ATCC. HTB-132), T47D (ATCC. HTB- 133) and

BT20 (ATCC: HTB-19) were. cul turedq under. various tissue  culture conditions (
For BT20 cel | g?‘%‘ -ACERY I%JPF‘EREQE@@?‘&%W%WPHW%&EF'@JE‘“J? 8 AUG 2004

-95 Medium  1Q0% Faetabe G r 5 | al. a0 e Rac) 2nmv
A ut am ne, 1%)l/peni cl Fﬁ'iﬁb‘&e‘ze?’r%g? %lﬁ&@fa%%?%&:& @i%mﬁgo%gmgsﬁéﬁd’n?ﬁl

| i nes the cul gerreeallyrabdue2046680 midrdgtami 6Yadtivetcampoand par&ilogtan?bddyGheiglam ne,
1% penicillin_+ streptonmycin, The cells were cultured jn the above culture
medi a at 37C Phitablogdesege ragggs forpdrapasal admywistratignsang egperally abqut §iv4 medks

g (5 i BT gy D Lo el SO
anti - pr ot ei nagdeselrePopsBcity et drivas Gohiviié of aimakiaddl B2 gisferhs.vas  added to

a series of ten 15 cnR culture dishes containing 10e8 breast carcinoma

cel I's approx 10ngSeRPostienies;generaliy sontain astivgingredienhinche sarpech 8.5 to 050 n
the cold 10 h | [ -fer LB, 0 . .j,ou
(perforned ongfgg@{’ﬁﬁel Qﬁ%@ﬁ%“?ﬁé&g%%cgﬂﬁﬁwﬁg? gg‘tc'ea&ﬁ(%hr{&%@%dt'usi ng a

MBE Soni prep 150 wrhéirrehtidi alsdprotidee e pharahaeedtionl pdik 9ekiRempeibingdnadp! i t ude
of 5 mcrons. The sanples were then decanted into a 15 nl talcon tube and

centrifUfed amoroemipings fifedivithiong opmongof thp ingredienis of thg phanmacadicaht was
transferred in&o ol%t'oxsgg rg*glmc;l ar Fighra-rent rciigt%gagtbonctubgai éLgS t aki ng care
not to disturB THe per| [ Ol CRUSPR AR CLated A1 HCH (Y 1% P&H BHTwi th
honogeni zat i ofotiiélih e fofm Pré¥Ebed BY 4 govERBndnt Qg¥RY rEfRMIMpeRE hahufedrat 100
000 x g for 1 hour at 4C and then placed on ice, and the supernatant
(cytosol) renbseent salftod phamageuticaisrasbiniegical peadusts) which natistesflegisf)l y t hree
} :TRYAEED\.?MAt BHI ggp Coxlra(ii byli?h%sdgeggyg of MATUTRe n(g’e 1(ljselorr] sale ?ct]r hbl.l.lljlgnearchn'l?lgtrantil\gn-,r{bl)s ASE

15 directions for use, or both.

Preferred features of each aspect of the invention are as for each of the other
aspects mutatis mutandis. The prior art documents mentioned herein are incorporated

to the fullest extent permitted by law.

20 EXAMPLE 1: IDENTIFICATION OF MEMBRANE PROTEINS EXPRESSED IN
BREAST CANCER CELL LINES

Using the following Reference Protocol, proteins in breast cancer cell line

membranes were separated by SDS-PAGE and analysed.

25 MATERIALS AND METHODS
la — Crude fractionation of adherent breast carcinoma cell lines
The human breast cell lines, MDA-MB-468 (ATCC:HTB-132), T47D
(ATCC:HTB-133) and BT20 (ATCC:HTB-19) were cultured under various tissue
culture conditions ( For BT20 cell line: the culture medium was Modified Eagle’s




20 containing anti-proteinase. It was then ground up gently in a gl ass
honogeni ser (5-10 strokes), transferred to a clean uItra-centrifugj éx@ﬁ
and centrifuged at 100 000 x g for 1 hour at 4C. This last step wa 2004
repeat ed, washing with 0.5 MNad to strig of f the peripheral proteins.

The washed nenbrane protein yield from 10 ¥ breast carcinoma cells was
approx. 1-2 ng of protein. 25 I b - Extraction of washed nenbrane proteins
with the detergent Tx114 This extraction provides three potential
fractions: dewqug@mtlw/mmteﬂmaéf, serugy moptesyeatialamine aeid mixbirei 2mMralutamingr al

menbr ane prot e J cel l nbr ane S el criped.in 1 a
above and resgé’gaéenléﬁggf %W@@f&bﬁ@%ﬁ@%%@@%&ﬁ“ﬁ@mﬁ. 5%
Triton X114, Aieia8l3T3WIF]DN0% FOEE) cabfderund, 260M GIRRRAEAENISS pbdibiMi/$i Ng a

Dounce honogeni ser. The Triton X114 (Tx 114) nenbrane ni xture was vortexed
and i ncubat edsteaptomyan.f She gellspware cEgiredin thg abdvesultuteanadia av3 Kb 53H €0,

i Xt i fuged for 10,5 min at 13000 g at 4C th t ant
Car oful 19 oxt FaACE sty e Sty e (Re B seragmigP S prgiosP R ptatiosd SERHG T 14
super natant was e ¥abft@IBRSmbsnaforlbi¥fért 58 Mt BisHEL PS@RM 5888se, 1mM

centrifuged at 13000 g for 3 mn. The top aqueous |ayer was renoved and the
| ower det er gERT AppHd Jeh) vath antiepratsinase ( Sigmakfrofinase idibitad cockvriEPI N 4ovas, 4.

This 10 extractjqn was.repeat two.tines further. T agueous, phase
represents hyﬁ‘idc?aﬁ?ﬁsﬁnﬁéﬁ‘g‘?"a eCIBr?}’t“élf‘h shesgop H“%l@éﬁ%’;cﬂﬁ‘gg@a cells (
represents hygﬁﬁ@b@@fhﬁoﬁﬁfﬂ?&iﬁ%%&il@%ﬁ éEFh%eﬂ’BﬁttﬁéPIaY@%ﬁi&tc{oﬁPt ed fromthe
aqueous and detergent phases by chl oroform nethanol extraction as

descri bd@® i n horogemiization Bhifensindl thneferrhd thto p Birhl WjoulSenfemirdamdcg)r dthei ns from
10e8 cel I s was

was appr ox. Oref‘?lg‘gé gﬁ)’(f-ﬂm%;%gp%gte‘ﬁ E‘gl %?%M‘gﬁ?&%go r‘%g}){@qrglel g (r'-:gt ieinn
SEE1 s S 8900 AR s e 7 ki, 1y gl gono
menbr ane pel | éécahtedintha Manl fakionantiechdwsnthiuged at 1000g for 5 minutes at 4°C. The
resulting supernatant was transferred into 11 x 60 mm clear ultra-centrifugation tube -
15 taking care not to disturb the pellet (insoluble protein), and the tube topped up with
homogenization buffer to almost full. The tube was then centrifuged at 100 000 x g for
1 hour at 4°C and then placed on ice, and the supernatant (cytosol) removed.
The pellet (membrane fraction) was washed gently three times with ice cold
PBS, and resuspended in wash buffer (50 mM TrisHCI, imM EDTA pH 7.4)
20 containing anti-proteinase. It was then ground up gently in a glass homogeniser (5-10
strokes), transferred to a clean ultra-centrifuge tube and centrifuged at 100 000 x g for
1 hour at 4°C. This last step was then repeated, washing with 0.5 M NaCl to strip off
the peripheral proteins. The washed membrane protein yield from 10e8 breast
carcinoma cells was approx. 1-2 mg of protein.
25
1b — Extraction of washed membrane proteins with the detergent Tx114

This extraction provides three potential fractions: detergent insoluble,

peripheral membrane protein and integral membrane protein

Crude cell membranes were prepared as described in 1a above and resuspended




detergent-containing buffer as follows Ice cold Digitonin buffer (0.01%in
50MM Tris HO pH 7.4 ) was added to the nenbrane fraction, the resu aiha04
sol uti on honogeni sed for 10 strokes and placed on ice for 30 mnutes to
allow protein to solubilise. 25 The sarrplg was then centrifuged at 13000 x
g for 5 mnutes at 4Cto pellet any inso (hbl e protein, and the supernatant
extracted using the chloroformnmethanol extraction as described in 1d

bel ow. The y| eI d of d| itonin extracted rote| n from 10e8 carcinonma cells

Was appr ox. br}sliEI_&uész on Xd 14, prateingse indibiters, pHot-€ivia f r om
aqueous or deh%gg&gsaﬁghugbg%%@hg\g}g %\gnsgformwlet hanol 400l of nethanol,

| 00l of chlor re added to a 100-2001 of a

det ergent sol uti onThé PrtdnX BN Tixe 14)Trhanbﬁﬁyhﬁxtnga WhskdHeRedVasd MelibAedsh S
and shaken for 60 seconds and then centrifuged at 13000 x g for 10 m nutes

at 20C. Two | Wpdes30umine Fydlowving s, the Tl 14 meembrang m@ctuq@mseienmﬁmdrfer 10
i nterface between a The top | r was refull ved,
3001 of ret haPdy 2t a@@@g gf\ﬁg (Jfﬁ%‘?ﬁ\eﬁﬂgeqlﬁ%p 3'3/1 Wég:‘ ‘#‘t gati on

for 5 m nut es;@bbRROGirAlelkC to pellet the pr otel n. The met hanol was

renoved and the pellet allowed to dry in air for 5 to 10 10 m nutes.
Following this theTb@ﬂ"ka swpermataabwadp whinsalto 30°C fori IsmiuinfaswatesBa/afid then HCL

pH7. 4, 10% d ycer. % 0250 onmophenol. Bl ue, 2% et hanol ) .
Pe 1 b gol t OHDEELS LOBEdDLS ity ReRB RN e Ry ed araBl P88d | n
1D sampl & buf frgercphald iebusperldi@ i RLETAYHCT 0.938 BDAUCHA 70 Xfhige was t hen
heated to 95C for 3 mn. % acryl am de gradi ent gel was cast with a

st acki ndOgel a(tmcaommkamgedmbmsﬁmmng to the procedure described in

Ausubel F.M et al eds 89, Current tocols in Ml ecula i ol ogy
Vol . Il, Green puthgmq?gu%é?@e represents Pw&rop ﬁ@ej%bfﬁnezmowrrseay éﬁfsgﬁgrgerv nc.

N oK, SRR g DRI A [ereronce [0 (S enti ety
The protem was extracted from the aqueous and detergent phases by
chloroform-methanol extraction as described in 1d below. The yield of hydrophilic
15 membrane proteins from 10e8 cells was approx. 0.5mg and the yield of hydrophobic
membrane protein was approx. 0.1-0.2 mg. Finally, the membrane protein was

solubilised in approx. 30 microlitres of 1D lysis buffer (1-2 ug/ul).

lc — Extraction of washed membrane proteins with the detergent digitonin
20 The washed membrane pellet from 1a was extracted using a
detergent-containing buffer as follows,

Ice cold Digitonin buffer (0.01% in 50mM Tris HC1 pH 7.4 ) was added to the
membrane fraction, the resulting solution homogenised for 10 strokes and placed on
ice for 30 minutes to allow protein to solubilise.

25 The sample was then centrifuged at 13000 x g for 5 minutes at 4°C to pellet
any insoluble protein, and the supematant extracted using the chloroform-methanol

extraction as described in 1d below. The yield of digitonin extracted protein from

10e8 carcinoma cells was approx. 30-50 micrograms.




nol ecul ar wei ght standards (66, 45 ,31, 21,14 kDa) were added to the
stacking gel wells using a 10 microlitre pipette tip and the sanpl esgpyg 2004
at 40mA for 5 hours. 25 The plates were then prised open, the gel placed in
a tray of fixer (10% acetic acid, 40% et_&;x_nol, 50% wat er) and shaken
overnight. Following this, the gel was prfinmed by 30 m nutes shaking in a
primer solution (7.5% acetic acid (75ms), 0.05% SDS (5ms of 10%). The
gel was then incubated with a fluorescent dye (7.5% acetic acid, 0.06% OGS
i n-house dye (GOGTefFemO/IRalEiom gquepys g detgsgentsalgipn sai&cul ar 1 8 AUG
2004 -98 Prob e, Oegon) is a suitable dye for this purpose.
A preferred ??{%J)eg'ggﬁigy ye is disclosed in U S. Application No.

09/ 412,168, filed 000D alethiandl, 106,93 chitbbohn, fdiJ00QT PO ALEH R8I toRY
reference inits entirety. A conputer-readabl e output was produced by

i magi ng t he flQb2edd@itd detergentsehition figal b and Ir. The Agsulting iBixaremasvote@etor d

€] ' ford Thi I d t.h
dedaribed i n 9 98Ranns0 saspnn and Bepacnyfuenl &) BB m I minvies el E
entitled "Devel opngqf, lﬁ’jerﬁwbi‘e?ﬁérgfeﬁy‘gm% rEqHAY t&t%ﬁmci‘ﬁ tﬁfﬁﬁlé} ce bEWRERY | NT

Internal Reflection Optics and Phase-sensitive ection (Total Internal

Refl ecti on, Ethedwndpfecs:. €Biespp laybinweecsefuily edmdoded n300pd ofme®afdl)addstbindthe
58/ 12-B of 10 Dissertation Abstracts International étnﬁa%e 6686, the contents
of each of whiubp inyegted, fallowedbyeairifigatianfopy niautes ahlAO00g Ad Catowstlet the

enbodi nent of .S 4 r t_1nhcud fol | owing,jnorovenents: .Fhe gel

IS transporte ogéﬁls'ot[ﬁg}%&'tc#‘é% @c‘g?\snrg#ﬁo‘g%d %“%P%E%‘ %W"W?"e%’g@‘é & 5ﬁl?%frslgt\9el-55yst em

This is jprefemimbése to laying the glass plate on the belt-driven system

that is defined in the Basiji thesis as it Frovi des a reproduci bl e neans of
1

15 accuratel y tranEpldewingghis the pglet wassesalukilisedald? higisdpdier 663myelrisdiiCL s

the gl ass pl 2 i SRR ATb e TPor O TeBrHE e 1He SRRt aioln e
above precision transport systemand the fact that the gel is bound to the

glass plate, the absolute position of the gel can be predicted and
recorded. Thi éeedd\gedtechimalogaccurate 20 co-ordi nates of each feature on the

I R C RN WAt T e R T
preserve the B3ishinPRAuRE T HioYein mixture was then heated to 95°C for 3 min.

A 9-16% acrylamide gradient gel was cast with a stacking gel and a stacking
comb according to the procedure described in Ausubel F.M. et al., eds., 1989, Current
Protocols in Molecular Biology, Vol. II, Green Publishing Associates, Inc., and John

20 Wiley & Sons, Inc., New York, section 10.2, incorporated herein by reference in its
entirety.

30-50 micrograms of the protein mixtures obtained from detergent and the
molecular weight standards (66, 45,31, 21,14 kDa) were added to the stacking gel
wells using a 10 microlitre pipette tip and the samples run at 40mA for $ hours.

25 The plates were then prised open, the gel placed in a tray of fixer (10% acetic
acid, 40% ethanol, 50% water) and shaken ovemnight. Following this, the gel was

primed by 30 minutes shaking in a primer solution (7.5% acetic acid (75mls), 0.05%
SDS (5mls of 10%)). The gel was then incubated with a fluorescent dye (7.5% acetic
acid, 0.06% OGS in-house dye (600ul) with shaking for 3 hrs. Sypro Red (Molecular




The carrier that holds the gel in place has integral fluorescent markers
(Designated M, M2, MB) that are used to correct the inmage geonetry Baﬂlﬁjﬁ ?ﬂhf
a 25 quality control feature to confirmthat the scanni ng has been
performed correctly. The opti cal corrponen%% of the system have been

i nverted. The laser, mrror, wavegui de and other optical conponents are
now above the gl ass plate being scanned. The enbodi nent of the Basiji
thesis has these underneath. The glass plate is therefore nounted onto the
scanner gel sPebesidig, Eugene{Aregemds apritablg dysdfonthispaipess. thpsigtedt he 1 8 AUG

avay 1 rom t hotyssentitfs ORgRFd W05, ARVIGRRRNG, 6408, 1B 1608k ARl r s

than into the19g, iwkSch ik incogited Bereliebydefeenct Meis &&ﬁ_fr@?z.r enoved fromthe
stain, rinsed with water and allowed to air dry briefly and i maged on the

Apoll o 3. After i mAglomputarireadgblepuipt avas prasiuedlly imaging the fluptesermtlly atpined
tai ni | ]..,vol t ai nj ti h d at .4C.
Aoparent St cEaF St Ao Y asht IDREFE Phtforg et dbrE EROTTRE Sitnderite o
known ol ecul ggveldped ionHelsBirhef SedcAbLITE W 0D 6/ I8 AR iethe PED | thesifigcovery

and anal ysis of selected proteins Proteins were robotically excised from
the gel s by tRevidriodiasyi, dniided ‘HRavelopmonHf a Pighethtoulbput &l@Bdscgnet, Sc@andri ons

5.4 d 5.6, .7, b. ' t h [ b f. ., [ | | bl
Do 100 oot obimbladiintea N Rt O sa BpRte-sshSite Bt Trasst 188l oy
the cutter begpfistidh, ERBrdHRréls)t fita8) ofAReHinEion @1999), Vlilahe 58/4918 imt 15

diameter fromthe left edge of ghe | ane.” t he cut%er then noves 2mmto the
right, dfd ODissentatowAbsirdcts Iintsrmatiénal tfage 6686 the chntents of eatleof whishateed. The

cutter then npves bac to.a positi irectly underpeath the fi.rst I
Ut Cbut " of 1 SEomyrRSOHF B higrace. T R RerthVRIt AL B vAuEe BgReRecu:
are repeat ed. gliawing %gﬂ{@(ﬁ;ﬁ%h@g’gﬁé)éelfi{@m dd K ?,ﬁtfhe Rhndd?n 3Greciszbh NOTE:

If the lane is observe roaden” si gni f1 cant en a correction can be
made al so si dadigerew. driviersgsterndThik is pefermblego layire the glass platechr the bély-driven

onder ol & B 84 naf by s e B S et RS, T
pr ot ei ng scont glciefeWirhfipdridkend b1 fbARERRESn Y65 s,

The gel is secured into the scanner against three alignment stops that rigidly
hold the glass plate in a known position. By doing this in conjunction with the above
precision transport system and the fact that the gel is bound to the glass plate, the
absolute position of the gel can be predicted and recorded. This ensures that accurate

20 co-ordinates of each feature on the gel can be communicated to the cutting robot for
excision. This cutting robot has an identical mounting arrangement for the glass plate
to preserve the positional accuracy.

The carrier that holds the gel in place has integral fluorescent markers
(Designated M1, M2, M3) that are used to correct the image geometry and are a

25 quality control feature to confirm that the scanning has been performed correctly.

The optical components of the system have been inverted. The laser, mirror,

waveguide and other optical components are now above the glass plate being scanned.

The embodiment of the Basiji thesis has these underneath. The glass plate is therefore

mounted onto the scanner gel side down, so that the optical path remains through the




processed to generate tryptic peptides; partial am no acid sequences of
these peptides 25 were determ ned by nass spectroscopy as described in
W98/ 53323 and Application No. 09/094,996, filed June 15, 1998. Pr dteAlsii04
were processed to generate tryptic diges[%ﬂeptides. Tryptic peptides were
anal yzed by nmass spectronetry using a PerSeptive Bi osystens Voyager- DETM
STR Matri x- Assi sted Laser Desorption lonization Tinme-of-Flight (MALD - TOF)
mass | B A U G 2004 -10Q spectronmeter, and selected tryptic peptides were

anal yzed by t BHSuNivaBE dowgds, apmarticlesaserkshat mavbreak avay Bamdhe glassplalsol e
Ti me- of - Fl i ghty; 1 kAR rincham U. K.)
equi pped wt h%vzlil( %lnc(ﬂ%% (t)Hv%‘Ial%%e 0{5@?&% ros%ﬁ%}{e - g%(rﬁg?%zeo?ﬁlccéi For parti al

am no aci d sequencimsganatidg itegels, thegatdrorenaived fideMAs stain, Hntedwith @ehtdrafidlem
mass spectra of tryptic, peptides were searched using the _SEQUEST search
progr am ( Eng 61110"&?"%,0 airglyy brigfly apd imaged onghecArpllocy.r S Her spagme, Is wergr si on
v.C 1. I tegl.a o | ] | Y-\

speci T ity oretedilpolRBHAs ba b Bl oMM R g SofBR Bl Then,
pepti des ret ustord af 4N t he dat abase, and a mass increnent for all Cys

resi dues to account for 10 carbam donet hyl ati on. The dat abase searched was
dat abase const r uct AgpgEntinelesylar weightsiwese calculpfed hy interpalatien frominseibhse hel d

atcossi bl e at TTERIEATEF WP hERUATAE Hones e BB ot 11 cat on of

proteins through spectral -spectral correlation using the SEQUEST
program masses detected in MALDI - TOF nmass spectra were assigned to tryptic
di gest 19 peplf-dBecaxemmind anabsisrabselecied prgéaind fi ed. | n cases where no am no

aci d sequences could, .be identified thr h searchi ng Wi th uninter.npr d
VEI NS spect ra of i PR varegebttcali oot ARoET Qe eds Heliraih & Shaem
mass spectra phteht o, H0H4, THIS S¥RIoRs 514Hnd 50, St 2. S @ibieabdrited Hereliby et hods
known in the art. (In the case of interpretation of | ow energy

f r agnent at i onreferseced.peistapplieablotopil-dlectrenhoresisewith anaslification4¢ the robgtir, Rapi d
20 Commun. Mass, Spe om ..6: 658-.662 SULT These initial riments
Cdenti 11 od 14 RIETRC RS (heicaepeRih ehhe 5 o hESEapdi Seel R o o1
no protgisn or dhireted FortheleMed gVt thefand SRS IRE fiich Pgses 2mm to the right, and

0.7mm down and cuts a further disc. This is then repeated. The cutter then moves back

to a position directly underneath the first gel cut, but offset by 2.2mm downwards, and
the pattern of three diagonal cuts are repeated. This is continued for the whole length
of the gel.

20 NOTE: If the lane is observed to broaden significantly then a correction can be
made also sideways i.e instead of returning to a position directly underneath a previous
gel cut, the cut can be offset slightly to the left (on the left of the lane) and/or the right
(on the right of the lane). The proteins contained within the gel fragments were
processed to generate tryptic peptides; partial amino acid sequences of these peptides

25 were determined by mass spectroscopy as described in W098/53323 and Application
No. 09/094,996, filed June 15, 1998.

Proteins were processed to generate tryptic digest peptides. Tryptic peptides

were analyzed by mass spectrometry using a PerSeptive Biosystems Voyager- DETM
STR Matrix-Assisted Laser Desorption Ionization Time-of-Flight (MALDI-TOF) mass




25 (Table 1) and 37 BCMPs whi ch mat ched known proteins not previously been
described in breast cell nenbranes (Table 2), together with 4 other Wﬁzum
(Tabl e 3). EXAMPLE 2: Mappi ng genes in genom ¢ DNA sequences via nass
spectrometry derived tandem spectra of t sin digested protein fragnents.
1 8 AUG 2004 -101 Mass Spectronetry For BCWP81, tryptic digests of proteins
excised fromthe 1 D gel were analysed by MALDI - TOF- M5 (Voyager STR,
Appl i ed Bi osystens, Fram ngham MA) using a 337 nmwavel ength |aser for
desor pti on anéPechemetsy.|aad selgeiediapiicopeptides yereanalyzesl hyctandanethagass ([ MrH] =
1557. 81) was r I L. ndam t lng a
QTGP VB cqur prsaiFt QASASEhiiags Mtk BRF OB HRRe TRESL FRER! (R s
Manchester). Edcaomerr WidbmakahitEhchaht) @) K9 f%h@?ed\@ﬁtﬁ adpsafléwtvand
concentrated using Cl18 Zip Tips (MIlipore, Bedford, MM\). Sanples for
tandem M5 wetlectisprayiZespray paigcs Frampertiabaminstasid fequermeingdndgdentifjestion efam

The 10 Ngth . ting C 18 SPE mpterial.. . The tand t
L gL e BRARS) G A8S AR st T oFRUAL Byl ABRR B T
Spect ronet ry SBRAUEST scartfpdvera@l(Ehs bOd)., 1994)7eAm. 8o8 MadsBpebitom MY 10289),

Enzynol 1990; 193: 455- 722: to determne partial positional amno acid
sequence al onygergiony.G.heCritesie dor databasaidentificatiommcludgddthecleayagerspeaficihe 15

peptide fragngnts (.Jable 4). .Table 4.  Am.na Acid Sequence |I.nfornation
ber i ved 1rom TR I ALEEhashRBEe Y b M 9aT o RepbamR R e T
Precursor | ondsthiaséomd a3845d Seemdt ey 41l OA rebrdh & tB1aBedunf RS Massb _
1557. 81|\/Em_q3?24fl. 20.00 The "core sequence' is a partial amno acid

sequencdOof acgbpniddmetiylatiooalleaddtatane sdacche@ Oak datebase epastivotedaif ptdten
fragment nmass spectrum of the tide. b The er m, nal ss..0of th epti de
e e beECH RSk ey Bibe peia Wt Nrfeth Lyt R B tech ol o

the peptide. mformation (NCBI) which is accessible at http://www.ncbi.nlm.nih.gov/. Following

identification of proteins through spectral-spectral correlation using the SEQUEST

program, masses detected in MALDI-TOF mass spectra were assigned to tryptic digest
15 peptides within the proteins identified. In cases where no amino acid sequences could

be identified through searching with uninterpreted MS/MS spectra of tryptic digest

peptides using the SEQUEST program, tandem mass spectra of the peptides were

interpreted manually, using methods known in the art. (In the case of interpretation of

low-energy fragmentation mass spectra of peptide ions see Gaskell et al., 1992, Rapid
20 Commun, Mass Spectrom. 6:658-662)

RESULTS
These initial experiments identified 14 BCMPs that matched conceptual
translations of cDNAs for which no protein or biological function has been described
25 (Table 1) and 37 BCMPs which matched known proteins not previously been
described in breast cell membranes (Table 2), together with 4 other BCMPs (Table 3).

EXAMPLE 2: Mapping genes in genomic DNA sequences via mass spectrometry

derived tandem spectra of trypsin digested protein fragments.




"The C-terminal nass is the nass between the end of the core sequence and
the G termnus of the peptide. 25 The sequence read fromthe tandem

spect rum (MEQQQQALQQOR) was found to be present in a translation of hgwah 2004
genomi ¢ DNA from accession no. AL021707 1.8 AUG 2004 -102 (avail able at
http://ww. nebi . nl mni h.gov/entrez/) starting at nucleotide position 55443
(BLAST, Altschul, Stephen F., G sh, Warren, MIler, Wbb, Mers, Eugene
W, and Li prman Davi d J. (1990) Basi c | ocal allgnnent search tool. J. Mol.
Biol. 215 4Mesudeclremispéd BLAST is described in Altschul, Stephen F.

e, ThomRS Ly F Sl SN Gng 0 o Ay e

new gener at i oby MAPDBTOFMSA¥ozhs STRE ApplicdBRgyadHs, Frifinghem i) uisings.
25(17); 3389-3402 ). Further exam nation of seguences surround| ng this

posi tion idend3t negﬂwng@émﬁa@gsqrﬁa@n ghthp ge qcaﬁsmeee pralygt cA an

addltlon al I erted into
a concept ual Ngérir%lodr'glgﬁ% ﬁgg'%ﬂﬁ?é%%é%ﬁ%ﬁé@ﬁﬁ%&@ ?mvﬂ%{’}’\éh mat ches
the potenti al specitpmietty hisiag A€YTOF-MS equippedasith 4 aarwspilagdord sourde, (Midbiass

sequence (Fi gure 1). Thus, two sectors of this stretch of genomic DNA are

defined in tePksligs Mﬂéalaﬂsw@f MAIDI m@sséh@meweﬁwéalwﬂ@nd t he

of the 15 genBiiENS SrngI PR RS MipHsrBRPR. FRAY hantle iy LflR 2"

or that thereMSSwa:repuhﬁedcanghnhﬁcbscwghml(ncpmﬁgyexmstaﬂmw%sntIal intron
must begin after the Rresidue at the Ctermnus of the tandem spectrum

The gendfi ¢ DNethedandshinsomeratimg S8y ymaterizkbs ei t her SI de of the
sequences mat chi ng t.andem spect rum wer e use s search gai nst
20 Expr ess6q. SequomieensaSHLARE s HIMSES Raisi Blertiri K5 SealRh i o
AA316462 npépiia%bﬁirm&%fmas metromee @b hizh eh&'g? cgm@fbﬂhﬁdlﬁ:%@llence and
assists identification of the intron and exon boundaries. This alignment

identifies 4 émmtbuxmﬂ@degmzym@daéﬂdaé 4&5€9ht§tde©¢nmmﬁlﬁamalmwlthudl ity to
determ ne the protei ueneof t e entire t he

enough 1o pr eERURI RS RIeG ARG B atsres SO B il B CHsnEti BF 8 ar 1 y
in the aBsencgegifde#AUMRRARTANOUYS Sequences. A final mass spectrum can

Table 4. Amino Acid Sequence Information Derived from Tandem Mass Spectrometry

Analysis of BCMP 81

Peptide Precursor Ion m/z Core Sequence’ N-terminal C-terminal mass®
mass®

1557.81 MEQQQQLQQR 2412 0.00

*The “core sequence’ is a partial amino acid sequence of a peptide eludicated from the
20 interpretation of the fragment mass spectrum of the peptide.
®The N-terminal mass of the peptide is the mass between the start of the core sequence
and the N-terminus of the peptide.
“The C-terminal mass is the mass between the end of the core sequence and the C-
terminus of the peptide.
25 The sequence read from the tandem spectrum (MEQQQQLQQR) was found to

be present in a translation of human genomic DNA from accession no. AL(21707




be matched to a translation of the genom c sequence

( GDAEKPEEELEEDDDEELDETLSER) once a conceptual splice is made from vaﬁ_’ﬁﬂﬁ 2004
(DDEe(ag) / gt) to 54805 (e(ag) / LDET) in AL021707, the approxinate
positions of these splice sites having bef determ ned fromthe ESTs. 1 8
AUG 2004 -103 There is a CpGisland start % at position 54283 in AL021707.
CpG islands in human genom ¢ DNA sequences often indicate regions where
genes may begin MR, CpG islands in chromatin

( e.qg. ) ! !
or gani zat i on @ﬂ’l’él(l@%?lét : gy ealEZ/ THRIFE al podeqtide position

125(2): 217- 22 rQAG N0 L ATE: | & APPAL eNtf nygl eoti de 54461
of AL021707 %%@3@%@%”% ﬁ%@%& ﬁgt;;ﬁi'béﬁllsﬁ’ege .%“%feM‘sl{eg%%%ﬁy?rg 2
this gene is Wefaniediphinnf Daview 1990)NBadie adblgdighm2ABsearth thyl. J.doS Bafll 213,
through the 3" EST sequences from AA316462. This conbi nati on of spectra,

genom ¢ DNA 4@4fEhleprehBLAST is dawaihedin 4ltwhyl Stapber FaMasiden Bromas L.,

sequence cgi ve L auy e . The, coLrespondi ng,. ue IS _given
bel ow (Fisg_ur eg(‘f%ﬂe]?’\kqséle_(ag@i%t i 'o%égrﬁﬂiggh 'fl_h%hasn _e@??“&_’ g’ggﬂexg’g’g’, aqrhﬁlﬁpglﬁ.g,, and
exons Wit hi n Dagidge(99Ty: Gap PASBeRd BSVBDAST: a bW geRerdtionfof ptbieid engt h
clone was identified Total grep_ar ation 15 Total RNA was prepared from
ca. 108 cel | sddtaknse searchprograpts. Nutleicl AgidsRem25(VORAE89-38020, PC3, PC3M

T47D, and Cal51 using Trizol (.Lifge Technol ogi es. d r.esuspende ca. 1
o g 1. “CONA o oni nbUet FrEineon o seASEar HE- B e TS poRERBRERIE PR 1 i e
by PCR using gigutics thaBeatbSitarfslatcd o GhAGPEH £RESIHONRATS! tass spatnBGHR 81 R
(S gagacagct caaacagcaataac3'), 30ng mammary gl and cDNA (d ontech), and PCR

reagent 0( Q atpess spertyum was gonteeted yusb iarsgnesphunhamatosacid siquencel es of 95C for

15s, 55C f | Lhgl.e 500b - Qduct bt ai. ned, .caql i fied
from ot her it WEITEMIEREY iy s vk itmed i Bt ven b iaisnn a1
F and BOWP 810 BirafsEHidm (DN Alsdoi@I e 0PhiciGbo SEAYEBFIRGHncRteof Ul

| engt h cDNA fragnment that encodes as been cl one roma
genomic DNA are defined in terms of reading frames e.g. the sequence derived from

the tandem mass spectrum is followed closely by a stop codon in the translation of the

15 genomic DNA, indicating either that this is the end of the gene or that there is an
intron at this position. However, any potential intron must begin after the R residue at
the C terminus of the tandem spectrum.

The genomic DNA sequence corresponding to 2kbs either side of the
sequences matching the tandem spectrum were used in a blast search against

20 Expressed Sequences Tags (ESTs) (http://www.ncbi.nlm.nih.gov}. EST AA316462
matches at >99% against regions of this genomic sequence and assists identification of
the intron and exon boundaries. This alignment identifies 4 exons but the EST
sequences are not of sufficient quality to determine the protein sequence of the entire
gene, nor are they good enough to precisely position the intron / exon boundaries,

25 particularly in the absence of any homologous sequences. A final mass spectrum can
be matched to a translation of the genomic sequence
(GDAEKPEEELEEDDDEELDETLSER) once a conceptual splice is made from
54575 (DDEe(ag) / gt} to 54805 (e(ag) / LDET) in AL021707, the approximate

positions of these splice sites having been determined from the ESTs.




manmary gl and cDNA |ibrary and sequenced to confirmidentity and readi ng
frame. The nol ecul ar weight of the protein as cut fromthe |ID gel Agg@ﬁ 2004
between 14 and 1 8 AUG 2004 -104 | 9kDa, determined froma protein

| adder, the predicted nass of the concept ly translated full |ength
protein is 15.3kDa. Although a CpGislantd™i's readily identified and noted
in the GenBank annotation in the region of the peptide / genom c DNA
match, no protein s predicted 5 fromthese DNA sequences. The peptide

data have enabl ed AD§riis 2 §pSidplapd startingfat position: 34283 An ALY 1 A PChistandsin
I d, j . i nRNA
brotil e of ot SebFHOTNA Stfd ofeR Indiche AERGs Whtle o ROCRRT Betih BT,

10 cel |l IinesKiad TKi Reo RIR,RCHG Vkénds siechrbMatin aitiahizationy sldygete agpriessidiCyP 81
expression in_ normal human tissue nMRNAs 3)(31 ontech) and breast cancer cell

lines. c DSIAS hﬁmcéem TefypbE999diebs lr2éﬁﬁ)a21@g°-2f fAn epesl reqlrziing framegs apparsnt fomd T
[ t i pt it. (Li { ' 3 ti .
Contal n Bg 1 BRRRRRHSTRE M 0270z bekinhing it RIS GIROGRE) 158 AobisBins |

and anti senseexdn 4 gfthisdiend a0UHAGd BF EARViINg NeireRlis: fittle sét PBth@ERERa SEqUENCE
detection reagents (PE Bi osystens, UK) were assayed on an AB17700 sequence

det ecti on systheenghphe B BST seauepcesifiom ATy 646R Thisapimbinationgdspecta, ganomic at
50C for 2 mn cycle at for 10 m. fol l owed by .40 cycles of, 95C for
T5s, 85C 1 or PN fedlisdiet and BT e uebReshelan i sl SR prYeit SRt B pelpE
time 20 as thgigieRaAIR dofresRRBMEIINAKEqienbOisQ e Yefow gngm_%hq. TR posURAE
anal ysed using the Sequence Detector programvl. 6.3 (PE Bi osystens).

St andar dOcur vekthe spestrasgquenies, mitrons,ang lexens withpy theugepemic Hagrmerd resgeercis and
anplificati OnF%ﬁ%ﬂf nunber were generated wusing the anplified PCR product
as a tenpl ate;! ‘were used to calculate BCWP 81 nRNA copy nunber in each
sanpl e. 25 Analpfiéng® clbhewaf¥enfifigsue di stribution by quantitative RT-PCR

(Heid, C A, Stevens, J., Livak, KJ. & Wllians, P.M Real tine
guantitative PCR Genone Res. 6, 986-994 (1996)) verifies the source of

the protein (9[DA— 68) and its potential as a breast cancer antigen with
bot h BT20 and f PREI" | i nes show ng
15 Total RNA was prepared from ca. 10° cells from cultures of cell lines MB-

MDAA468, BT20, PC3, PC3M, T47D, and Cal51 using Trizol (Life Technologies) and
resuspended at ca. 1pg pl.

cDNA cloning

20 The predicted coding region of BCMP 81 was amplified by PCR using primers
BCMP 81 F (5°cctacagtcatggetgeecge3’), and BCMP 81 R
(5’gagacagctcaaacagcaataac3’), 30ng mammary gland cDNA (Clontech), and PCR
reagents (Qiagen, UK) using the cycling parameters : 40 cycles of 95°C for 15s, 55°C
for 1 min. A single 500bp product was obtained, column purified from other PCR

25 reagents (Qiagen, UK) and sequenced with primers BCMP 81 F and BCMP 81 R
(ABI377, Oxford University Contract Sequencing)

The full length cDNA fragment that encodes BCMP 81 has been cloned from a

mammary gland ¢cDNA library and sequenced to confirm identity and reading frame.

The molecular weight of the protein as cut from the 1D gel was between 14 and




significantly increased expression over normal mammary gland (figure 3).
The paucity 1 8 AUG 2004 -105 of public database EST versions of this
protein is reflected in the generally | ow nRNA copies (generally <idhmﬁbmm
ng of cDNA) seen in these sanples. EXAMPLE,3: CLONING OF THE NOVEL PROTEIN
BCWP 11. 5 Mass Spectronetry Proteins excised fromthe 1 D gel were
digested with trypsin and anal ysed by MALDI - TOF-MS (Voyager STR, Applied

Bi osystens) usjn %5337, nm wavel ength | aser for desorption and the
reflectron rmél%ﬂg% tespiped fromrg prosein Mase Rdders thepagdiated maggofithe congepipally

1245.65 and 941 4.7l4 Wlﬁn%ﬂﬁ:h&%hiﬂ@ﬁﬁ%.e” sed by tandem nass spectronetry

using a QrOF- equi ppe a nanospray ion source, (Mcromass UK Ltd.).

Prior to MALDI analAythotgh H€pSasimhei regiily idesidled and aned ¢oheeiinBanked usi ng
C 8 Zip Ti pSTMDéM |'1ipore). Sanples for tandem M5 were purified using a
nano LC syst aifotationpa éha region of hedqreptidat sangmag BNSpmatehy 8o protein ispregigted andem

spectra re I ' . nGi f ept.i des..b
Tandem Miss Sha AR A Wiientes ThE B Sug RO RS RE BLIRERHEET Y o1,
Met hods Enzynplotci@3Rc 430N A Heat 7O iraristitedic bued 1he endanictstrabtuRost the gél thatam no
acid sequence along with the masses remaining to the Nand Ctermni of the
peptide fragneifede(itabl e 5). 20 Three spectra from protein BCVWP 11 (one

t andem spectrum Table 5, and one MALDI-nass spectrum Fig 4a), were found
to match a translation of an EST froma hunman lung carcinoma |library

(accessi on NURRAA HofiRBFBUMFOSS inMor@aPhurbefissiieastl Pbast drdippokislichnédr 166
am no acids (Fig. 4a). A Blast search of a human EST dat abase

(http: / /Mww. nedd{ limgsm ni h. gov/ bl ast) with entry Al 458391 identified several
25 overl appi ng EST r ovi,di additional 5. and 3' UT ces. A second
popt ! de. ¢ andem spREVT RTmSbus4TtD Supue By denyrs PERRL S ESErfiatiEy T
these EST segs@id B6man tibsie AG (€BnERRPAhd I Bast OH4REr dcM iRk I TRVAGWeteam Ne

or arginine depending which EST was being translated. The tandem spectrum
shows cl ear | ysymithesized éroar biSpg € total RNA esingtaniotigo HE prismdrané thegSupesscript Hl he

gl utam ne bei Rt k(:i‘tI &?i%rtec%ng%%luegf i{ieggio%g I;ng!itai%gng 10ng cDNA, 10pmoles of sense

15 (5’gagctagatgagaccctgte3’) and antisense (5°gatcataaaggaagtcccaa3’) primers and
SYBR green sequence detection reagents (PE Biosystems, UK) were assayed on an
ABI7700 sequence detection system (PE Biosystems, UK). The PCR conditions were
1 cycle at 50°C for 2 min, 1 cycle at 95°C for 10 min, followed by 40 cycles of 95°C
for 15s, 55°C for 1 min. The accumulation of PCR product was measured in real time

20 as the increase in reporter dye fluorescence, and the data were analysed using the
Sequence Detector program v1.6.3 (PE Biosystems). Standard curves relating initial
template copy number to fluorescence and amplification cycle number were generated
using the amplified PCR product as a template, and were used to calculate BCMP 81
mRNA copy number in each sample.

25 Analysis of the mRNA tissue distribution by quantitative RT-PCR (Heid, C.A,,
Stevens, J., Livak, K.J. & Williams, P.M. Real time quantitative PCR. Genome Res.
6, 986-994 (1996)) verifies the source of the protein (MDA-MB468) and its potential
as a breast cancer antigen with both BT20 and MDA-MB468 cell lines showing

significantly increased expression over normal mammary gland (figure 3). The paucity




1 8 AUG 7004 -106 pol ynorphism Table 5. Am no Acid Sequence I nformation
Derived from Tandem Mass Spectronmetry Analysis of BCMP 11 Peptide 18§ AUG 2004
Precursor lon m zCore Sequence' NNtermnal C-termnal nmass nassh

1245. 65SPDGQYVPR227. 140. 00 941. 47LYTYEPRO (9 0.00 5 "The "core sequence' is
a partial amno acid sequence of a peptidé €l udi cated fromthe

I nterpretation of the fragnent mass spectrum of the peptide. bThe

N-term nal nass of the peptide is the mass between the start of the core

sequence andof pbligdetabaserliST wersioneobibpstirgiein is Teflecedtin the genkralipidew mRNAe
mass between the end of..t ore s e and the C 10 term nus of the
beptide. A fufiPiEseRstally %ﬁ%ﬂcmggﬁ%ﬂﬁ%aewt SENBIEST- 47D cDNA (FI G 4A).
Preparation of total RNA and cDNA synthesis 15 Total RNA was prepared from
cultured cells and tissue sanples using Trizol reagent (Life

Technol ogi es) EXAMBLH 30§ LONINGORFAHE NOVEL PROTHINIBOGMP Hos, and
resuspen§ed in RNAse-free water at a concentration of 1g/l. 1 to 5g total
RNA were used as a tenplate for cDNA synthesis using an oligo dT primer
and the Supepsgs Spcriomelrgver se transcription kit (Life Technol ogies).

CDNAs were columm 20 purified (Q agen) and eluted at a concentration of |
Ong/ 1. O oning of PRGN axcisshifionTthe 15 geliveredigesitd withtgyphinBoVRndscORy was

DA e Cr A BB Doyt SRR i ekl SR Benfi
cont ai ned 10ngGONAIRBEtbnRAndYEE %ﬁ%o-n%der&%ﬂ%@f fRbo EGR1édIasas) . and

used the follow ng cycling paraneters: 40 cycleS o
10 BCMP 11 ([M+H] = 1245.65 and 941.47) were further characterised by tandem mass

spectrometry using a QTOF-MS equipped with a nanospray ion source, (Micromass
UK Ltd.). Prior to MALDI analysis the samples were desalted and concentrated using
C18 Zip TipsTM (Millipore). Samples for tandem MS were purified using a nano LC
system (LC Packings) incorporating C18 SPE material.

15 The tandem spectra were analysed manually (Biemann K, Sequencing of
peptides by Tandem Mass Spectrometry and high energy collision induced
dissociation, Methods Enzymol 1990;193:455-79) to determine partial positional
amino acid sequence along with the masses remaining to the N and C termini of the
peptide fragments (Table 5).

20 Three spectra from protein BCMP 11 (one tandem spectrum, Table 5, and one
MALDI-mass spectrum, Fig 4a), were found to match a translation of an EST from a
human tung carcinoma library (accession number Al458391), defining an open reading
frame (ORF) of 166 amino acids (Fig. 4a). A Blast search of a human EST database
(http://www.ncbi.nlm.nih.gov/blast) with entry AI458391 identified several

25 overlapping ESTs, providing additional 5’ and 3* UTR sequences. A second peptide
tandem spectrum from BCMP 11 (Table 5) identified a discrepancy in these EST
sequences : the predicted codon 146 coded for either glutamine or arginine depending

which EST was being translated. The tandem spectrum shows clearly that the arginine

is present in the isolated protein; the glutamine being either a sequencing error or




94C for 30 seconds, 60C for 30 seconds. The PCR products were col umm
purified (Q agen), cloned into a T/ A vector (Invitrogen) and the 18 AUG 2004
nucl eoti de sequence subsequently verified (University of Oxford, SequencCing
Facility, UK). 5 The predicted BCW 11 pr_géds_i n is highly honol ogous to

hAG 2, a novel human protein encoded by CDNA cl oned fromthe MCF-7

breast cancer cell line (Thonpson, D.A & Wigel, RJ. hAG 2, the human
honol ogue of the Xenopus |aevis cenent gland gene XAG 2, is co-expressed
with estrogenPP¥B@RMYM n preast cancer cell lines. Biochem Biophys. Res.

Commun. 251, 111-116 (1998)). hAG 2 is 10 the human honol ogue of XAG 2, a
Xenopus | aevis protein that is expressed in the cenent gland during frog
devel opnent ( Rblsle geAmifio Acld¥Saiuagenfotnatids DevedHront: Tafiéth Midss Sfiectrdfticttyi Or
specification of enbryvonic ectoderm the role of the Xenopus cenent

gl and- speci fi é\nwﬁwkﬁ@l\@?l%ch. Dev. 72, 115-130 (1998)). hAG 2 and BCWP
11 proteins 0 (0 6 2 W B 07 | A1) LA T Ve Y I EIU e e i e T Ty at
the N 15 ter nP%ihdczPIé?dérgﬁb n(MIE’,[CIVFWblo?LéSEF“Fs CgthAG 2_,1\11%8? pr edi Fged tof e an
extracellulaf protein wth an [N-term nal sign&PsSsequenc
(http://psorfi1maskb. ac.jp). EXOQrepsoeneRl B A4 TRNA T Molgpiman (i SSUES
used real ti pe—gganrti-tative RI-PCR {Helid—C-Al__Stevens, 1J__ Livak, Kl J.
20 WI li ans, EIW Real tine quaﬁtWFve PCR |&MRone Res. 0@? 986- 994
(1996); sMorrtERMNcort sBqueny¥iiSa partidl arfindVabidWefuenbe of a pdjtidelehidicitddORorR the

| ow- copy transcripts by continuous SYBR Geen | nonitoring during

anpl i fi cati onint@pstasionsf theskagaent gBas spesiBurn p§d8)peptide.anal yse t he

di stribution 11 .nRNA Lh normal. human tissue n east cancer
el| | nes.(F ey terpiat SRR ok the BT s eTRAke P Rde ng 1 oI 2Bt 0GR o
CTGGAGGAT TCT CANTAE N teBminud R ticqtpade. o'  CCATAAGGITTAGCATGATG 3' . Reactions
containing 1 Ong cDNA, prepared as described above, SYBR green sequence
det ection reabﬁ)ﬁ%t@m@mybt@mPSWMEen(h@lﬁhanoﬂesﬁemcpmd@pﬁ-mer e
assayed ﬁn an, ABI 770? sep}tfj’{ence detection system (PE Biosystens). The PCR
condi ti dfs welTPUEQLMEBPUHC for 2 nin, 1 cycle at 95C for 1 8 AUG 2004
-108 10 mn, and 40 cycles of 95C for 15s, 55C for 1m n. The accunul ation

of PCR product was neasured in real time as the increase in SYBR green
f 1 uor escence, Adunll lerigth clone was amplified by PCR from T-47D ¢cDNA (FIG 4A).

Preparation of total RNA and cDNA synthesis

15 Total RNA was prepared from cultured cells and tissue samples using Trizol
reagent (Life Technologies), according to the manufacturer’s instructions, and
resuspended in RNAse-free water at a concentration of 1ug/pl. 1 to Spg total RNA
were used as a template for cDNA synthesis using an oligo dT primer and the
Superscrpt Il reverse transcription kit (Life Technologies). cDNAs were column

20 purified (Qiagen) and eluted at a concentration of 10ng/pl.

Cloning of BCMP 11 ¢cDNA
The predicted full length BCMP 11 ORF was amplified by PCR from T-47D
cDNAs, using the following primers: F, 5’ GGCCAAGTCAGCTTCTTCTG 3'; R, 5’
25 GTATTTGTCAATGTGCCAGAGG 3’°. Reactions contained 10ng ¢cDNA and




data were anal ysed using the Sequence Detector programvi.6.3 (PE

Bi osystens). Standard curves relating initial tenplate copy nunberﬂgcnug(}nm
fluorescence and 5 anplification cycle were generated using the anplifie
PCR product as a tenplate, and were usgc\i/kﬁ,}) cal cul ate BCWP 11 copy nunber

I n each sanple. The highest |evels of BCW Il expression were observed in
colon (2800 <copies ngt cDNA), with [ower |evels of expression in mamrary
gland, small intestine and trachea (295-435 copies ng | cDNA) (Fig. 5).
BCWP 11 nRNA ieasers &y Pt €Qipgen)1andi ysed the Following sy¢linpqarangtrss4heyclesobNA) |

th f t.ei n, i n thi i on i.p t hi
ol 1 11 e was VBB EC R BT et TR Sebes TE PER prodPtts SERLGRER pptified o7
no BCWP 11 nRiiapés, dehacingth TA tdforqiifogea) And tho aiclestidieliédncet | SSUES

ti
exam ned. The tissue distribution of BCVP 11 and hAG 2 nRNAs is very
simlar. Bot hsubsgqueaty serhes | Univassity of@xfard SequenpingFacifigy, 836). on i n nor nal

human ti ssues, wth, the .col | N he. maj.Qr,.site of e sion for both
genes (Fig 5, Tho Q%R{edﬁ?ﬁgﬁ1b&f’?em ﬁﬁéﬁ}ﬁb@lﬂﬁg{)%m %’ﬁBﬂﬁlogue of
the Xenopus | Ahd ploedi® Bhcoded Byl 2 SBMA Mfedfrom the MUY BrEIEE&McH dell 13T r 0gen
receptor in breast cancer cell lines. Biochem Biophys. Res. Commun. 2

111- 116 ( 1998§Thonpach,D.éx 5 BasgabR habASwhe hunehanologualefthe X@nopush
expression of . the ER, _and hAG .l evel s i 7 cells increased when
The coi o wer P SHREH I EE0E & Akartol® CTRETSSEHY i otRED BrceP G b Bryest

Simlarly, BCMRcerdcell IWB%tﬁﬁrg.eﬁé RE@%QR&QC%BMSQ%LW?I:E‘IHQ@.'ﬁf\%ﬁ% no

expressi on was observed in gative cell Ti'nes CAL5 1,7 BT20 and

MDA- VB- 468 ( Fihglhuenah)honibhezue of XA Gena Xaprreg dexts ppoteot thhtwe ckpghdey intheol ogous
genes that reside next ta each other 2 n chronpsqQnme 7 (see r oposomnal
local i sat i on, CHR¥H wé&gﬂ@&%@%&ﬂﬁ%ﬁﬂi&?ﬂtiﬁgmﬂ Fo JEridmess &(1 @ngﬁ%i & hat ey
be Iinked not 0 ' 1 | ch as
Tamox f on. | Chiask K0 (it Spettticiion B GG Sefp b Rarel SERXASeR T 2
human genom ccemlait glmdapedifit gédeX BRGVE Meck (DA, 754464306 1998)). hA@)2 and
identified two entries, AC004993 and ACO73333, wiith identity to the 5 and
3' ends of BCRPMR 11 pesins are\/dfsidenfigal wathweladively Jewsequenae pigtlarity,at the N-

15 terminii (Fig 4b). BCMP 11, like hAG-2, is predicted to be an extracellular protein

with an N-terminal signal sequence (http://psort.nibb.ac.jp).

Expression of BCMP 11 mRNA in human tissues
We used real time quantitative RT-PCR (Heid, C.A., Stevens, J., Livak, K.J. &
20 Williams, P.M. Real time quantitative PCR. Genome Res. 6, 986-994 (1996);
Morrison, T.B., Weis, J.J. & Wittwer, C.T. Quantification of low-copy transcripts by
continuous SYBR Green I monitoring during amplification. Biotechniques 24, 954-
958 (1998)) to analyse the distribution of BCMP 11 mRNA in normal human tissues
and breast cancer cell lines (Fig 5). The primers used for PCR were as follows: sense,
25 5* CTGGAGGATTGTCAATACTC 3°, antisense, 5’
GCATAAGGTTTAGCATGATG 3’. Reactions containing 10ng cDNA, prepared as
described above, SYBR green sequence detection reagents (PE Biosystems) and sense

and antisense primers were assayed on an ABI7700 sequence detection system (PE

Biosystems). The PCR conditions were 1 cycle at 50°C for 2 min, 1 cycle at 95°C for




chronosone 7p2l. The entire hAG 2 ORF can al so be mapped to the same contig
as 5 BCW 11 in entry ACO73333, denonstrating that these highly hongl g4
genes are clustered together in the human genone. EXAMPLE 4: CLONI NG OF
THE NOVEL PROTEI N BCWP 84. 10 Mass Spectrf try Proteins excised fromthe
1D gel were digested with trypsin and ana @ed by MALD - TOF- M5 ( Voyager
STR, Applied Biosystens) using a 337 nmwavel ength | aser for desorption
and the reflectron mpde of analysis. A selected mass for BCVMP 84 M-H] =

1667.73) was 1Uminanddfgyeles of 95EdopySy dhdefariays. dpeecqusndation ofIGy a 15
QTrOF- M5 equi pgl%tqﬁw Wi wrg?aaal%aﬁmeayﬁh%qf ARG aseﬁhﬂsﬁr‘qifgfeg Hﬁgﬁ%ggen};, B g}%;) to

MALDI anal ysi e sa es were desal concentr

Tips (MI1i paitewersSaipsed uéifg tHeBedaeayD @t @ pogrhii vich 3PP Bicsyitams). LC
system (LC Packh&as) incorporating C 18 SPE material. The tandem spectrum
was anal ysed Rtadadcyrepraatinginitial Emplate eompnustber toflperssdedesansy Tandem Mass

Eheymol - 1000; 081 1688 b Hert onelat b GRBYGE) PRI Ry o HRIRG nc

sequence al ongei istd td\eal¢RSe BCMPE TRicBpySurhBertifieadN fipléC ternini of the
peptide fragnments (Table 6). 25 Table 6. Am no Acid Sequence |nformation

Derived from Tandekhphigbessiryelsraf BGEMY 11 anprepsivn wete gtemvedn culpn (2890
Drocur sor | oncRle RESIRE S Ao NGk BL P AR e S B,
T agnent mass Abor e in of e POnEy oo T K Torms rei mean g or heeoll | e
i s the rss bistTw@P ceHe (R08rcopiss ngheDNA)she sqpuemefBCMP 11 protein used in this
study, and expression in this cell line was elevated in comparison to normal mammary
tissue. Little or no BCMP 11 mRNA was detected in the other cell lines or normal
tissues examined.
The tissue distribution of BCMP 11 and hAG-2 mRNAs is very similar. Both
15 genes show a restricted pattern of expression in normal human tissues, with the colon
being the major site of expression for both genes (Fig 5, Thompson, D.A. & Weigel,
R.J. hAG-2, the human homologue of the Xenopus laevis cement gland gene XAG-2,
is co-expressed with estrogen receptor in breast cancer cell lines. Biochem. Biophys.
Res. Commun. 251, 111-116 (1998)). hAG-2 expression was shown to be coincident
20 with expression of the ER, and hAG-2 mRNA levels in MCF7 cells increased when
the cells were treated with estradiol (Thompson and Weigel, supra). Similarly, BCMP
11 mRNA was detected in ER positive T-47D cells, but no expression was observed in
the ER negative cell lines CAL51, BT20 and MDA-MB-468 (Figure 5). The
coincident upregulation of two highly homologous genes that reside next to each other
25 on chromosome 7 (see Chromosomal localisation, below) suggests a mechanism for
coordinated control that may be linked not only to ER status but also to ER directed

therapies such as Tamoxifen.

Chromosomal localisation




and the N-term nus of the peptide. 5 'The Cterminal mass is the mass
between the end of the core sequence and the G term nus of the peptygays 2004
The tandem am no aci d sequence and three I\/ALDI -mass spectra were found to
match a translation of an EST from a huma ol on carcinoma cell line
(accession nunber AA315020) (Fig 6). p| ng ESTs were identified

whi ch established a 10 conplete ORF of 104 am no acids. A full length

cl one was anplified PCR from VDA- MB- 468 cDNA. Preparation of total RNA
and cDNA synt hesi s& 1%%%“39, u@%smc\da@h@swlﬂu @QMPllé BN ti ssue
Sampi o5 US| NOcHbAQ) rig 2ot ARG hblchfiel K L00IRE' B NCHAISS UilDid:id b

manuf act ur er nstru resuspen

concentr at i onthefs’ had 3’ eﬂdstocfmmuaﬂeslfa&ﬁwelyveBetw@cbsmvabé&rﬂai@@std or cDNA
synt hesi s using an oli go dT _prinmer and the @E rscript reverse
P

transcri pti oncipmoseme dpZle cHitinbiss Feési 2 @Bﬁ/@n é:ecr@amnﬁto thasamE eentiggsagen)

and el uted at I 84 cDNA The
pr edi ct eg ful P@M’lﬁ fﬁpﬁﬁﬁy‘@g—i%é Was nastrﬁaj m% %PP%%F%KS gcwgsggég
cDNAs, using alhgelfealtbgam@% Hel igia5: geflom®’ ATAGGACAACAGAACT CTCACC 3'; R &

GCTTCAACGGAACTTTGCAGAG 25 3'. Reacti ons cont ai ned | Ong cDNA and reagents
for PCR (Q agen), and used the follow ng cycling paraneters: 40 cycl es of

94C for 30 se C CR.Dr ts, were columm
purified (Q agﬁfﬁ%ﬁgﬁm%%‘%@?ﬁ%@h r[.i#t e 4'and t he

nucl eoti de sequence subsequently verified (University of Oxford, 1 8 AUG
2004 -111 Sequencing Facility, UK). The predicted BCVP 84 protein shows
simlarilQy toMalﬂeSﬁCm@@!etmm |y of cal cium binding prot ei ns (eg 8100A13

nb 84 h % d,67%
oG e cent y 1 dehtatsits AL el R fieésied BTE RS anav e S 84
over nost of MA HRTOFIMSITRyRRESTRAABHIIE B mHRding W78k Vavelength

laser for desorption and the reflectron mode of analysis. A selected mass for BCMP

84 ([M+H] = 1667.73) was further characterised by tandem mass spectrometry using a
15 QTOF-MS equipped with a nanospray ion source, (Micromass UK Ltd.). Prior to
MALDI analysis the samples were desalted and concentrated using C18 Zip Tips™
(Millipore). Samples for tandem MS were purified using a nano LC system (LC
Packings) incorporating C18 SPE material.
The tandem spectrum was analysed manually (Biemann K, Sequencing of
20 peptides by Tandem Mass Spectrometry and high energy collision induced
dissociation, Methods Enzymol 1990;193:455-79) to determine partial positional
amino acid sequence along with the masses remaining to the N and C termini of the

peptide fragments (Table 6).

25 Table 6. Amino Acid Sequence Information Derived from Tandem Mass Spectrometry

Analysis of BCMP 84
Peptide Precursor Ion Core Sequence’ N-terminal C-terminal
m/z mass® mass’




as a novel nenber of the S 100 famly of cal ci um binding proteins. However,
there has been no denonstration that AAGOL8931S100A14 bi nds cal ci umidnalG 2004
this gene and BCWP 84 |ack the calciumbinding notifs that are conserved

bet ween nenbers of this protein famly. il' 2 amno acid differences

bet ween BCVMP 84 and S100A14 are 10 likely t0 be pol ynorphi sns and match
inter-individual variations that we have found in BCW 84. Analysis of the
protein sequehce—teveals no-protein nmotifs that mght indicate a
particul ar fuM&%Bh or cel | ul ar| ABRAQEFSDNVER peiR184. ExpPd¥si on of BOWP 84
MRNA i n humahztssues 5 VYWe-usedrgal-—tin tantitative-REPER(Heird- C A,
Stevens, J., Li§akoreRedpiones” ig pprtiahdming agjd sepisnoy pha penlideelidicaeiromhe
Genone Res. 6int@}fftaddf of #OPdgmentiiakd §pebirunt oBthe piblige. J.J. & Wittwer, C T.
Quantificati on o | ow-copy transcripts by continuous SYBR G een |

moni t ori ng durfhedN-derpindl inass pOthe pepladeds Hiei roese debveen Yiszistarg 5Bthe LOESEuence

anal yse the d‘ju_itﬁ%i lP\{Jfl on of E’CNP 1861 MRNA i n normal human tissues 20 and
breast cancer P N-feppunug ef fhepeptiderne i ner used for PCR were as
fol |l ows: 5 sensme RterhinkEhiadsd s the (FhssbEF#enhe etlbf th€BSR sequence and the C-

TAGCCAGCTCCTCTCTGIT 3'. Reactions containing |Ong cDNA, prepared as
descri bed aboteenin8yBRthgpepiddsequence det ection reagents (PE Bi osystens) and

Syetom (PE 25 B oo)0t BT St shSceine, PO ETRIMALDIYesS SPEgtres foyndy
mn, 1 cycle gimgefrah@hslath of &b ESP o RtfdfI ca?éﬁorfllg'beli-ﬁtﬁ? &%@&sifoﬁr

| mn. The accumul ation of PCR product was neasured 1 n real as the
i ncrease i n SyiBebarietdl F020p (EgcgnOecrlappioigtBid's vebae adensfied whiwh\eswmtlishedag t he

Sequence Det ect or, progra .6,3 (PE Biosystens). Standard curves relating
initial enpl %q@pletggﬁﬁgg%@am@ofqg@gf escence and 1 8 AUG 2004 -112
anplification cycl & giRf " i R M- IRRidy Gshigt as a
tenplate, and were useﬁig@gaga?ﬁgﬁéd%% E:H(?py nunbergaiér? each sanpl e.

The distribution of BCMP 84 nRNA was restricted to a few tissues, with the

hi ghest | evels of expression in colgon, thyroid and thynmus (260-930 copies
ng 1 cDNA), Preparmionsf otplbbiVe evdcONk sy 84 nessage detected in other

normal ti Ssues, | nghughiG: WAIBRp o8 bRRFudRAE Th RSP, BhE k) BT- 20

and NMDA- MB- 468 cel
15 reagent (Life Technologies), according to the manufacturer’s instructions, and

resuspended in RNAse-free water at a concentration of 1pg/ul. 1 to 5pg total RNA
were used as a template for cDNA synthesis using an oligo dT primer and the
Superscript II reverse transcription kit (Life Technologies). cDNAs were column
purified (Qiagen) and eluted at a concentration of 10ng/pl.
20
Cloning of BCMP 84 ¢cDNA
The predicted full length BCMP 84 ORF was amplified by PCR from MDA-
MB-468 cDNAs, using the following primers: F, 5’
ATAGGACAACAGAACTCTCACC 3’; R, 5° GCTTCAACGGAACTTTGCAGAG
25 3’. Reactions contained 10ng cDNA and reagents for PCR (Qiagen), and used the
following cycling parameters: 40 cycles of 94°C for 30 seconds, 60°C for 30 seconds.

The PCR products were column purified (Qiagen), cloned into a T/A vector

(Invitrogen) and the nucleotide sequence subsequently verified (University of Oxford,




(300 and 1600 copies ng 1 cDNA respectively), but not in T-47D or CAL51
breast carcinoma |lines. 10 Chronosonal |ocalisation Radiation Hybnigdays 2004
mappi ng Chronosomal | ocalisation of the BCWP 84 gene was achi eved by
screening the GCenebridge 4 Radiation Hyb[/ d panel (Research Genetics Inc.)
using the following pair of priners derived fromthe 3' untranslated
region: 15 sense, 5 TCAGCTTCCTTCCCCAGGIC 3'; antisense, 5
CCCAGCTCCATTAITCA 3'. _The PCR conditions for anplification of BCW 84
sequences wer 8equgasing FreiliveNKat 94C for 30s, followed by annealing and

oSt oty SSC ! e FRHRCS Gpbuc Sl AT ROl SORIER 5L AGEM

fragnment fronbintmgpesteins (€. I$1D0A 1B, aetdssibn ﬂﬁmbal‘{awmdlabeemdaﬁ aixd:ﬁ‘EJ’&A
and failed to arrpl ify t@r oduct from hanst er genomni ¢ ro The

radi ati on hybh¢molggp @QMP&W@%@%&@I identified QIP?‘@A\MA ) Wthh is

Institutg/ M e na s

(http:// gar borﬁlglgvltn(]';aﬁm‘13 éeﬁ‘gg\g%gé?e& | n @8%5 fgrnap%gr‘?grﬁA%garnde{’ﬁ'ﬁ?@tsefls.
Radi ati on Hybsd findepRichithet OCHE 53O0 fAnhiBy mlﬁﬂbm proteidl, PIoReQE therdiab

bet ween the STS markers AFMR91xhl and AFMP20xf8 within the S100 cal ci um

bi ndi ng prot ebwﬂg@rﬂ@mﬂﬂamtmﬂ.thﬂlh‘h&goéw%wwlﬂ@mdsml%mmd ths genelamit ed

honol o to r 100 .fam.l ¥y ne and | acks ,obvi o .

b ndi e donsi REMI B Pl heiieiyd Ripdind TR RaiPe oorBriae Baegt ineferd gthis
fam |y of propRidis fank/NYRE B nind hé&ldﬁfé?b&‘é&&%b@cwsh’%@smﬁﬁ%ﬂs AND
METHODS 5 Quantitative nRNA anal ysis The | evel of nRNA of BCwPs 7, 17 and

23, desdfi bedlikely Faby polymarphistns andena,tch ptardodiviluglecariations t]babwehwe@«@d
( AF088867) , 9), and 01539 in, different S was
et or mi netl by RGHE TaARpRP LIS TGRSk sl rolein mofis hat igh:

indicate a particular function or cellular location for BCMP 84.

Expression of BCMP 84 mRNA in human tissues

15 We used real time quantitative RT-PCR (Heid, C.A., Stevens, J.,, Livak, K.J. &
Williams, P.M. Real time quantitative PCR. Genome Res. 6, 986-994 (1996),
Morrison, T.B., Weis, J.J. & Wittwer, C.T. Quantification of low-copy transcripts by
continuous SYBR Green I monitoring during amplification. Biotechniques 24, 954-
958 (1998)) to analyse the distribution of BCMP 84 mRNA in normal human tissues

20 and breast cancer cell lines (Fig 7). . The primers used for PCR were as follows:
sense, 5° TCTGTGCACTCTGTCTTGGA 3’, antisense, 5’
TAGCCAGCTCCTCTCTGTT 3°. Reactions containing 10ng cDNA, prepared as
described above, SYBR green sequence detection reagents (PE Biosystems) and sense
and antisense primers were assayed on an ABI7700 sequence detection system (PE

25 Biosystems). The PCR conditions were 1 cycle at 50°C for 2 min, 1 cycle at 35°C for
10 min, and 40 cycles of 95°C for 15s, 55°C for Imin. The accumulation of PCR
product was measured in real time as the increase in SYBR green fluorescence, and the
data were analysed using the Sequence Detector program v1.6.3 (PE Biosystems).

Standard curves relating initial template copy number to fluorescence and




doubl e- stranded DNA dye, SYBR G een I, using nethodol ogi es and reagents as
10 described in Mrrison et al, Biotechniques (1998) 24: 954-8, usi h@ AUBE(04
AB17700 (PE Biosystens, UK) sequence detection system In summary,

gquantification of nMRNA | evel s was achi eve& by generating a standard curve,

using the purified (Q agen, UK) PCR proddct<as a tenplate. PCRs containing
104, 105, 106 and 107 tenpl ate nol ecules were perfornmed in triplicate to 15
determ ne the cycle nunber at which the anplification signal enters the |og
| i near rangeaph@cation sy¢le were ganiemtedsing th emplified BER pmdunéa&s i tesnpdate; ands

dor i ve the | nPEIeASE a8 BRR BR Pl PERORH SR ARG canpl o from iis

correspondi ng O Vahdi@istribfiBh 85 BOMIER4 hmrmva@wmaaa?oafea@msuéé RgthlthNg of
first strand cDNA as the starting material. 20 The human tissue cDNAs wer e

derived by ol hlgbe&ﬂTeVpbl afedpression Becolan, ﬁrwmdlapd tomusSAe@H3C coped lhg -cDINAR

Technol ogi es, oled fromunulti human
sour ces. ggTot af™ 9‘@ Vﬁk;r?éﬁ?ge@}gtsﬁln?%%e%%adﬁﬂ 1 NOTR3h LIRGHS 8“"1?5%95
PC3M “and BT%M&@%&@@@@ émmﬁhm&t@a&& H BTS00 MD ASKIH-864 & th
Trizol (Life Tech gl es, UK e priner seguences use to neasure the
| evel s of put @00\aad 4600 emmebmgodDNAre%éﬁ;veB&T&;tmnmNmrm bedse: XAG
forward agat accacagt caaacctg reverse gcactcatccaagtgatgaa 1 B AUG 2004
-114 BST2 ar?‘BPK%é&’&‘*@at ggagt gt cgcaat gt cacc reverse
agacgcgt cct gaagcttatgg 5 NCAMR forward gat cat agagct gt cgcagacc reverse
tgtagtctccttgtccctttcc 10 RESULTS

10 Chromosomal localisation

Radiation Hybrid mapping
Chromosomal localisation of the BCMP 84 gene was achieved by screening the
Genebridge 4 Radiation Hybrid panel (Research Genetics Inc.) using the following
pair of primers derived from the 3’ untranslated region:
15 sense, 5" TCAGCTTCCTTCCCCAGGTC 3’;
antisense, 5> CCCAGCTCCATTATTCA 3.
The PCR conditions for amplification of BCMP 84 sequences were
denaturation at 94°C for 30s, followed by annealing and extension at 55°C for 30s (40
cycles), using Tag DNA polymerase (Qiagen) and 25ng DNA per reaction. The
20 primers amplified the expected 215bp fragment from the positive hybrid cell line
DNAs and human genomic DNA, and failed to amplify product from hamster genomic
DNA (control).
The radiation hybrid mapping data were submitted to the Whitehead
Institute/MIT Centre for Genome research STS mapping server
ht

25 ://carbon.wi.mit.edu:8000/cgi-bin/contig/thmapper.pl) for analysis.

Radiation Hybrid mapping localised the BCMP 84 gene to chromosome 1q21
between the STS markers AFM291xhl and AFM220xf8 within the S100 calcium
binding protein gene cluster. Thus, although BCMP 84 shows only limited homology

to the other S100 family members and lacks obvious calcium binding domains, it is



The results are shown in Figures 8-10. In the figures, the "x10" annotation
means that the value for that sanple is 1 Ox higher than indicated.] 8286 2004
CLAIMS: 1. The use of BCMP-17 or one or nore fragnents or derivatives

t hereof, for the manufacture of a nedicagﬁpt for the treatnent or
prophyl axi s of breast cancer. 5 2. The useaccording to claim1, wherein
the nmedicanent is capable of eliciting an immune response. 3. The use
according to claim?2, wherein the nedicanent is a vaccine. 10 4. The use of
an anti body cé‘ﬁ%@laé?dWOMH@@B&WY@MPWmSng to BCMP-1 7 or a fragnent or
derivative thereof which conprises the binding domain of the antibody, for
the manufacture of a nedicanment for the treatnent or prophylaxis of breast
cancer. 15 5. EX#VPEE 5aTISSUE DISTRIBEION ANAKESKSi n the antibody is

nonocl onal , pol ycl onal , chlnerlc humani sed or bispecific, or a fragnment
or derivativeMATERIAES AND METFHPDSgated to a therapeutic noiety,
detectable la@ﬁ atits ﬁﬁﬂ n%hpody or a fragnent thereof, an effector or
reporter nDIe e of ¢ é'ggent or cytokine. 20 6. The use of a

nucl ei ¢ acid that Tﬂ@lebelt&rmﬂﬁmwmow MPIE ASiPibe@in BIUYE1 hAd 2, @) the
manuf acture of a medi cament for the treatment or prophyl axi s of br east

cancer. 25 7.puthevasseretdd prptgimXA.G (MOBEBE7 )t B§T21(Ql(éﬁ&9) and NGAM3 (BEM94)

anti -sense nuc| A met ni n di agnosi s
or prognosis B]ffgcréa‘gg‘fd %Se‘?as‘%%%mﬂfﬁl%é’ antjfa ¥eorrea%lﬁlf3?8ﬁe "gﬁlé ef fect of
an anti - br easfioeeinddd BN L dyé, mrmmr@éﬁm Misg RlefddbRgrs 3Rd %&beﬁ@hs whi ch
conprises quantitatively detecting BCWP-1 17 in a biol ogi cal sanple obtained

from sail@ subilesctibeddin Mbrrisne ehe/dBmeaniguesy1998)2A4a PH4-8, usihethei ABK7/A60 ol e
's a sample Oglosyseflems UK) sequence detection system.

In summary, quantification of mRNA levels was achieved by generating a
standard curve, using the purified (Qiagen, UK) PCR product as a template. PCRs
containing 10°, 10°, 10® and 107 template molecules were performed in triplicate to

15 determine the cycle number at which the amplification signal enters the log linear
range (the threshold cycle, Ct). The standard curve thus defines the relationship
between Ct and template concentration, and can be used to derive the initial template
concentration in an unknown sample from its corresponding Ct value. Samples were
run in duplicate, each using 10ng of first strand cDNA as the starting material.

20 The human tissue cDNAs were derived by oligo dT primed reverse
transcription (Superscript!l - Life Technologies, UK) from RNAs (Clontech, USA)
pooled from multiple human sources. Total RNAs for human cell lines T47D, Cal51,
MDA-MB468, PC3, PC3M, and BT20 were generated from tissue culture samples
extracted with Trizol (Life Technologies, UK).

25 The primer sequences used to measure the levels of putative secreted protein
XAG, BST2, and NCAM2 mRNAs were:

XAG

forward agataccacagtcaaacctg

Teverse gcactcatccaagtgatgaa



tissue. 35 18 AUG 2004 10. The nethod according to claim9, wherein the
quantitative detection of BCMP-17 conprises: 116 (a) contacting thegoagmie
with a capture reagent to capture BCMP-17; and (b) detecting the captured
BCWP-17 using a directly or indirectly IapﬁLled detection reagent. 5 11.
The method according to claim 10, wherein the capture agent is an anti body.
12. The method according to any one of clains 8 to 11, wherein the BCWP-17
is an isoformand the capture reagent or anti body recogni ses the conmponent
part of 10 that isoform which distinguishes the isoformfrom other nenbers
of the gene fam |ygg$3. A nethod for screening, diagnosis or prognosis of
breast cancer in a subject or for nonitoring the effect of an anti-breast
cancer drug or thefapyrdadn ngatgygedtyecgcaatfgeate conprising: 15 (a)
contacting one or nore oligonucl eotide probes conprising 10 or nore
consecutive nucl eof98¥8 conpPEREACIEFCLE28IREEREBHI de sequence encodi ng
BCWP- 17swith an RNA obtained froma biological sanple fromthe subject or
wi th cDNA copied fromthe RNA, wherein said contacting occurs under
conditions that peN@AM2hybri di zati on of the probe to the nucleotide
sequence if presen&gvgo (b) detecting hgbridization, if any, between the
probe and the nucl BBYVPEe segRERBEAIAHATEETIEBHBSFI ng the hybri di zation, if
any, detected in s b) wi L.di i detected in a control
sanple, or with a %%g$%ouslyEgg%Q?ﬁFEégEbg?é?EEggc range. 25 14. The net hod
according to any one of clains 8 to 13 for identifying the presence or
absence of netastatic breast cancer cells in a biological sanple

10 RESULTS

The results are shown in Figures 8-10. In the figures, the “x10” annotation

means that the value for that sample is 10x higher than indicated.




obtained froma human subject. 30 15. A diagnostic kit conprising one or
nmore reagents for use in the detection _andlor determ nation of BCVP ﬂlUGZ%A
together with instructions for use in1ihe screening, diagnosis or

prognosi s of breast cancer in a subject or for nonitoring the effect of an
anti-breast cancer drug or therapy adm nistered to a subject. 35 16. A kit
as cl ai me@LAMME] ai m 15, which conprises one or nore anti bodi es agai nst

BCWP- 17 and a | abell ed binding partner to the antibody and/or a solid phase
upon i gh sairflc3aL bpaeyp-97 bMBROb! heRdrackierttler 8RNI Ind2of Aokt as

claimed in claim15 wh onprises one or nore nuclejc acid probes

capabl e ofnahytacnme@fa@qdwwtéﬂ*twe@ﬁ%bwﬁowlﬁ?f breaglg-anie et hod of
screer\% ng for anti-breast cancer conmpounds that interact with or nodul ate
the activity of BCMP-17 or a biologically active portion thereof, the

met hod c@8npri Jhagse apcerdingde claiy 1BEVET Weé“r‘e%?%‘l‘%l'%%ﬂﬂasb"ea‘&fﬁ ‘%”Ebortl on
t her eof V\Ahh_a %ﬂ ate conpound; and 10 b) (i) determning the ability
of the can are- ¢ ound to interact wth BCWP-17 or biologically active
portion thereof; or (ii) conparing the activity of BCWMP-17 or biologically
active pogtion jyn IS t f the

candi dat egconp(;r&%dgg%%koidﬁlg ’[B'?:Iaurj\nllzﬂ th@xle:!rﬂt'ﬁ@ m?d( &é?ﬁo?rﬁg%jgltugtgllr\}é; ly active
portith thereof in a control allquot or with a 15 previously determ ned

reference r angerhg 1R & oAaH%%HQQdyoéapgﬁlﬁ%‘?ﬂhr‘ﬂgnéﬁfe&vptb'mdmget%%cr@ﬁn‘?%r aconmpounds

that modufate th expression-or act npr|5|n%
cont act i néragmient srtdeqwatme mér@éwsh@mpmeseﬂ thg tBTlme damgintth the a7 Hijk‘.lat e 20

conpound; éodﬁgt ﬁ}%&\lup tude%?g%pé%ic%r eﬁiif&fthé;ﬁ%étg}eﬁg%\g_%?w&(@%eégt with a

control conpar1 ng e leve nMRNA encodi ng
BCVP- 17 i pabdee. first and second groups of cells, or conparing the |evel of
i nduc]iéon of a cellular second

5. The use according to claim 4, wherein the antibody is monoclonal, polyclonal,
chimeric, humanised or bispecific, or a fragment or derivative thereof, or is conjugated
to a therapeutic moiety, detectable label, second antibody or a fragment thereof, an

effector or reporter molecule, a cytotoxic agent or cytokine.

20
6. The use of a nucleic acid that inhibits the function or expression of BCMP-17,
for the manufacture of a medicament for the treatment or prophylaxis of breast
cancer.

25 7. The use of claim 6, wherein the nucleic acid is a BCMP anti-sense nucleic

acid or ribozyme.

8. A method for screening, diagnosis or prognosis of breast cancer in a subject
or for monitoring the effect of an anti-breast cancer drug or therapy administered to a
30  subject, which comprises quantitatively detecting BCMP-17 in a biological sample

obtained from said subject.

8. The method according to claim 8, wherein the sample is @ sample of breast
tissue.

35
10. The method according fo claim 9, wherein the quantitative detection of

BCMP-17 comprises:




25 nessenger in the first and second groups of cells; or b) admnistering a
candi date conpound to a first group of manmals; admnistering a conj 99\'
conmpound to a second group of mammal s:18nd conparing the | evel of Ub 2004
expressi on of BCMP-17 or of nmRNA encoding BCMP 17 in the first and second

groups, or conparing the level of inducti f |1 ul
messenger in tHa)fi ?wtaéﬁtia@ \é@rﬁﬁ‘%@'%\%ﬁ%§I.agtg'f)e?re?§8§ﬁ@tclﬁB@'rreo?égq%mo28,

wherein t _drranm_al_s are ani mal nodels for breast cancer. 18 AUG 2004 35 21.
A conpound i1dentified by the method of an

f clali 18 '
interacts with (8} caigiedingiie e3gired 4 U%E‘Bica\fmegﬁﬁf’” %ﬁ@%%giﬂange.
118 22. T%té&i?n?@a ntonpound according to claim?21, for the manufacture of

goozediscamant or tthe treatnent or prophylaxis of breast cancer. 18 AUG

11, The method according to claim 10, wherein the capture agent is an antibody.

12. The method according to any one of claims 8 to 11, wherein the BCMP-17 is
an isoform and the capture reagent or antibody recognises the component part of

10  that isoform which distinguishes the isoform from other members of the gene family.

13. A method for screening, diagnasis or prognosis of breast cancer in a subject
or for monitoring the effect of an anti-breast cancer drug or therapy administered 1o a
subject, comprising:

15 (a) contacting one or more oligonucleotide probes comprising 10 or more
consecutive nucleotides complementary to a nucleotide sequence encoding BCMP-
17 with an RNA obtained from a biclogical sample from the subject or with cDNA
copied from the RNA, wherein said contacting occurs under conditions that permit
hybridization of the probe to the nucleotide sequence if present;

20 (b} detecting hybridization, if any, between the probe and the nucleotide
seguence; and

(c) comparing the hybridization, if any, detected in step {b) with the

hybridization detected in a control sample, or with a previously determined reference
range.

25 _
14, The method according to any one of claims 8 to 13 for identifying the
presence or absence of metastatic breast cancer cells in a biological sample

obtained from a human subject.

30 15 A diagnostic kit comprising one or more reagents for use in the detection
and/or determination of BCMP-17, together with instructions for use in the screening,
diagnosis or prognosis of breast cancer in a subject or for monitoring the effect of an

anti-breast cancer drug or therapy administered to a subject.

35 16. A kit as claimed in claim 15, which comprises one or more antibodies against
BCMP-17 and a labelled binding partner to the antibody and/or a sotid phase upon
which said antibody is immobitised.
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17. A kit as claimed in claim 15 which comprises one or more nucleic acid probes
capable of hybridizing to DNA or RNA encoding BCMP-17.

18. A method of screening for anti-breast cancer compounds that interact with or
moduiate the activity of BCMP-17 or a biologically active portion thereof, the method
comprising:

a) contacting BCMP-17 or biologically active portion thereof with a
candidate compound; and

b) (i) determining the ability of the candidate compound to interact
with BCMP-17 or biologically active portion thereof; or

(i) comparing the activity of BCMP-17 or biclogically active portion

thereof in the first aliquot after addition of the candidate compound with the activity
of BCMP-17 or biologically active portion thereof in a control aliquot, or with a

previously determined reference range.

19. A method of screening for anti-breast cancer compounds that modulate the
expression or activity of BCMP-17 comprising:

a) contacting a first group of cells expressing BCMP-17 with a candidate
compound;

contacting a second group of cells expressing BCMP-17 with a control
compound; and

comparing the level of BCMP-17 or mRNA encoding BCMP-17 in the first and
second groups of cells, or comparing the level of induction of a celluiar second
messenger in the first and second groups of cells; or

b) administering a candidate compound to a first group of mammals;

administering a control compound to a second group of mammals; and

comparing the level of expression of BCMP-17 or of mMRNA encoding BCMP-
17 in the first and second groups, or comparing the level of induction of a cellular

second messenger in the first and second groups.

20. The method of claim 19, wherein the mammals are animal models for breast

cancer.

21, A compound identified by the method of any of claims 18 to 20, which

interacts with or causes the expression or activity of BCMP-17 to change.

18 AUG 2004
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22. The use of a compound according to claim 21, for the manufacture of a

medicament for the treatment or prophylaxis of breast cancer.




