METHODS FOR TREATI NG BREAST CANCER 1. CROSS REFERENCE TO RELATED

APPLI CA™ ™ "777"" This application clains the benefi* '»d~r 25 11 & C
119(e) - il application no. §1/293,612, file he
contents of which are incorporated herein by reference RV 1
2. REFERENCE TO SEQUENCE LI STING TABLE OR COVPUTER PROGRAM [0002] The
Sequence Listing i s METHODSEOR FREATING BREAST (CANCER-| ELD OF | NVENTI ON
[ 0003] The present disclosure is directed to, anong ot her things, nethods

i ni ot &1 ng GRS SEE AN CE AT REL AT AR TG e T e for progastrin,
4. BACKGROUND Despite decades of basic and clinical research, breast cancer

remai ns oeD1QTH ﬁmﬁﬁorﬂ@aq%sytheeen&nmazsablsec% liﬁﬁ(é)e@f;ﬁf)%@ﬁhhlng
are_al sqQ di agos

princi pal | y women, th this disease.
Accor di ngpﬁ/lbcapﬁe na%ééhxmf]brfﬂfcﬂ% fan?010 thegon eatSHga’Wt 1gh g5edarATPARIGN’ s
| nt er nat heral byggaelcd @rth&esmaesh on Cancer, it was estimated that in 2008
t he incidence of breast cancer nearly 1. 4 mllion and that in the sane year
nore than 450 thousand wonen were killed by the disease. Wile nuch has
been | ealned FIEERE 1§CE«§'§9|SEIQ{§ENSWIB§$Q§@ TARLE ORFFRMPHTERe nol ecul ar
l evel , clinicippsgaiiv! rely on therapeutic nodalities such as surgery,
radi at i on, hornone therapy and chenot herapy that woul d have been fam i ar
to oncologlsts of a generation ago. Early diagnosis, nade possible by
advances [9002] i Seguenseingsinggy camairmentle subaitte lha(mo@ltl cs, factors greatly
in the success of any treatnent. Although the efficacy of all these
treat nents ha% pﬁr&yelqv% e years, the inprovenent in cure rates and
t he incréase |n ongevity ave been incremental. Even the new targeted
therapies resulting fromthe revolution in nolecul ar oncol ogy have, for the
v\nESt hpar 10003 The\peckentdisclonrse Wﬂlt)éctwde,]csdﬂl(mg dther tlhmgﬁphf ethﬁ&iemide@hhg( ][ )

ich tar ce is effective .on or the 20-25% of wonen
vt g bPESere B ToRH GRET cibls FepEengrty dfupiiise eqbostiion
2011/ 083 QempadingRRAhALEDBODHESIfie bOPghstdivo of the nost chal | engi ng aspects
of managi ng breast cancer patients are netastasis and recurrence. [0006]
Met ast asi s oc t he breast cancer spreads to distant organs fromthe
primary ﬁunnr%LVéKﬁﬁuﬁgNF% often possible to resect the primary tunor, it
is the netastases that frequently end up killing the patient because they
beconme 1 eRsHOBIAUS G ba@ﬂ&ta\%l REHICH feSeai@Rbldayt Hasér rEhﬁﬁ'}d nt Of tHeGAbst
surgical ly. According t he Anerican Cancer Society, the five year
survi val deagdl énpﬁ-wﬁ@wqb&d@@@%@ff%ﬂg PEPFigAMYS wpmes: althongh Mea8d™ai t h St age
|11 B br e%rsb &@g@@@d with tl%egilseeg}d RQBAINER %é%m@oe%rd PRPBEGF iR Wk 15% at

Stage 1V ., hetastatic breast cancer). Recurrence is the
phenonen ahb Grasiratipnesloterpafinnal Agenayrfas Ra?rqaeqh an@%ncar,llywawam

tr eat menhAnd2G0PRE $ididshcl b BRRASGRNES- ne&wn (4 hi1B5R AAPHETRIthO Sithe @&rl
inflicted on patients and their famlie recurrence i s pr obI ema i ¢ because

the ret umrsaaA70dhoysayd w&me@s\@err:@}férw the disgasen dVhikemapl haybacRer api es

that wer gaehddaeténty eparllingHowt Bikadtichsder GAMELt thdRlolRURAE levRB LiifiklaRs Pri OF
treatnents for the first cancer may have caused irreversible side effects,

such as &8l gslyendherapsitisimoradisies SUTEEY, Safi#iona poEnang therpy prd ks of

usi ng t hgh&AsMetad tRRYduld hivdBeeh mﬁnnﬁpwmmog@swsﬁ SRYatiR 4280 Fafigat -
Under these ci.rcunstanc ati ent my, have T ewer %reat ment Optl ons W th

a concontagResis r@%déa&%?lg}q @kad(%fan%ﬁ@ Hppgipg technology and molecular
diagnostics, factors greatly in the success of any treatment. Although the efficacy of

all these treatments has improved over the years, the improvement in cure rates and the
increase in longevity have been incremental. Even the new targeted therapies resulting
from the revolution in molecular oncology have, for the most part, improved outcomes
only modAestly. For example, Herceptin®, which targets the HER2 receptor, is

effective only for the 20-25% of women having breast cancer whose tumors are HER2

positive.


sharon
Text Box

sharon
Text Box

sharon
Line


[ 0008] While inprovenents in surgery, radiation treatnent, hornonal

t herapy, chenot herapy and the advent of targeted therapies have increased
the | onc ents stricken by breast cancer, ne _ . ats
continue to die within nonths to a few years after their diagnosis. An

cancorl O T o b o FhaTenging fonhivo| BROM ARERIGERGH @ BB AGI PG

treatidid ealrtegiots i n need of treatment for progastrin sensitive breast
cancer by admi nistering a therapeutically effective anmount of a conposition
conpri gy ' loSurs hten SREGHhdt CahdeY siHlehdb BIaRIATR of ddhs floth §RPRi '
enbodi@eggsl,gﬁ%dﬁgggroeasrt carﬁcer ies net astslgjte:&% and has ésprsead toqﬁﬁ%ar%ones,

| ungs, tulmov.eWhadle ibisaiften possiblehe resecttthe pimagstummanit esrthe sepastases thabr east

cancer, |In nupber. of enbodi nents, the .anti bodies of the co sition are
o't oot Feirenly Pl kil e B a0 PRGERISG PG CHoHER SO B aYs B BIRaIIh deat - of
pr ogasidaitRy 868 Hsbic1e tRAEAREIcERICAECHT8Ink S0 tHeEAMERcdCarée R 8@eyNheIRE Or Size
of breast cancer netastases, or reduce the blood concentration of

pr ogasyear surivival rataingtie pited States fonprtpasi fisgdegamet mitoRiags BBdbmwests 100101

I n sone embodi.gent e c 0S).1 | c b N e -after
sur gery o PAdEere70thErE Rl Shihapoiad REpR Y RREGhaTY RGrh et

adm nitgeasatherof a chenot herapeutic agent or hornone therapy agent
effective to treat bresat cancer. The conposition can al so be adm nistered
bef or epogPNREGURALS ¥ the bRerRinchbh 8 whiSIEBRAS chi®) adttthsiafiepititidgdy ef fective
agai nst breast cancer having specificity other than for progastrin. In

cer t ai tespsindingstodrestrhend iané apparenthedisanpsarang nh pasb rgmihe emptiendlitel irfligted/EGE or
HER2 and_can, be .bevagi z [ z - : ds are
oo oo Rl PR BBNET for RS Mo BRE, RE BY FaBminb bl iy O

adm ni sterebpithsive t@ tiathepPY ot therieh thit wre eefdttiverto dghpthedast dahters@osi ti ve
breast cancer a conposition _conprising an anti body that speici,fi c?fl | y binds
to proyhetnatisnisnprgy tessnents &rthe firsy gancer praghayg cpseUEverSPle 8ids efiedS br east
cancer . i :

o oS AR Y nEBF e B Pl B Kl A o Ssimk P KRR o1
BRCA2 wdfighs the 1@0dr2gnt kancer mayitbertoo Ereatrbldodereindss cirtimastamteis bopatest oy hhee
conposjtion are effectiv.ei]to reduce .t he Eero.lf(fgratifm or increase the rate
of cel EWFEHEHMSP! PRURTASYIM ceqayitanty spspler Sisk OLMOERYe | s, or reduce the

bl ood concentration of progastrin in treated paé(i}ents [ 0013]. I n sone
embodi A Whiledmpspwsaents 18 suresry. Badiatinn tisadmente hormanal theeary) (rematberepy af t er
adm ni gty tﬂ% LQRen? bt ?arﬁé?&f@%ﬁ?‘ie%ﬁﬁ% 5&1&9%%@&@9&%? atidh® @Rk AW Breast
effective to prevent®progastrin sensitive breast tancer. The conposition
can al emche natpisaétspaticats aatigue toadie Wthin onths tah fer years eftentlicir dexgnpsiut i ¢
anti body effective t reven rogastrin nsitive east cancer, .havi ng
apect T Aburgers pisdl Gt ESiston Bl BERimerty SRR pifin RSS! ¢RI nods ar o
al so pgRyiréigd. for preventing recurrence of progastrin sensitive breast
cancer by adm nistering to a patient in need of prevention of recurrence of

progasgrin §9ﬂfl}/l§4%\e breast cancer a conposition conprising an anti body
that specifically binds to progastrin in an anount effective to prevent

recur (868 leuRiRaRSH ol TN LANE REERST FRAGreal b R A Dishln ShGHCe

nmet hod e patient previo erwent treatnent fo st cancer, such
as surgeast cancdbatadministesng p yheripentiog)lcefectine nmpynt dframongidsgioapy, hor nonal

t herapy and.chenmt her , after i ch the .breast cancet. apparentl

i ‘s LTRSS RSRes At SREFGHY R RiSGe Fen osorp GGG SO & B34 he
CONPOSEdncOiis MRastiticRMUINGS sprad RAMUE Boh&E 1S livie bAbiafl) @lothdl§tR@BRathe rate
of cell death of progastrin sensitive breast cancer cells, or reduce the

bl ood camaeriapriatary hreast qanesyadn pingmbsr of erabadimenats; tha estibadiesarfiibe

enbodi nent s... t he Qsition can be,.adm ni st NGl i or after
R cecoftneartic e ERERR by b BT BB B SRR Y et &
progastrin sensitive breast cancer cells, reduce the average number or size of breast cancer

metastases, or reduce the blood concentration of progastrin in treated patients.
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effective to prevent progastrin sensitive breast cancer including, for
exanpl e an anti body having specificity other than for nranactrin T10H016]
Met hod: ovided for inhibiting the growh o 1sitive
br east cancer stemcells in a pati ent3by administering to a patient in need

n o r h of astrln nstlveb t cancer stemcells
a corrg@g ‘ﬁll ’glns E‘t?n‘%‘? rﬁﬁmé’rf ﬁ‘f’rf“ OQFPé‘t P’fsfeé?f{lP‘ss % B SAst rin
in an QaRUBA tlf'efr%pﬁ)f Uéfo?eocbr{&hléhﬂ %ﬁﬂhcbrrmeg@cﬁﬁms&aﬁsmfa bN&n&hé@ﬁéutiéancer
stem cel | s. I n a nunber of errbodl nments, the anti bodi es of the

conposigenoor Imrmoeé fecapy\egenteetfestive to tréns bpasall daheeratlihe rvomposm@n cas @IS@ he rate

of ceII dea astrin sen |t| e breas cance m cel uce
Che b1 1 BleteCherPie PR Ry SRRt 7 AR ufeRibeRtie RGBS BBy fhaalitf
enbodi trest %andehﬁaﬁﬂmiﬂdlmtﬁanhﬁefoa@mgamhen@dex@aﬁﬁ@ﬂﬂfe@@éﬂayo&imehtspr after
a second therapeutic agent effective to 1nhibit the growh of progastrin

sensi tthyseand astibediiasspeci Bty foe MEGT pHER Affican behevasizupsly TNy
speci f than for progastrin. [0018] Methods are al so provided for
noni toén%rﬁ%iuzﬁaa?fi cacy of a treatment for progastri n sensi ti ve breast

cancer ient, such a henot h ra bi ol o

i mmno[tohi}]a?{(}%rd gmqlﬁoowvlc%g&%rpvev%ﬁmg AR Sﬁ:gSlf H%br&% cen ty i on of

pr ogasidmifiskéting tb lalpaticanpeed oispt@berﬁ@n@fbﬁs@abmnfsbnulﬁlvasremt@msc;er af breast
cancer, obtained froma patient after treatnment for breast cancer, and then
Conpar FRPASHENCEMmEINE:An aibedy Brebgpesifically binds e progagitin dm Ap PEOPR! that in a
S oo areFARL o B8l B (i Nchilfy & B ARG The YREGEa b Slgfiindrf of 1
concen ratlon prog rin In sal secon e conpare 8 sai d tirst
sanpl emetastatiat mothh%mbdwnbm@mx%msumcafckﬂstonzaan a[rﬁﬁ&@@n Imths ®RCA1 or
enbodi nents of the nethod, the second sanple is obtained before the patient
i s treBREQ&MChr east cancer, or after treatment, but before the first
sanple is obtained. In other enbodi nents, an assay,. such as an Rl A or

ELI SA, [0843) bya member ofembeduyenss, dbg atbodiss of thsganosition erqefieptive 1QiEaduesi ne
the COm %@?@{fgﬂ#lgﬂ of ncpéaggﬁi%trlélterl)f'c@lltdgfth o'f'b?bfgagtﬁml‘:ﬁsm&é)&%ggt c&ﬁtepggiss 8f €

al so provi di"agnosi resence o reast cancer in a patflent by
deter meﬁuctgth"efbﬁ)ddcnmemtn’aabnoﬁpﬁfgaanngma‘batempatmnas sanpl e, such as a bodily
fluid, obtained froma patient suspected of having breast cancer and then
conpar j00d3} fesonte&abddimeh8the fcoMpogesh tambd adrhinesteradrpdreutenidy pithdetaéem ned

val ue where an el evated | evel of progastrin in the sa(r}g e .conpared to the
pr edet edminiftigtion pfia chemetharapauticagept Fdwrmang thepmpy agent hisetye ﬁOrPrFYFé‘t patient.

In so sl 15D RAVRHNQRr A AYET of
sanpl gg %ﬁgiﬁgg‘%&ﬁ%&&%&g% 0*625}@ cl\'lfkglausg)s g%t a?lner en t eglpatl ent
was knewh ot aftbiea §ecord terdpeatds antihadg effeatint torprotehepogadien persdetedireashed val ue
i s based on a.popul ation average. [0021] In so di mrents of the nethod,
t he paf3dnsek W?PGF‘%@WW}WMTP agp ’a%‘f’héﬁgfgéfégﬁd isin remssion at
the tine the sanple is obtained. In other enbodi nents, the npethod includes

t he ad0dfbiviathagsare @so p@mﬁirfph@reae@wdﬁwrzﬁnaaﬁag@igestﬂgé?m&hvethféasbat. ent
to con i od
tost . Sy S Lo pa LR neCd B flow LM b o SO scholtbR

medi cabreasfm:gnafuy atoemposmoa cnmpnmggamaanbbdyrthaitdpemﬁedmhindsmIzrogetsmrgemaat ic

test is to d?%ect mutations in % EL Rcf%eg nes. Tﬁ‘% g

enbodi ABALY © ﬁt“é"s@a{’ie‘é“&&?‘:&ge%‘f? IPRO&HS rELﬁeéﬂ IXRPIBY REEn keiang

speci f jzsd Aethdus gﬁéf)itle'ﬁt bl%vib'il@g' UrReFRdR frehRnt R bFRREGREERLI N hsQrgery,
progastrin in the sanple LOOZ ] The anti body conpositions for use in the
met hodsadationdherapy, téoleginiltherapy.dtniynothenapyb bermynalitherapyand chemodsrapsuch as
intrave d different nethods ch as by infusion or by bolus. The
ant i boﬁ@ S@éhg&%r%# Ca% e?‘ppgrer&1 (Fsragﬁeaé (pdependl ng on the nature and need
of the ct to, be ated. T e can adm ni stered.in one sjitting
over miiBLE: spBegce e iBe s Oﬁeﬁpé?fé&n PMRASHION G SiffqtivR sreduce
anti bomeef)?ol'mi/atllaﬁ oW BfdedsB tﬁ&%terfﬁtdéﬂ@%aﬂhmflp%ﬂaﬁﬁm s%ﬂﬁh%@ﬂ%ﬁét%an&?'c&’l@ gpal
anti bodi es, nonocl onal antibodi es (which may be humani zed), as wel

chi ner reciuamtheﬁ)drmde@ncqﬁtanm@f PEogasvinry trepled ipgmfyfbekl qsher) egmodlmcrgmhe | g D,

| gE, | I odi e In sone
ot her g%%%sll n?an &C%én 13%% g‘snl.rg[?d ‘?gﬁoﬁhg etg l(;)ll?drr{li)l'fa ga?%:fétg %4?3? useful ly
alter their function or charact eristics, for exarrpl e, to increase serum
half life. In yet other enbodi nents, ami no aci d changes can be effected for
a simlar purpose, or other purposes. Antibody affinity for progastrin can
range wi dely as long as therapeutic efficacy is nmaintained. In sone

enbodi nents, the anti bodi es recogni ze just one epitope of progastrin. In
ot her enbodl rrents m xtur es of anti bod| es speC| f| c for di ffer ent epl t opes

oy F A/ /S AT A o N -, v - . .
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WO 2011/ 083090PCT/ EP2011/ 000048 6 [0025] Antibodies for use in the nethods

of trec*" -~ ——*--*-*"- colorectal cancer can have a r~=~~ ~f hindin~
af fi nit n, for exanple, about 5000 n! or
exanp 4000 nM 30004nM 2000 nM 1C__ ..., _ .- nM

700 nM_.600 nM 500 nM 400 n 200 | .80.nM 70
nM egg FREfVe P PIRY S Grofastracen W%g eﬁmcaﬁﬁeﬁrmhmfggﬁ%ewpﬁwnf EA’% nM 5
M 4 Mingspebficdy BMer thanlor frodadifth. 0. 01 nM or 0.001 nM [0026] In certain
enmbodi nent’s ‘of the discl osed net hods, nonocl onal antibodi es as di scl osed

her e| Mo JaRlof 4st MADS,
R PERE S B RRo S BRI rdfilor MR AT Aot VDS,

I\/Abl? calBérlsBemn bélslia, a pdtloRChy ddindisterividiad 2, pat\miuZB neat ofoinhibitson qf(mQW]h ¢fra ot her

errbodl nments .of the disclosed net hods, nonocl.onal anti bod| ﬁ’(?as di scl osed

her ei rPTRESSUR SERSKLYeibRRASLCANSES, Ster ce &%%PBOS‘%WWg Ihentpsdy fethavi ng a

heavy s?éél'f '&al‘é’%gn@m@pﬂbggdtﬁﬁ‘ il MAmbiht\Wifebtvd ©d8nhibltShid dsfris&hsigived from VH
COR 1.3, VH 1.4, VHCDR 1.8, VHCDR 1.13, VHCDR 1.16, VH CDR 1.19, the

secondbremRcances stemctedld. from VH CDR 2.3, VH CDR 2.4, VH CDR 2.8, VH CDR
2.13, VHCDR 2.16, VH CDR 2.19, and the third CDR is selected from VH CDR
3.3, ME0CTRIN3a dymbéd ocEBRbadBpenvd tigDRtdodi®s of/me@mpasiﬁﬁn avGCPRVE tal@dudthe

articul ar uences of t scri bed bel.ow., O her f ul

Dt bt Beol EHOR SF Psfast Mt ierad SpIL AeAtb o] Prgestn SRS Bt Conars et

sel ect gdisf 5a@ie t%o@ad%oné@ntr% &f prog¥erittRrdaté &?\gen%%tﬁb? VL CDR 1. 16,
VL CDR 1.19, the second CDR i s selectedfrom VL , VL CDR 2.4, VL CDR

2.8, W_mki;mnzntﬁsthevammm ¢t# baadnubistared goncamgntl hwithter raﬁe(m:mgd sel ect ed
fromVL, CDR 3.3, V . VL., CDR 3.8,. VL 16. VL CDR
5 6. hREDRuG deenl Secting G finikt wp St ST tnue HeattoRnca i o,

6. BRI E&ll@%@@kzﬁ’ﬁﬂ)l@\hﬁt% hhRESed 6188 thér than for pEspakeids a gr aph conparing

gastrin gene expression |levels anong three hunan netastatic breast cancer

cell 1j 0'0‘?§]t Maelt}ﬁ;d's Yfe 4160 POARRATE! tndnitdH2BE eFﬂc@cY 8f PE@Mhﬂzﬂﬁfcﬁ pS 2iBin

conparing the relative gastrin gene expression levels in primary breast
t unor ssehsigive didabterapeer ip atpatientssuch@e gquﬂhgaps, hiplogicabherapyr mphureherapy ng

e eS0T PTG O B WMo BAAE B 6 DA b RE
bodily fluid or biopsy of breast cancer, obtained from a patient after treatment for breast
cancer, and then comparing the concentration of progastrin in the first sample to that in a
second sample obtained from the same patient, where a reduction in the concentration of
progastrin in said second sample compared to said first sample indicates that the treatment

was effective.

[0019] In some embodiments of the method, the second sample is obtained before the patient
is treated for breast cancer, or after treatment, but before the first sample is obtained. In other
embodiments, an assay, such as an RIA or ELISA, employing an antibody specific for

progastrin is used to determine the concentration of progastrin in the first sample.

[0020] Methods are also provided for diagnosing the presence of breast cancer in a patient by
determining the concentration of progastrin in a sample, such as a bodily fluid, obtained from
a patient suspected of having breast cancer and then comparing the concentration of
progastrin in the sample to a predetermined value where an elevated level of progastrin in the
sample compared to the predetermined value indicates the presence of breast cancer in the

patient. In some embodiments, the predetermined value is based on an average of sample
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[0031" ™~ " =~~~ "3s a graph show ng bl ood progastrin concentrations in
patie€ iti c breast cancer fromwhomthe pi- ' S
resec heal t hy controls. [0032] FIG 5 pi

conparing tne errect of control and asti-hPG pol ycl onal antipoales on the

growt h of A- MB- 231 netastatic breast. cancer.cells in culture. [0033] FIG
0 o oVYaHEs R RAEUE RATST W APRVEde b iee BbRieryicans af s ats

monoc! Heddiedinhidedbes MRS BopRRGoOf et Or owth of MDA-MB- 231 netastatic
breast cancer cells in culture. 100341 FI'G 7 provides a graph conparing

the ofjofsi) A offUrtilaiAbils BPURThARATEIBARG! QBB orRHY el ToMoR: lRiaL S,

MAbl 6 he gro metastatic breast cancer cells
i n culdndriein feB085dn &It titephosdmigs isotgaiaph northerrenthpdimentsftheotethed cont r ol

d an_anti- hPG nonocl onal i bod t h of -7 netast at |
D1 eastnE e COTTON SR R og e ssaron Gaiosh drof b Yepafielih B i ng
the efheotesehicedTbrét cader iaBluaitel fdrReaMPIROS bRida test i inb@IdM iﬁﬁ%idg&egro@‘ﬂﬂ h of

T47D netastatic breast cancer cells in culture. [0037] FIG I0 provides a
gr aph geoefiatdshgntsemerethodiments theumediodl igagingitest ifemamringsas epd inebeci at ed
with growmh of two dif.ferent tastati.c br g3e I, 11 nes er
nor mal erﬁl?% ment et%ﬁngaﬁgeﬁ&stt? gﬁ?@ﬁﬂ‘#@% 2 ﬁ%rhgnce §{I }gﬁf«ez el(r)lﬁsgi Itn:&%gs

[ 0038] othtiemHoHiREMY) defsdy GichRE af RTATIBIJS Alenbfiag kn ahtilselytspedifiaier
anti - hPG nonocl onal anti b'Od}/h MAb8 on the growth as spheroids of MCF-7

met ast RROBestibR isaused éndriemmipe fhesconpedration Wi Bepgastend the@mple condi ti ons.
[0039] FIG 12 provides a graph conparing the effect of control and
ant i - hpG22bhbe isitedy sompbsitignsvitn 3som theymeghrodarboescaghieadaiinistessd ar- 7

met ast atic br, t cancer cells. under | ow I it :

T o040] M o STgre HRNES i o it R Clous i pREDRERAE Feitah B BEREMIMABT . |
NO: 10035 by boMi€! Ehd AiRibsiig Hade QaBRlat¥l6ves Q01ED edhgesdapendinp onehk naradeland needran
progastrin (SEQ I D NO 10% and certain products of progastrin proceﬁsi ng,

i ncl udefige sdieqtsEbe (ertrd; Thodyse w@pbea@dipipsiersd) iporesiienrg ovesliipecPiqs
N0104% . Gl7-Ay (SEQ ID NO 105) and CTFP (SEQ ID NGO 106). WO

2011/0 § 'PCT/ EP2011/ 000048 8 [0041] FI G 14. provides pol ynucl eoti de and

am no ' eguences of. v :ﬁﬁﬁ)l Al ight ar\ge i ahl - jnscqf certain
exenpl Eﬁ’?g h@r‘ﬁg‘?{ématﬁ??s-qﬁ&ﬁ' SEeRtinodtes oaélgéér?ﬁﬁeﬁnée}gﬁ 18%;11? gf,n%t B b ee
CDRs  ag:@nsi1eWdlydlorad htebdisd@ohbeleshl tagtibodi&n@diidh may by huibizedy} 4s welbds des
t he pol ypeptide sequence of the VH chain of nurine anti-hPG

chimeric antibodies, antibodies having the isotypes of IgAl, IgA2, IgD, IgE, IgGl, 1gG2,

IgG3, IgG4, and IgM, and single chain antibodies. In some other embodiments, the

antibodies are conjugated to moieties that usefully alter their function or characteristics, for

example, to increase serum half life. In yet other embodiments, amino acid changes can be

effected for a similar purpose, or other purposes. Antibody affinity for progastrin can range

widely as long as therapeutic efficacy is maintained. In some embodiments, the antibodies

recognize just one epitope of progastrin. In other embodiments, mixtures of antibodies

specific for different epitopes of progastrin can be used.

[0024) Also provided are kits to facilitate administration of anti-progastrin antibody
compositions to patients. In some embodiments, kits include an anti-progastrin antibody in
either lyophilized form or as an aqueous solution, a diluent, such as pharmaceutical grade
water or buffer, and a device for administering the anti-progastrin antibody, such as a syringe
and needle. In other embodiments, kits may additionally include a second therapeutic agent,

such as, but not limited to, a chemotherapeutic agentas of the disclosure, or others.
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MAb3 ( SEQ ID NO 12) and a pol ynucl eoti de sequence encoding it (SEQ ID

NO 16): »V| des the pol ypeptide sequence of *%~ ' ~h=f= =f

muri ne y (SEQ ID NO 13) and a pol ynucl eot codi ng
it (SEQ D NU 17); FI G 14C provi desst he pol ypepti de sequence of the VH

hai -hPG Mba (S
ncodi (1925t AnkBediPoisa s he Fietiods o6 shis ke e ST LRGeS R Ao of
t he VLraﬁQ@belﬂﬁm@hrfﬁﬁ'i‘(ﬁe@ﬂir'p’r%r%hﬁ ckaaplel %d\@SO@@hl\@@ge@exﬂﬁéﬂcﬁUﬁkeo'ﬂ de

sequence encoding it 14E provi des
pol y peptamide, s tpastrabeub40Q0HM) 30 WhaVin2 G0 mivir 1009 rivit 900, RAGHBM, 380nM> NO: 59)

and a odi,n t 14F
provi d@@ %@gggﬁp%g&) P@g%g)g(ﬂ]u%ﬁ%b@ "gkf!’ ﬁ%denlY}L(ﬁgﬁ%/ﬂl’ ﬁogl& %’3’%%6%“’%4 'Szhgg

(SEQ | 4b AKA, 68)nMyh @VIPDO KL h @0Ai IdenMET HRN GEnNENS AR, AGINLL 3 ABEQ M) INEMT 1) ;

FI G 14G provi des the@jg)ol epti de sequence of the VH chain of nurine

ant i - hbEAL8! pkkes § ‘N@HG)O) and a pol ynucl eoti de sequence encoding it
(SEQ I D NO 68); FIG 14H provides the pol ypepti de sequence of the VL
chai n BO26Liki erstaimembediGematf th @E@seﬂﬂ\kﬂl@*ﬁ) mgndclanganfihediretn dislossdquence

di 4
cequentgemmppEEttRgh 4B éff"rrrﬁ’r‘?“ﬁ%le AT AR AT QB EAREBIARE .
pol ynUMm M&b&&qmacxemnopmmgu, MAISEQMAI)W&I»M MAb15,MI&b14,4] provi des
t he po pti de sequence of ain _of murine anti-hPG MAb16 (SEQ I D
NO. 65) Néﬁ& MAb iR déARER, Méb%(éd\déh%b MA@%&* Mbes, ratessD NO. 73) ; FI G

14K provi des the pol ypeptide sequence of the VH chain of nurine anti-hPG

wlg) KOQE@ IrDotivex @290 Amenty qﬁdle)mssdmdtm@bocbeq@eﬂ@en@wébbw@gs ¢Std1§C$E@d| D
70

chai n %?femﬂ’f%%e U5 mﬂﬁéﬂflﬁﬁg’ig’\% s& ‘%%%ﬁ%%%%e@boﬁ i hﬁg gtc dges\eﬂc_]uence
encodi hgridble feBR (MR) NOwhth.the first CDR is selected from Vi3 CDR 1. 3 VH CDR 1.4,
Vy CDR 1.8, V5 CDR 1.13, Vg CDR 1.16, Vg CDR 1.19, the second CDR is selected from
Vy CDR 2.3, V4 CDR 2.4, V4 CDR 2.8, V4 CDR 2.13, V CDR 2.16, Vi CDR 2.19, and the
third CDR is selected from Vy CDR 3.3, V4 CDR 3.4, V3 CDR 3.8, V4 CDR 3.13,
Vi CDR 3.16, V4 CDR 3.19. The particular sequences of these CDRs are described below.
Other useful antibodies have a light chain region (V) in which the first CDR is selected from
VLCDR 1.3, VL. CDR 1.4, VL. CDR 1.8, VL. CDR 1.13, VL, CDR 1.16, V. CDR 1.19, the
second CDR is selected from V., CDR 2.3, V. CDR 2.4, VL. CDR 2.8, V. CDR 2.13,
VL CDR 2.16, V.. CDR 2.19, and the third CDR is selected from V| CDR 3.3, VL CDR 3.4,
VL CDR 3.8, VL CDR 3.13, VL. CDR 3.16, V| CDR 3.19. The particular sequences of these

CDRs are also described below.
6. BRIEF DESCRIPTION OF THE FIGURES

[0028] FIG. 1 provides a graph comparing gastrin gene expression levels among three human

metastatic breast cancer cell lines relative to SW480 cells.

[0029] FIG. 2 provides a graph comparing the relative gastrin gene expression levels in

primary breast tumors from different patients.

[0030] FIG. 3 provides a graph comparing the relative gastrin gene expression levels in

metastatic breast tumors from different patients.
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[0042] FIG 15 provides projected pol ypepti de sequences for humani zed
variable "~~~ ==~ T*ght chains of selected anti-hPG pmnarl anal antihqo(dj es
descri be each case, the three CDRs are shc

bol ded- unuer 11 neu vext. Specifically:7 WD 2011/ 083090FC1/ e2zuLl/ vuvu48 9

FI G ' t, ' d. ani id f the VH chain of
nurrani DRATAR: A Reridp e P howiEbIOREE g eoh dBLerRaTdf SR UU MiPno aci d
sequengetasthtié BRaMleahf@iffbn whBH R ipZathrMior(wis Peddet i Qodmparedtb GealliBC

provi des the projected am no acid sequence of the VH chain of humani zed

MAb4 (®EtolsD NO 23); FIG 15D provides the projected amino acid sequence of
the VL chain of humani zed MAb4 (SEQ | D NO 24); FI G 15E provides the
pr oj ecl0832]jaFith¢ movides e graphcenmphring the\dffechaf contd! imdhanti-ZRG pyBis8ma) ( SEQ | D

NG 75); .., .. FI.G 15F ' t rojected am no acid sequence of the VL

Chai r Biongiss A s b bLHARIR I B oHFE: Sead Caiee St Ges t ne

proj ect 89 am no aci d sequence of the VH chajn of hupmani zed MAbS(b? (SEQ I D

NO. 77) [;0 3] FIG. 6 provides a graph comparing the effect ot control and an anti-hPG monoclonal
antibodies MAb3 and MADS on the growth of MDA-MB-231 metastatic breast cancer cells in

culture.

[0034] FIG. 7 provides a graph comparing the effect of control and an anti-hPG monoclonal
antibodies MAb8, MAb13, MAb16 and MAb19 on the growth of MDA-MB-231 metastatic

breast cancer cells in culture.

[0035] FIG. 8 provides a graph comparing the effect of control and an anti-hPG monoclonal
antibody on the growth of MCF-7 metastatic breast cancer cells in culture.

[0036] FIG. 9 provides a graph comparing the effect of control and an anti-hPG monoclonal

antibody on the growth of T47D metastatic breast cancer cells in culture.

[0037] FIG. 10 provides a graph comparing the relative amount of gastrin gene expression
associated with growth of two different metastatic breast cancer cell lines under normal tissue

culture conditions and low adherence culture conditions.

[0038] FIG. 11 provides a graph comparing the effect of control and anti-hPG monoclonal
antibody MADS8 on the growth as spheroids of MCF-7 metastatic breast cancer cells under low

adherence culture conditions.

[0039] FIG. 12 provides a graph comparing the effect of control and anti-hPG monoclonal
antibody MADb3 on the growth as spheroids of MCF-7 metastatic breast cancer cells under low

adherence culture conditions.

[0040] FIG. 13 provides amino acid sequences of human preprogastrin (SEQ ID NO:100),
where the signal peptide sequence is underlined, mature human progastrin (SEQ ID NO:101)
and certain products of progastrin processing, including G34 (SEQ ID NO:102), G34-Gly
(SEQ ID NO:103), G17 (SEQ ID NO:104), G17-Gly (SEQ ID NO:105) and CTFP (SEQID
NO:106).


sharon
Text Box

sharon
Text Box


FI G 15H provides the projected am no acid sequence of the VL chain of
humani zed MAb8(b) (SEQ I D NO 78); FI G 151 provi dec the nranierted
am no ac f the VH chain of humani zed MAbS8: 9);
FI G 15J provides the proj ected arri nosaci d sequence 0i e ve v o of

humani ) NO, 76 . 15K provi de ected
ani no @@%N@&% g é TR Pelplectizend aming P%lan%mhelaﬂsblf Es‘eﬁp qngj NO: 80) ;
FI G 1\5c{-r1aneQYéad%%hélﬁéaopée?ﬂaﬁﬁéﬁ%fﬂ&&%rﬁfé' aémwmscl%altéﬁﬁby&e@ higi dackf

humani zed SEQ | 5M provi des the projected
ani no es¢.dhe dyeeGbRsafe stoavivin hprlxiﬁdnunﬁferlhwdﬁcntzédemm b) (SEQ I D NQO 82);
FI G 15N provides the projected am no acid sequence of the VL chain of

humani zed MAK13@H) pr@SE@s tHe fuORP)ide sequenceFdfEhe VaGhpinmfintemetdné-iit@j ect ed

am no i uence e VH chai n ,of huma D NO: 84);
FI G 1@%‘% @@%@ﬁ%f‘lﬂiﬁ Jaemwcz%ﬂtlﬁs S%%Bcg!ﬁégg%ét @#ﬁl ﬁé&‘@ﬁ% hain of :
humani zed MAb16(b) (SEQ I D NGO 86 é 15R provi des the pI’OJ ected
am no aci d EKgUéRcRroyrdes the polyreR d%seavewﬁﬁhez& Cmfé(fbl)""@SEbh 5 NO 87) ;

urani %ﬁ&?@?@%@%@&%@m B e (T N o et e
am no acid lgf‘@:j QerHOfdeE 91% é%é:l')épggﬁhgs ];Jell;léé ﬁg%g cméo?ﬁﬁnn(eéﬁg }LIJ% NG 89) ;

FI G 15U provi am n acl sequ nce ai n of

humani HebANSERIRNG: Smdd[é MDA eotide sequehtdenchBivigiit (BHQ@EB N 8Qr o ect ed
am no acid sequence of the VL chain of humani zed MAb19(a) (SEQ I D NO 91);

FIG. 14D provides the polypeptide sequence of the V| chain of murine anti-hPG
MADb4 (SEQ ID NO:15) and a polynucleotide sequence encoding it (SEQ ID NO:19);

FIG. 14E provides the polypeptide sequence of the Vy chain of murine anti-hPG
MADBS8 (SEQ ID NO:59) and a polynucleotide sequence encoding it (SEQ ID NO:67);

FIG. 14F provides the polypeptide sequence of the V| chain of murine anti-hPG
MADBS (SEQ ID NO:63) and a polynucleotide sequence encoding it (SEQ ID NO:71);

FIG. 14G provides the polypeptide sequence of the Vy chain of murine anti-hPG
MADb13 (SEQ ID NO:60) and a polynucleotide sequence encoding it (SEQ ID NO:68);

FIG. 14H provides the polypeptide sequence of the V. chain of murine anti-hPG
MADb13 (SEQ ID NO:64) and a polynucleotide sequence encoding it (SEQ ID NO:72);

FIG. 141 provides the polypeptide sequence of the Vi chain of murine anti-hPG
MADB16 (SEQ ID NO:61) and a polynucleotide sequence encoding it (SEQ ID NO:69);

FIG. 14J provides the polypeptide sequence of the V| chain of murine anti-hPG
MADb16 (SEQ ID NO:65) and a polynucleotide sequence encoding it (SEQ ID NO:73);

FIG. 14K provides the polypeptide sequence of the Vy chain of murine anti-hPG
MADb19 (SEQ ID NO:62) and a polynucleotide sequence encoding it (SEQ ID NO:70); and

FIG. 14L provides the polypeptide sequence of the V| chain of murine anti-hPG
MADb19 (SEQ ID NO:66) and a polynucleotide sequence encoding it (SEQ ID NO:74).

[0042] FIG. 15 provides projected polypeptide sequences for humanized variable heavy and
light chains of selected anti-hPG monoclonal antibodies described herein. In each case, the

three CDRs are shown in bolded-underlined text. Specifically:
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FIG 15Wprovides the projected am no acid MAb19(b) (SEQ ID NO 92);

FIG 15V nr~vidac +the projected amno acid MAb19(b) (SEQ ID NG 93);

FIG 15 1e projected am no acid MAb19(c) (S and

FI G 15Z provides the projected am novacid MAb19(c) (SEQ ID NU Yb).

sequence of H chai n_of humani zed sequence of. the VL chain of. hymani zed
sequence ofFﬁcﬂgsgerH’gFﬁtlﬁferGWﬁﬂiam L Ewggceoqftﬁﬁg“\?ba@l?j:hﬁmgp 1Zﬁgmani zed
7. DETAUlABR (BESAR RO.AY, 7. 1. Breast Cancer 100431 Mpst cancers of the fenale
breast begin in the cefls that line the ducts that serve to carry mlk from

the nmilk prp@qisg%rg«igggéf%gka@al biitho adif SedRbRASIf tH@VE%Ba"‘«g%"fﬁuﬁﬁﬁi%d ed to

as ductal cancers. st cancers begin in the cells lining the

| obul eIABSASEEUID D622 cancers. A minority of breast cancers begin in

ot her tissues conprising the breast, including the stroma, which is the
fatty and cPIhEGU previdesthieprsjected amitiongrid heyuenit of thall ylchbinl cfhumapizetat i ¢
vessel s and bl ood vessels. WO 2011/ 083090PCT/ EP2011/000048 11 [ 0044]

Near | yMé‘rt!“ BEHY NOidders are carci nomas whi ch begin in epithelial cells
lining the ducts or |obules. Such cancers are known as ductal carcinonma and
| obul ar car BiGhdi#®, prewisiss thei prejegted Bméngsacié seiepcecefiiha Vs shangthugeanized oy conm,

whi ch mbqs(FLSE@) %g@gtf‘i)i,ve ti ssue of the breast, including nuscle, fat or

bl ood vesse Particul ar types of breast cancer include, but are

not necessayrjly _ limted to ductal carcinonm in si | ohul ar. reinema in
S tur F nvacHise teBmpHER PP ardifg e bRl hur ks ks Yo aBHy 2 piRlanl-e

i nfiltretyee)(SEQPW RO:ZsE ci nona. Less common types of breast cancer include
i nfl ammat ory breast cancer, triple-negative breast cancer, m xed tunors,

medul l ary CREi BeRevidES MRlpASELEd SRR ARIFequBhtel JTAMS VE @hkih B FBmamaeet
di sease of the nipple, tubular carcinoma, papillary carcinoma, adenoid

cyst i cMA8)(SER (h¥endd)ysti c carci noma), phyll odes tunor and angi osar cona.
7.2.Breast Cancer Metastasis .
FIG. 15G provides the projected amino acid sequence of the Vi chain of humanized

MADB8(b) (SEQ ID NO:77);

FIG. 15H provides the projected amino acid sequence of the V| chain of humanized

MADBS8(b) (SEQ ID NO:78);

FIG. 151 provides the projected amino acid sequence of the Vy chain of humanized
MADS8(c) (SEQ ID NO:79);

FIG. 15] provides the projected amino acid sequence of the V| chain of humanized
MADBS8(c) (SEQ ID NO:76);

FIG. 15K provides the projected amino acid sequence of the Vi chain of humanized
MADb13(a) (SEQ ID NO:80);

FIG. 15L provides the projected amino acid sequence of the V| chain of humanized
MADb13(a) (SEQ ID NO:81);

FIG. 15M provides the projected amino acid sequence of the Vy chain of humanized

MADb13(b) (SEQ ID NO:82),

FIG. 15N provides the projected amino acid sequence of the V. chain of humanized

MADb13(b) (SEQ ID NO:83),

FIG. 150 provides the projected amino acid sequence of the Vi chain of humanized

MADb16(a) (SEQ ID NO:84);,
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[ 0046] ' efers to a process by which cancer spreads. Briefly,

t unor primary tunor, travel via the bloc " Coooor
| ynphe a new tissue site, and forma sect ne
tunmors ac uvinie new (i Ssue site are referred to as neta: - and

typically identify the source of the primary tumr. For, exappl e, .breast
cancer t hatFlifad SBprevdesithe praaested angas1q seapesce g?étlf Ypchano ‘Bé‘?lé?qec

breastMg%@gﬁgggquﬁgbb%s?;he tissue location of the secondary, netastatic
tunmor. The t Common organs to which breast cancer netastasizes are the

bones, |un licMerl .. r.al e ; or gans
as vl 1. o051 Sera e Betiblpe gt b AR sEROERof TR VIRRERG (DR, 2
pri marMAbIS) (SBQIIDINOs8&®al | ed | ynph node i nvol vement or regional disease.
[0048] Wthout wishing to be limted by any particular theory of operation,
met ast asi s Fi5. t1IBRUAEYIdEOthe PRGikaitd Biird dvidrhRfuede dfithé Vpchaiatof hamahizedsi on
and mgration, intravasation, circulation, extravasation and col oni zati on,
prol i f%ﬁé)ﬂﬁﬁﬁ (8RQ IyOsyenesi s. During invasion and mgration, individual
cells detach thenselves fromthe primary tunor and i nvade adjacent, healthy
ti ssue. To Bl€cdafiprevidesths prqihéettanb@ractde?oelqsemsxfﬂtﬁelieﬁ’ealmtf]hu@,améﬁ@ are

hypot i g0, A phenotypic transformation, called an epithelial
to mwg&ﬁ}(gﬁﬁgﬁgﬂgﬁﬁ’ which facilitates this. Kalluri, R, et al., J.
cin. Invesf, ., 119(6)..(2009),. 1420-28. Such cell p; adu enzynes which
degr ade 't heF KL atpighate miaiedisd s asi e 455 Yo G EROPSRRGET of t he
pri mary A BRY) (96 1Dhgossy)r oundi ng heal thy tissue. Wen a cancer cell
encounters a blood or |ynphatic vessel, it inserts itself between the

endot hel i al |4 i.0j . sel s
and penetr alflg'g 1??&%9091?395“%%%%?@%?&?8%8’%%‘gﬁggﬁ‘éﬁgg’%uﬁé‘?ﬁm cel |
t hen t¥MaAbID&G)YBBQIIDENOII®UI atory system or | ynphatic systemto a new organ
or to a |l ynph node. The cancer cell nmay then |odge in the capillaries or

| ynphat i cs PIG.aBVog@aides giedrofestel iamtifio adid Bghuence ofttheV tahasie hnmanizgdn, and
then extravasate b enetrating the endotheliuminto the tissue space.

Fi nal IMAW@(@N%E@&M@%&N on, proliferation and angi ogenesis, the

neopl astic cells take up residence in their new host tissue and begin to
grow. When FKa 138prastidestthe projectadorming eidessquance o thenY n ghaip of hympgivedecr et e

gr owt [ EGF, to stinulate the growmh of new bl ood vessels
into MéﬂﬁéﬁgﬁSE@"’l&ﬁQN@% upply oxygen and nutrition to the fast grow ng

tunor. 7.3. Cancer, Recurrence 100491 Breast . cancer.recurrence is
def  ned as BRHausy POSeR e 0 eE e AEPPaPYd roq EREs TERE e SoumERe,
causedviA ops)g8E BRNELY3) 0 di sappear. If the returning breast cancer is in
the sanme place as the original cancer or is very close to it (e.g., in the
same breast d séduel Blum&64Edr ence.
Cancer foungfq'nlgmrogg%%s% Ffeeg??ﬁ f%ﬁﬁgtSé%ePgecﬁngcﬁ&glnrg&i su consi dered
to be MAWMQAREESrID MBY4; etk ret urni ng breast cancer grows in |ynph nodes
or tissues near the place of the original cancer, it is known as a regional
r ecur r ence, FERd SEhepeidedhtherpedjected amity &ad sequancesf theVashaigi of ddntaoized gans or
tissues far fr t he pl ace of the original cancer, it is known as a distant
recurr .9("?.(§E]Qcﬁ)n]§§r'8§tem Cell s and Breast Cancer [0050] Solid tunors
are not necessarily honbgenqus tissues. Rather, sone tunors conprise a
pluralty OPE&%Pﬁ&P%g IPTI)%S havi-ng di stinct phenotypic and functi onal
properties. In this respect, such tunors are anal ogous to abnornmal organs.
One i nport aftl- di BreaséC@@cefong the cells conprising solid tumors is the
extent to which they are capable of initiating formation of a new tunor

g :
when t 0943 Mast eancess of theelgmale repst begin 18 thecolld shat lige theglugts Byl s§p&ttoof t he
sanme Ofafll LRI tRAFAK BRodubiRblotarddR bt MbuIA SubK BRELI 8L ale/ONRrelSo hyNOr OF
cancer Tnitiating cells; or algternatlvely, tunor or cancer stemcells. In
cont r agiictalatahedrs. cOtHes bomangransdrn hegihén themetls hawng thelbbbulesgeatled Igpadant i al to
initiate new tunors af})er transghant atiﬁ?ln, .even when . many m)re.ccsl S are
used. FancEie AhBERITIHHOL PRRISIERASHSE BSSIR MHOHST USSPE AR & g dreask N YRS a
br east 1 caR6R1a, #Blch ib HFaRRYADELERNCRIsus hnfounalg tREBRGAL YRE10M8I., abl e to
formnew tunors in mce conpared to cells fromthe sane cell |ine that
| ackedlyniphatit esseksland phamdotegseds. Gupta, P.B., et al., "ldentification of
selective inhibitors of cancer stemcells by high-throughput screening,”
Cell, 13864-659 (2009). See also, Filnmore, CM and C. Kuperwasser, "Human
breast cancer WO 2011/ 083090PCT/ EP2011/000048 13
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cell lines contain stemlike cells that self-renew, give rise to

phenoty se progeny and survive chenot hera B Res. ,
10: R25 ] I'n many tunors, cancer stem cel
relatively small proportion of all vimble cells existing wuoimn a vunor. By

contra e jority of tunmor cells conmprisi.ng the bul k. of. the,tunor are
nabt o4} Nt EhEbiced Bnediaie sahnesaiiih bieBan cPfhedh e B ummEme iR, o |
cancer oslbbille§ eShch dERYers afSitrolwil £ dudtil BRlcRiohiayand Wb i@ Medarahdmb Nespeetivdy.
conprising the tunmor. As used herein, bulk tunor cells refer to tunor cells

unabl eBressti aaneqrapp alse wiariasoy soreppem whidhtbpns in eqringetiveifises ef thebseashunber s of
such cells. ar e cer cells also have different phenotypic
char ac%girulﬁls rg“sl ?(hg?lt qﬁ??(()%tvue%%e?@cel | s including the ability to self-renew

and fo ew tunpr upon transpl an [ of rel atively. spal nber of
cancer (00 Pleia e Lerd S8R HEit, PR aPentt drireny Tt LRl by

f 1 uor essreineMa @ Sity, abteflarc@tdingiAa td §ifh, (FvAGSE (S inAlthSihg PSR TarciXdie,

di stinctions between cancer stemcells and bulk tunor cells are also

possi binyasiy@@s Mfilypting)lebwlpsear¢igoma. besseourtoniypangt prapsticangeainciyfi€or y of
oper at r .S .ar i eved t ' roperties with
nor mal fngl? glnn? aggr&ﬁ)sre%}]?écﬁ?gﬁe’hﬁﬁﬁeeg%tﬁét%et;){?asgg anggﬁzlggéépéﬁré’gb&ém contributes to
thei r @advtihbing, tetaglavtéc cdréifoing, MuUtiROEs cdriinpma] Papet discase afidemipplenubealat s
undergo asymmetric cell division to produce two types of daught eiléliqedglﬁs'
The fi F4¢INPBA=RAPY AR grRIcinoman adenoihicysta crisinomps(adeftocystisraEenemah i stic

of i tstu%rgg? H%jo?a‘?&d}ﬂa.ab! e torenewitself indefinitely. The other
daughter, ca Fed R progenitor cell, is capable of dividing and

di fferenti ati,ng, pal bei to give rise to the spectrum of nore
differenti a?'gd cg?fas&k‘tc’i'ﬁlggﬁm%%%%s solid tunors. Progenitor cells
prolif higher, rate than stemcells and thug. contri 0. the
st A6 MRt ERE elspel SRl RGN L PR By ML SR bR 1o,
t he abpdimbiy tafnot,heaveliiRIthd Blogd oitculasief drlyinphitidyysganer ahdw tisiewite, and
progenitors. [0053] These properties allow cancer stemcells to give rise
ul t i mafosmya sesondagy gwm Theiwaprsart thengvs tisygsite aredgieried tgprvmekstatitinor . Thus,
when t I i11af; . i ; iLfute the
type ot sl fenlafi YRt ARk R e e BRRE LR, B LAl (rEReRal:!
t r ans pthanhatsposad to Gdec tssust smrefealet so hotvavtastaticibieaiteancarjfalesstecthe tisdues,
har bor %enetiffc mut at i ons and/ qr epi geneti c changes that cagn result in

g 10 S

al t er elPCR 9frtBF sgcoBfaryaetepiatc Tor NEgRPSt SPRLIORFOTgHs P Sdiich brgast ganqer o
resul t plepsAeEd A8 hdbdresN18RLY, AL EOBr GAUS boblhR cAtdey mab(asbféaa 1§ btteh6rgahior mal
cells that may constitute thé bulk of the tunor. [0054] Cancer stemcells
can beaswehtified according to a nunber of phenotypic characteristics that
di stinguish themfrombulk tunor cells. First, as noted above, cancer stem
cel | s @dg] Checeabells fryquently ppreaditodl ymphenvdesmair thehmpmmanyamspt, avitieldisicatled a new
host . P ontrast, WO 2011/.083?890PCT/ EP2011/ 000048 14 bul k tumor cells are
ei t her odedrvqlyqment OE TegIhal IS63€- or require many nore cell's than cancer

stemcells to achieve new tunor_ initiation. Cancer. stemcells are al so

i dent i FA04B] & ifput washingstehed umiteshbyppnyRastiel i thedy 9 opsralign.iaetaAstats ier s,
wher e I L& hRY &idkfil s erns of
mar ke?&gﬁ%&#tﬁg%}ﬂ%@%t Oggr?glg}bfegtegan%rs%t?geggl SO gr\l/e a pl)%gper’éﬁtﬁvg é‘Ea(;t?l’l ity,
conpar edcul ationy Exravasmionaal Icslonfzatign,quolifedeonsed angbgeesiso b waihpa neasomn
culture conditions,.and formso-called spherojds.. O her phenotypic

Gi'f 1 or SHCBUTera TRl e LE PRgE GmagvERRGE S PEREDERTET AR RYRF K ¢ unor
cel|'s adijfcdn®Hehityetissh®0TE hedsinpldh 8Kis RE ¢ 8ncef 8E1RGHust b8MHRE HotildaNd @leSO be
identifi'ed according to patterns of expression of certain nmarkers, either
al one bypathesizefite waddrgma phenetynip trassfoaaioss calledpnspithelial tomestnichiamaht
tunors, however . Lexhi bit di.fferen I ot . h rkers

i ncl udtéarbslltcl) Y r?%dlg%%lrhggégset ls\‘/\,ilfi"}'luilcuﬁl ’ ?ﬁeett (z:agﬁ. Iﬁlgf B%ﬁgt’r%ggﬁl(?&}sbﬁ’r Vg?é, "and can
be det gadegtlle shaypradiurrenginedivhichclepiade dise éxnakeltlilagmatbing thedbylfhdiiitaddgt 0,

i mrunohi st ochem stry, i mmunof | uorescence and FA%; anal ysis. O her

t echni BEFateHPULAEHRE PHIRATYFHME AN Hhe sarrgbnﬁeg Beglihy tissvsor Yihgp acanger gell
knowl e $ 0101364 OF Hinfitalik Yok bl ifhrisusbiFBefden cMBGEBR I

pr ot ei %g%%lﬁtfgracti vclity 0 \?E%cﬁééglﬁ“ﬁe gsssaye(ej fuﬂcti onaF ?gil %ﬂgélﬁgﬁqgtem
cells. Non-limting exanples of types of markers include transporter
proteins, such as those that export substances fromcells or uptake
substances into cells, enzynes, such as detoxifying enzynes. [0056]
Exenpl ary markers that may be used to identify breast cancer stemcells
include, but are not limted to: CD44, CD24 and ESA. O her markers useful
for identifying cancer stemcells are also possible. In sone enbodinents,

o o o o Y o - Y b1 o,
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cells is to test their ability to initiate tunor growth after

transpl antatinn intn a non-hunman recipient aninmal. [0058] Methods of
transpl ul for assessing whether a tunor c 1t ai ns
cancer stemcells are famliar to thoge of ordi nary skill in the art. As a

non-limtin anple, .at r,,or portion thereof' containin
cancelr e§§%§r§’t‘€€’(q“gg?t§s F%Ff?&'@taod §tffé‘ﬁ’ | yB\Phatis st Tﬁ%é@ﬂr%hcel%@ eaftlerI ]
the tupleldvig %&éecdcala%r@%%lemi 1§qhsﬁétedsywemoe%wr@@an ef toSORBnph e,

treatment, effective t0 disaggregate the tunor and release’its constituent
cel | s. ThY capceratellvmdy theniasige uatlteeqaplllameor lympheees efrealoygars sugh astigeronl y be

oS TR O MR VOB LA B8

cent ri fissgakpaes. aﬂﬁ11§Ldlpﬁ@doadmmmkmﬁ&r&tmmmraemeﬂbsmt}fearwoprasﬁct eemscel | s
are |sol ated according to nethods known in the art. As discussed above, in

one nodks PRTesidegoeinthpir aewdoshiissee prd sgin Ksgrowe rWhFrhﬂﬁdWe‘lnﬁ@Sté?‘c PR %er s

i ndic t

ant1 Doy s ShRRRE e 3t BV B o8 B BB Ao S B
enbodi ofaremsblosd bessplshﬂbltbmmnmxspestceshpq)iy aogeaiand ngtmmnaethesfhﬁrgrc‘eirﬂgs can
be isol ated according to other phenotypic characteristics, such as their
abili tS‘/‘chEi exclude certain dyes. [0060] After isolating the rel evant

cel l ul ar subpopul ati ons, predeterm ned nunbers of such cells are then

i mpl ant ed i?rgo oBeeast Gopeer RegwyEenes ssues or organs in a recipient animal.

In sonme enbodi nents, the recipient aninmal is_an imunodeficient nDuse

i ncl udiffd9bBreasiganterrpeustenee isdefimedng a retwincaf bgashcanseicatier disawRGRE which

i mmunogdef her
spoci craS eI bas B REARGTRAL Mok e rAELE AL it am

ski I'| eplacy 4s thaorigin@DéahkerGal ik sergarodeao ntr(p[ganﬁﬁubsantednéahemmlrjhe into fat
pads (such as the nam f at d of mce ncreas . o

a
| i ver , M3SteGtAmy SER ‘kISdW@V’n(‘%%‘F??é%C“Fﬁ?‘%P t C? a{l Hh%&ﬂ’es?sﬂe%é?%%wd‘é’ﬁabe
I npl an&@%éﬂ&%m@ﬁ@&fnsﬁe?&i‘%@%eaa%“péﬁl@&s ' WhSre WS feturhihgRERt 84HeHEIRALS, the
target tissue or organ Is chosen to replicate the tisSsue or organ of origin
of thelynmhmodamdemssacm% ite. pliesweithe Qnglnalclahefrr, #ilotivmesn sregringt i nct

ti ssues or organ re cho c ost t c ohS a
non- || FRCT A oREnRae e FaimEg Pep! SPeh aR e e o tBr P SPER it ot he
renal ehe e f@tfe ¢ ENcahddy) IRUERwtasasEaes efi@tdncabi ity to initiate a new
t unor . 062] After i rrpl antation, which is effected usi ng techni ques

famli ar t 07yhos e akerO$@hheks §1'fdh|reasi kane&l | s are left undisturbed to
determ ne whether a new tunor grows at the site of WO

2011/ Ogﬁ Bgﬁl—é RO MO0 A4 ﬁés%ly RBBREul @BsucEOR ath@l lsSmieMndRl @ehprise a
subcut tunor growt h can’ be assessed by visual exam nation and
pal pat plaralivy of dernsint eellofypesipdvamg distimat phérfotypic and fungtieral g’rftmrtlert §n #iige can

"t or nEPGh U PR At dralodst CnoHr ey S ihor R P B e b Bndhe

post - i gAlsaBhdprisig sbRd Aahersid R dxtendtd WhRh tlhe?l 46 e5Rble ofdAiatihg $kmatibs ofi ze.
Al ternatively, accordin to t he know edge the ordinary skilled artisan,

non- i nvasw\mn@ewhm gensplaniad e ru:@eaztetle t@eeeseshqsmmo gpevhest gfghesgmerpe
cancer e p I
I o St L
adher eglegnativlelyy hemeosdiahterssem vélby dﬁSOim:dsK dthureellcedrhprisingthegsmot hdsel y t o

be abl e to grow as spheroids under the sane c ndi tions. S‘E)herm ds are

conpackwgh peduced mtewl te Inifiate ney gt afisr frapsp aé‘éﬂqoé‘ BYO AP DAY WPEE af t er
bei ng Sil oi ds
s profaRaieuia, Gh pAOREFARGh: SURRARSICONBII ey LALTTRI A ol & bR SaR%:
Manmmo Cedlt e havan@a bambestémmwilﬁhemmepd wmcﬂbiﬂ)tlocfgnngewmmors ivamico compared

Canada), ge era in the presence. qf eC| 0 C s (i,ncl udi ng,
but no%0 ‘Teﬁﬁ&o 3amﬁﬁf@ilf’ﬁﬁ}fa%%gﬁﬂ ﬁ’eﬁg 8?1 %@%gypgnz:'@g fpgéﬁ Hobl ast
G owt he[gagh fiatioR BGEéléemenﬁhlbnmtsloﬁmee stetnidefls @yihl@ﬁthh’@)ghPﬁt Soédnaes to
whi ch mammal i an cel poor | é adhere. Simlar to stemcells from normal

7

ti ssue€ell; k38lﬁé§58ée@p§ﬁ| Seoglsedilmersg: Conans, C Jfunparwasses “Blugfaarbaeast eanicgr gr ow
as spheroids under the appropriate culture conditions. See, e.g., Rappa,

G, et al., Exp. Cell Res., 314:2110 (2008); Singh, S. K, et al., Cancer
Res., 63:5821 (2003); Fang, D., et al., Cancer Res., 65:9328 (2005). By
contrast, bulk tunor cells, which tend to nore highly differentiated, are

| ess likely to form spheroids under the sane culture conditions. Were bul k
tunor cells are able to formspheroids, they tend to be smaller and/or
fewer |n nunber corrpared to those for rred by a 5| m I ar nunber of cancer stem

= ~ ~ o F A/~ AT o
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17 progenitor cells may al so explain the conparative ability of stemcells

to surv’ to radiation and toxi c chenpt herapeti~ =2nente thqt
woul d k )r cells. [0065] Wthout wishing to /
particular theory ot operation, the ofsservation that c._ __. .3 are

resistant.to r dlaio and..che er ain the enonen

recurr Elclgleis O QWCS FOHEEi© lrﬁ@‘ Foigtega‘gmﬁltvﬁ%éﬁﬁcﬁplteﬂgtygtﬁagg%“ﬁyﬁe&rggerﬂ’pr a. In
such paid effife chdnftherapy,” B, Ciidet REd. }’I@R%?QZOOSE causing the tunors to
shrink or disappear in di agnostic scans, but the tunors reappear sone tine
af ter fopSef FEAinFRARES cahQP8n t@tk%ﬁ%@@&telat@vewenmkﬁog%i&%mrw@mem
cells in the nmechanismof recurrence, it i s hypothesi that while nost or
even atdllsehistibgivithinmbmare IE)scoamtIestktHelreajontw Qﬂimnoh@ihrwmphh@géhqt bulkiof a

nunber ,of viable er .stemcells e to thei I nhanced

b1 1t (et ERe Snaitngs biGRER segrnatarn Brslanteb B chBe oA f U e her apy
I s congindéleem COIRSRap Uonktivitd ehetrBhjofitys @R EVenUA] the callPWmpResing theitgor. As
reformation of the original tunmor or formation of new tunors. [0067]

Consi stsedthergin, rbutlhtugwtr hélé@r ly:ferut@ tyiaer ¢edlp ynetde t nitate neatwems ugPn i ce

tr anSpr %ﬁﬂ aWO%l unﬁe lli'l% tOf%ﬁla'lC(,eJuS%?é !]lg]se %n&r Sﬂ: qT%btlli‘aQ/r apEUtl c
agent was e iv PECCPor "and enric he |on cells from

the t Udliﬁﬂeﬁenh pmrmgy;ﬁha}taat@dtaﬁstﬁt thas bulk tmmreellsinemdo@ ths abletly toFse]f-rehewal .
2007, "l et-7 Regul ates self renewal and t rigeni Clt of _breast canﬁ

cel | s, andderm amy thmpg upan trpnpiatatao @H§E’1‘1\‘i§1ﬁhsﬁﬁ llbep pESANCERSARGEIIS e
cells ﬁ{deexﬁ?ésklﬁh%@hl t{? R4 ER Ve RctaB lﬁ“ﬁllf&rgsc%'&% REiD&aREN ofinBYPAES)
suggests that such ce F'S "ar e responsi ble breast cancer reclrrence.

Phi | | i rsothér. askays e Otladr. d;stihﬁhmstwwemeanoér s8R 4¢1 161t/ b4 thmdoroeHs are also
cancer-injtiating cells to radiation,” J. Natl. Canc. Inst.,

98( 24) PXPPE 1785 (2006) Gupta P B., etal., and Filnore, CM and C
Kuper wasser dvances |@Fgﬁderstand| ng the Rol e of

Pr ogast008al MﬂBPEWSSE’“GaFﬁ&érbOPO@QEPnMa%E 8 ohPrefAtoResanger Sie cFls ¢ he
exanpl s, i V, t sl ne
(Casr R bR I B p e e S P o e e
| i nes, stiforeells cmtthbutesMaﬂthMBBBﬂJty:m gise asdto‘lwﬁ‘ibrscdhlmrtmularauyucclgﬁtctm@ellm
corrparedto control li.nes. Iatedtot i,n vitro
exper i HRssr&0 asé(HB’i"ftEEtﬁ‘felidWést}%“ 51%"8 L B0 RS ) ;‘ H@E L]F gﬁh ﬁ “?ﬂ%‘n&ast rin

gene V\asiiféRhENSE ndletMAs tHe'%g:nll BMELISar MBI DF it9 'pareﬁt ofit%n%amgw enbiveast
cancers and anong 7 out of 25 netastatic breast cancers tai ned from human

br east itsdfiodefimtely. efhsotheniugbte/ @Hed 8 preeniwil ispepdlgofidividingarthst r i n

et s et o o o R BB F e Pl RSBt o Bbr PRt MRl ng

r especin hény@ilidsthbtsc Hrogasfor canceblifepdteat 4 highttrae thias stemadel 10 and3hus
applicants that the nmedian bl ood | evel of PG anbng patients di agnosed with

met ast eantabye inthe phasiederevBnehihe Hmore Wheicanihy St%ﬁfrlés AR FSPPRARIG 69F Hheis
hi gh I Th t ast at
br Sact *SRTRE Aol O Bhay oA BB belbrafifEh b 5%‘%%{%*3 E| 000 H gher than

o agnolW8SGarbsrt ol 8L ERcEEhEE Qb0 B URRhPL G i pRRbESY °

possi béglstconmpeisgtthé Q@“ﬁﬁgaﬁlﬂtﬁe Thus prkastrarspraed ihto ap&tw sl R¥neoreal i ng
the blood PG level in a patient suspected of hayi n% breast cancer to the

bl ood Fetis|cen &gcopstithiedhe fped tyraer oy whiely they grgaated; exem aftesmubigple setigl oo d

pl asma, an a?xgatr%ﬁE URhL P stafn ARk FOHRJerUGhing: l{b‘}‘iﬁfa{]&lﬁ%ﬂg h%Fm&%@naﬁ utralizing
antlbod present disclosure’using t ni gques ‘suc ut not

|'i m t ethutavioniRaukd/or e;EgdnSAc cb&artgesnttmt careredilagnderal mblifraast patemsendioaded on

hi gher than. nor nal s of bJ o PG t hen be confirned us t her
Lot s, Tl e et | % e W OFmeRt iR IERLS B AR 0 6F U
Applic gmsﬂﬁ%woggﬁ@{&gggum&q%@m t hat the growth in culture of
certai n uman net astati c breast cancer cell lines, e.g. , MCF-7 cells and

MDA Vgt BhAcP stehPod RIERbE Sftnlificl GEBARRLo %hhbaoé@eﬂ&gt cand/ or

monocl bnal ! anti bodi es t hat specitically récognize hP riments using
MDA- VBeliBdcterstics tmednnsglasl'eﬁhetrhﬁwmtbtmﬁ( mrlnsﬂﬂrlf/lr&&fdsemteMOng, ancarstdm hPG
nonocl o dose responsi t the inhibit ef fect

Cout . B el bectity 6 RS re RRRs iien FRGsAH e REY st Hodiest
C-term nus of progastrin. By contrast, treating the T47D human netastatic
breast cancer cell line wth a nonocl onal anti body agai nst hPG did not
significantly affect the growth of such cells. These surprising discoveries
are interpreted to nean that some but not all human netastatic breast
cancer ceI I s are sen5|t|ve to PG and that the growth of such cells can be

oy " ~N g F A/~


sharon
Text Box

sharon
Text Box


WO 2011/ 083090PCT/ EP2011/ 000048 19 [0073] Based on the observation that
neutral i 7i na antihndi as ggai nst hPG can inhibit the growh of certain human
net ast a cer cells, nethods of treating P astatic
breast _...... ... --_3ible by adm nistering therapeutically errective

anmount.s .of neutrali zi. anti-hPG anti bodies to patients in need,of
treat nih B'I"'B(r’r ﬁ‘?\gf a&&%& ’E:url?ﬁ’be"a@tmﬁléw TUR% 95 rear e Ay JEFF ﬁglﬁsttga?:ar ri ed
out bycaaBeH sk BEISs BUCREVS h&W hymSeRSibh 2 Cafcdr Resn o@lsasé alkb eddntigasie byancer

contains PG sensitive breast cancer stemcells the growth of which can be
i nhi bi theid exgressiemonmomexpressionenficedain nharkeranvherpgsudln tunpiells fropythe

particul ar,. applic s found that about 95% of - MB- Xpressed a
phenot?ﬁn%cmwgfﬁg‘ﬁ (%%tﬁﬂfg?%&% &WFEW’IP&%SRI% iceagp ?hsg/e%n ggilsbaﬁgdaﬂé%e%ancer stem
cel | s frefep&itiaNEHitity) edmpireuy bulReciaus el VDA dvbw Addecehint-fidedoWGdheracd | ve and
nearly all these cells express the breast cancer stemcell mar k?r it is

i kel yewiyeg candtions apd éem so-ealiedpphereidsi Qthe pheppiypisiaiferengasicapatleof T47p
NP ¥e. rste ¥ .
o4 PP S Bt Q00 AR OB ik Ros SO, © "ot e ver e o

t t ai n about 1.6% Ch44+/ CR4- cel | | ¢,
were o055 AT AR Bn R Slieet sP0LCes Wy i R0 oo SRS el o™
ant i - hi¥préssion@dyrtaih Gthikdrs QihpOalbhe gr inhRritemeiodsyitothbr! Caactdratdin belzast

cancer stemcells are PG sensitive was the observation that gastrin gene
expr esEp®iiferenImmens, hgwewran may ienbibd siferentaarkenehengtypss- Ry PrERS under

| ow adher . bl i f : m

col | o NELEP PGy b EEs Wit ART MR B KON iR AR beiackR0Rting

gr own vanidey of tevhraginsriscioding dndinbi hmited &, itnowgbhistoehémistigt on PG secretion
fromsuch cells is not yet known. [Q076 ven thoygh a relatively | ow

pr opor BN uOWF@“Fe@@fi %é%(b?aig%s' (&‘&fﬁ;eéﬁ?ﬂge,s ffébgaF@HI%‘Baﬁ?‘Sh?fa a‘?lsﬁr t her
suppor foskple ﬁ&grdiﬁjfﬁ‘) thO Rho W8S bf GBRCSTImHBMIGREd B tBE Brt PMARAS alsbve by
growi ng MCF-7 cell's under | ow adherence culture conditions and determn ning
t he efinelle pfotsipedicfdctivianof bidh can batassaned Smctpiadlyoh ganesr stgm eahls. Non-
explained.in the Exanples,. treatnment, wth ap anti.- PG mnocl o i body
reduce](’jmﬁH’@ AP o5 RES REPBFERES HISIIIS‘&%%“BSR%{%’E Bri¥8PS PC}B%chlﬁéee&glp?‘l r%EjTi d

f or mat §BetaHEE S orh Q¥ PEINRARGAb M deY iifto COIN] ichZydiés, uchas@epefling caspaes.at ed
Wi th cancer stemcells, these results indicate MCF-7 cells, |ike NDA-MB-231
cells, ' et (U8t REFBS hseddD §@ntiF) Bréafhh&er kit &IRWANUE, buhi ch
are i n[noﬁg?t gﬁ%@%ﬁ?ﬁdgﬁtz?ng }gnt i SE)odi es.n l?}(1}3077] Bui Ir_di ng on th?s wor K,
appl i cammnst binsted tesCBd4 G024 ahd ES AofOtheremarksrs ysgfulfim-identdying oaneds stem

different anti-hPG.nonpcl onal aniibody,whjile th I I under
conventd S35 al&%??ﬁfbggcghsd’mﬁe QO&éW%tF’ %F%??nf‘%%ﬁea{(rc?? %%%g\ﬁﬁfgggg%ved and
the cejnlifcawls 6f tklcan®d stefh &INPHeRVKPE.OITE0RNE erblatimlemny ol thegresenedisolostirej ons,
whi ch selects for the growmh of cancer stem. WO

2011/ 08389 GPCEL Eernaells moptkesidontified hysthe Aplinwiag maskea phepetyps geipeffsn?t t hat
MCF- 7 cel . 1AM Iy- nOG| I i Qrned fewer
spher of qi &SRR AFR EHL [ ple SidRER PR BRI PEDAI Mot pr esent
dur i ngCDag(+)D 24y emdeC 044w/ (T D69 E SH(H. hExpressdorn oftother ritiwkersy aslil t i s
interpreted to nmegn both that. MCF-7 cells cantainh breast cancer stemcells
that  aFembARIEISEEA PBYETHS FeERatamY pifg BENET WRRelfY cBRsH) SEREAL: (ERE

i nhi bi torycefd . BHGReSdREBdHBEAS of Bkht digdlbure, t he
conti n%%&gr&r;ess‘gﬂlg@%&# E{Rﬁggil%rblgﬁ% es. [%078] Bagetd Ooﬁﬁ:t%)ﬁe ofosler \_/atri on t hat
cert ai brebsteaster swncenlls mayrheidantHdsusing FACE apalysieas thaserceldd Josted meto ttheat

I bel i d b nsibl.e f f
cancer SeRlTF o hpRane e Bedr PRI TREATlS G Rhehaf BT BTEL g

possi bhgh-Biifineatanile BRGUcRRAIE cliO HOEE Rt 8Fe P332ent i on of breast cancer
recurrence with a neutralizing anti-hPG antibody in an anount effective to

pr evenfooshe AL G BBGE cRhcd? sRABECIGRAR Blso beiRstRALRisheLIBMAAM nrdGRlls by
PG sensitive. Applicants' surprising findi ngs are also the basis for
met hodtheofingreased wapavity tthénigatonew tumopgrosdh gfter tyansplagtation rin @aewshasin cel | s

b ' h | | it h.an f. | i zi d-h i bod
of tect 1% BB R 6 For b AR T Bpufudh (8 SsnlesBPaPlihe sl

Anti bodi es useful in the methods and kits disclosed herein are those that
specifically bind human progastrin over other products of the gastrin gene.
As illustrated in FIG 13, the gastrin gene is translated into a 101-am no
aci d pol ypeptide, called pre-progastrin, which contains a signal sequence
(underlined) that is cleaved, giving rise to progastrin, an 80-am noacid
pol ypeptide. Progastrin, in turn, is cleaved to generate a 34-am no-acid
product, corresponding in sequence to residues 38-71 of progastrin, which

. - o .
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[0080] As used herein, an antibody is "highly specific for" hPG or "highly

speci fi o hPG if it binds to full-length pronastrin hut dnes not
bi nd at to amdated gastrin, or to glyci trin,
and is “specitic tor" hPG or "specifimally binds" hPG i 1t camwivo at

| east & out | d at er. of h F nd .t he other products
of the"Cy 'Qdﬁﬁ]&f‘gé&igb‘é‘?/"ﬁ ?’Gq"l’f’gb E ﬁergtmﬁrﬂtpa%énto ADORINTANG i
st andafedipRinf ghinthl.assays. A specific ELI SA assay that can be used to assess
the speci f| city of a particular anti-hPG antibody is provided in Exanple

I t th
(7 ef eriPaapl BHROIa Bt aora iRl irberSBRE el B R eOhaRs, e
PAbs" ) capremspem ctlésak f{rhaiat o hee MArdinpry sill othglartf gks 4 her-hpeting exaowds and,

in sone i nstances, agnostic. or other .in vitro us . ocl.onal] anti bodi es
are praf&er %‘p%%gf‘ ’esué%‘?cf“t%go WHH“%W"tcﬁ‘éStﬁrﬂtCieﬁﬁﬁés‘gﬁttefib%‘ﬁ 8%%'s not
criti caﬁglcéi%iééhoﬁn’frhereﬁﬁrané hmﬁltg@er@mméaohnanra&ddamm e8gbradnRf hPG
a CGtermnal region of hPG or a different ?I on of ecently, it has

been d@tb@rdmtmdntt hﬁ@ctwatto Hisaggregate thednmeor @rrdalle eapg its Pm@tlmt ¢dldi es, the

sel ect n_of anti ra he ortant
2ol oct A AR AR Rk s SRt A s RILAR8YRE o

2010 aémskb&eﬁpmaneatcmmlw trch@h&16, 041 filed Qctober 15, 2010, the

di scl osures and specifically disclosed anti-hPG anti bodi es of which are

i ncor pEp3YEA fBes BEINsRBedsdPl pR&Rred) BeRleNd hfelolle&be by @entHfu@tioh Aed ' 329 and
'041 argp |]ce:at| ons, ?eg%ectll\ie reAs dIeSC| osgd in tz 329@and '041

appl i catbpopsationstknain tawotrgfm@sd@remrv:eﬁstem@mlw@lgﬂatﬁ@up@ﬁ%dlpg@uﬁ@fhﬁﬁ of

nonocl gnal di,es,.t hat ecificall h N [
condi tllqbﬁ@‘ h 'gdAS dé?'ctuaseﬁ § Y éréﬁne ?‘% F mlr']ntgn gcémg’ngﬁsgce}gp%‘ﬁ eg %géegs u[f |y
rai se pleyss siddrkantindibieTichixed s ceﬁlacdoh]as afdddtedtabigtising epeifid nant hPG

(see, e.g., WD 08/076454 to, Sing h and eptide corregp nding to the | ast
ten anfmidogdies gad ﬁpmteﬁ%enee@@r\fﬁ%iaﬂe léﬁalrtﬁr(l’ )( deethgrrm9PaigsB®? t 0 Hol | ande

etal. stﬁbélﬁgtl&% sglg [e@lto% cgﬂﬁﬁﬂl%%ce gﬁé Eahr béﬁ%ol@%ﬁ%@c&rﬁﬂgh@ othef9d and

'041 a I ons, geni c rmnal and C-term nal sequenCes wthin the
hPG seﬂmnt}@ma\aeadnﬁfslncs dect af thenl abtiity tocexclusle cagaid dyes.gener at e nonocl onal
anti bodi es that specifically bind hPG Interestingly, the antigenic

sequenmR6OE Adten Rbldbiag hdelevent clluR@ et pofatibig phddetesiaiied muenbichsadf sacke uni que
to it. Peptide antigens having regi ons of sequence.in conmon w th other

pr oducedls@re thea igalantedrinigams or mre @g&%]sglesgg_?rga@w aFRpIRESBNIle ]y
monoc| 9025?&% Eé%gl%q eg]og éleﬂﬁjmu%gi aRiimth ABGRfiddtt d%g ihEludR %‘Huf heal ly.
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2011/ 0&3&? PRSE ﬁ%@% @ROR4S0 replicate the tissue or organ of origin of the tumor under

analysis. However, in other embodiments, distinct tissues or organs are chosen in which to

host the implanted cells. As a non-limiting example, colon cancer stem cells can be
transplanted into the renal capsule of a NOD-SCID mouse to assess their ability to initiate a

new tumor.

[0062] After implantation, which is effected using techniques familiar to those of ordinary

skill, the cells are left undisturbed to determine whether a new tumor grows at the site of
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)1mp antation. (For (gells iml\Il)?ante(} subcutaneously, tumor growth can be assessed by visual

examination and palpation of the site of implantation. If a tumor does grow, its size can be

measured through time using calipers. For cells implanted into an internal organ, the animal

may be sacrificed at a predetermined time post-implantation to determine if a tumor is

present, and if so, its size. Alternatively, according to the knowledge of the ordinary skilled

artisan, non-invasive techniques can be used to assess tumor growth.

[0063] The cancer stem cell phenotype is also characterized by the preferential ability of
cancer stem cells to grow as spheroids under serum-free, low adherence culture conditions,
whereas bulk tumor cells are less likely to be able to grow as spheroids under the same
conditions. Spheroids are compacted balls of cells that form as certain cells grow in culture
after being seeded as disaggregated suspensions. The formation of such spheroids is
promoted when the cells are grown in serum-free medium (e.g., MammoCult®, available
from StemCell Technologies, Inc., Vancouver, Canada), generally in the presence of specific
growth factors (including, but not limited to, Epidermal Growth Factor (EGF) and basic
Fibroblast Growth Factor (bFGF)), and in tissue culture dishes having surfaces to which
mammalian cells poorly adhere. Similar to stem cells from normal tissues, it has been
discovered that cancer stem cells preferentially grow as spheroids under the appropriate
culture conditions. See, e.g., Rappa, G., et al., Exp. Cell Res., 314:2110 (2008); Singh, S.K,,
et al., Cancer Res., 63:5821 (2003); Fang, D., et al., Cancer Res., 65:9328 (2005). By
contrast, bulk tumor cells, which tend to more highly differentiated, are less likely to form
spheroids under the same culture conditions. Where bulk tumor cells are able to form
spheroids, they tend to be smaller and/or fewer in number compared to those formed by a

similar number of cancer stem cells.
7.5. Cancer Stem Cells and Breast Cancer Recurrence

[0064] Tumor cells with properties of cancer stem cells have been identified that exhibit
enhanced resistance to radiation and/or chemotherapeutic agents. Different molecular
mechanisms have been proposed to explain resistance of cancer stem cells to radiation or
chemotherapeutic agents. For example, it has been reported that certain cancer stem cells
may be able to more readily repair their DNA after genotoxic insults, whereas other cancer
stem cells express high levels of anti-apoptotic proteins or of molecular pumps effective to
eliminate chemotherapeutic agents entering such cells. Eyler, C.E., and J.N. Rich, J. Clin.

Oncol., 26:2839-2845 (2008). That cancer stem cells also proliferate more slowly than
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progenitor cells may also explain the comparative ability of stem cells to survive exposure to

radiation and toxic chemotherapeutic agents that would kill bulk tumor cells.

[0065] Without wishing to be bound by any particular theory of operation, the observation
that cancer stem cells are resistant to radiation and chemotherapy may explain the
phenomenon of recurrence in cancer patients treated with such therapies. Eyler, supra. In
such patients, treatment is initially effective, causing the tumors to shrink or disappear in

diagnostic scans, but the tumors reappear some time after treatment ceases.

[0066] With respect to the role of cancer stem cells in the mechanism of recurrence, it 1s
hypothesized that while most or even all the bulk tumor cells are killed by the therapy, there
remain a number of viable cancer stem cells that survive due to their enhanced ability to resist
the effects of radiation or chemotherapy. After therapy is concluded, these surviving cells

continue to grow, permitting reformation of the original tumor or formation of new tumors.

[0067] Consistent with this theory, it was reported that treatment of mice transplanted with a
human breast cancer cell line with a chemotherapeutic agent was effective to select for and
enrich the proportion of cells from the tumors having characteristics of cancer stem cells. Yu,
F., et al., 2007,“let-7 Regulates self renewal and tumorigenicity of breast cancer cells,” Cell

131:1109-23.

[0068] The observation that breast cancer stem cells are resistant to both radiation and to
chemotherapeutic agents suggests that such cells are responsible for breast cancer recurrence.
Phillips, T.M., et al., “The response of CD24°%/CD44" breast cancer-initiating cells to
radiation,” J. Natl. Canc. Inst., 98(24):1777-1785 (2006), Gupta, P.B., et al., and Filmore,

C.M. and C. Kuperwasser, supra.
7.6.  Advances in Understanding the Role of Progastrin in Breast Cancer

[0069] As described in further detail in the examples, applicants have surprisingly discovered
that the gastrin gene (GAST) is expressed in three different human metastatic breast cancer
cell lines, MCF-7 cells, MDA-MB231 cells and T47D cells at varying levels compared to
control cell lines. Related to the data from the in vitro experiments, applicants have also
surprisingly discovered that the gastrin gene was expressed at varying levels among 27 out of
105 primary breast cancers and among 7 out of 25 metastatic breast cancers obtained from

human breast cancer patients.

[0070] Because progastrin is a product of the gastrin gene (along with other peptides

processed post-translationally from the same gene product), the data from the in vitro and in
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patients diagnosed with metastatic breast cancer from whom the primary tumors were

0w

removed was higher compared to that in the blood of healthy controls. Thus, metastatic breast
cancer secretes PG which can be detected in the blood. Higher than normal levels of PG were
also detected in the blood of certain patients diagnosed with primary breast cancer.

Diagnostic tests are therefore possible to detect the presence of breast cancer in patients by
comparing the blood PG level in a patient suspected of having breast cancer to the blood PG
level in healthy patients without cancer. Levels of PG in blood plasma and/or serum can be
detected using neutralizing or non-neutralizing antibodies of the present disclosure using
techniques such as, but not limited to, RIA or ELISA. A tentative diagnosis of breast cancer
based on higher than normal levels of blood PG can then be confirmed using other tests, such

as a medical imaging test, for example, CT or MRL

[0071] Applicants have also surprisingly discovered that the growth in culture of certain
human metastatic breast cancer cell lines, e.g., MCF-7 cells and MDA-MB-231 cells, is
inhibited by treatment with polyclonal and/or monoclonal antibodies that specifically
recognize hPG. Experiments using MDA-MB-231 cells demonstated that the inhibitory effect
using an anti-hPG monoclonal antibody was dose responsive and that the inhibitory effect
could be mediated by antibodies recognizing both the N-terminus and C-terminus of
progastrin. By contrast, treating the T47D human metastatic breast cancer cell line with a
monoclonal antibody against hPG did not significantly affect the growth of such cells. These
surprising discoveries are interpreted to mean that some but not all human metastatic breast
cancer cells are sensitive to PG and that the growth of such cells can be inhibited by

treatement with neutralizing anti-hPG antibodies.

[0072] A PG-sensitive breast cancer cell is one that at least partly depends on progastrin for
its survival and/or growth, directly or indirectly. Without wishing to be bound by any
particular theory of operation, it is hypothesized that neutralizing anti-hPG antibodies are
effective to inhibit the survival and/or growth of such cells by binding to PG and blocking
PG-dependent signaling. Progastrin is therefore prevented from mediating its survival and/or
growth-promoting effects. Other mechanisms by which anti-PG antibodies inhibit the
survival and/or growth of breast cancer cells may exist, however, and the particular

mechanism of action is not intended to limit the scope of the present disclosure.
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[0073] Based on the observation that neutralizing antibodies against hPG can inhibit the
growth of certain human metastatic breast cancer cells, methods of treating PG-sensitive
metastatic breast cancer are possible by administering therapeutically effective amounts of

neutralizing anti-hPG antibodies to patients in need of treatment for metastatic breast cancer.

[0074] Other experiments carried out by applicants surprisingly demonstrated that metastatic
breast cancer contains PG-sensitive breast cancer stem cells the growth of which can be
inhibited by treatment with neutralizing anti-hPG antibodies. In particular, applicants found |
that about 95% of MDA-MB-231 cells expressed a phenotypic marker, CD44+/CD24-, which
identified them as breast cancer stem cells (experiment not shown). Because MDA-MB-231
cells are PG-sensitive and nearly all these cells express the breast cancer stem cell marker, it
is likely that the stem cells are PG-sensitive. Consistent with this, T47D cells, which were
found not to be PG-sensitive, contain no cells expressing CD44+/CD24- (experiment not
shown), whereas MCF-7 cells, which were reported to contain about 1.6% CD44+/CD24-
cells (Phillips, et al., supra) were also found to be sensitive to the growth inhibitory effect of
an anti-hPG antibody.

[0075] Supporting the conclusion that certain breast cancer stem cells are PG-sensitive was
the observation that gastrin gene expression in MDA-MB-231 cells increased when the cells
were grown under low adherence culture conditions which favor the growth of cancer stem
cells. Gastrin gene expression decreased in MCF-7 cells, however, when grown under low

adherence conditions, although the impact on PG secretion from such cells is not yet known.

[0076] Even though a relatively low proportion of MCF-7 cells express CD44+/CD24-,
applicants found further support for the idea that breast cancer stem cells are PG-sensitive by
growing MCF-7 cells under low adherence culture conditions and determining the effect of
specific antibody treatment on spheroid formation. As explained in the Examples, treatment
with an anti-hPG monoclonal antibody reduced the number of spheroids compared to
controls. Because spheroid formation under low adherence culture conditions is a property
associated with cancer stem cells, these results indicate MCF-7 cells, like MDA-MB-231
cells, contain PG-sensitive breast cancer stem cells the growth of which are inhibited by

neutralizing antibodies.

[0077] Building on this work, applicants also tested the effect of pretreating MCF-7 cells with
a different anti-hPG monoclonal antibody while the cells were grown under conventional
culture conditions after which the antibody was removed and the cells were allowed to

continue to grow under low adherence conditions, which selects for the growth of cancer stem
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cells. Applicants surprisingly found that MCF-7 cells pretreated with an anti-hPG
monoclonal antibody formed fewer spheroids compared to controls even though the
antibodies were not present during the low adherence growth phase of the experiment. This
result is interpreted to mean both that MCF-7 cells contain breast cancer stem cells that are
inhibited by a neutralizing anti-hPG antibody and that the inhibitory effect on the growth of

such stem cells does not require the continued presence of the antibodies.

[0078] Based on the observation that certain breast cancers contain PG-sensitive cancer stem
cells and that cancer stem cells are believed to be responsible for the phenomenon of cancer
recurrence, methods of preventing breast cancer recurrence are possible by treating patients in
need of prevention of breast cancer recurrence with a neutralizing anti-hPG antibody in an
amount effective to prevent the recurrence of breast cancer, wherein the breast cancer is PG-
sensitive. Applicants’ surprising findings are also the basis for methods of preventing the
growth of PG-sensitive breast cancer stem cells by treating such cells with an amount of a

neutralizing anti-hPG antibody effective to inhibit the growth of such cells.

7.7. Antibodies

[0079] Antibodies useful in the methods and kits disclosed herein are those that specifically
bind human progastrin over other products of the gastrin gene. As illustrated in FIG. 13, the
gastrin gene is translated into a 101-amino acid polypeptide, called pre-progastrin, which
contains a signal sequence (underlined) that is cleaved, giving rise to progastrin, an 80-amino-
acid polypeptide. Progastrin, in turn, is cleaved to generate a 34-amino-acid product,
corresponding in sequence to residues 38-71 of progastrin, which is then extended at its
carboxy terminus with a glycine residue, generating glycine-extended G34 (“G34-Gly”). A
by-product of this cleavage is a 6-amino-acid peptide, called the C-terminal flanking peptide,
or CTFP, which corresponds in sequence to residues 75-80 of progastrin. G34-Gly is then
further cleaved to generate a 17-residue polypeptide corresponding in sequence to residues
55-71 of progastrin and referred to as G17-Gly. Removal of the C-terminal glycines of
G34-Gly and G17-Gly, followed by C-terminal amidation, yields G34 and G17, respectively,

both of which are C-terminal amidated.

[0080] As used herein, an antibody is “highly specific for” hPG or “highly specifically binds”
hPG if it binds to full-length progastrin but does not bind at all to CTFP, to amidated gastrin,
or to glycine-extended gastrin, and is “specific for” hPG or “specifically binds” hPG if it
exhibits at least about 5-fold greater binding of hPG than CTFP and the other products of the
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gastrin gene, as measured in standard binding assays. A specific ELISA assay that can be

used to assess the specificity of a particular anti-hPG antibody is provided in Example 12.

[0081] Such highly specific and/or specific anti-hPG antibodies (referred to herein as “anti-
hPG antibodies”) may be polyclonal (“anti-hPG PAbs”) or monoclonal (“anti-hPG MAbs”),
although for therapeutic uses and, in some instances, diagnostic or other in vitro uses,

monoclonal antibodies are preferred.

[0082] The epitope bound by the anti-hPG antibodies is not critical. Useful anti-hPG
antibodies may bind an N-terminal region of hPG, a C-terminal region of hPG, or a different
region of hPG. Recently, it has been discovered that, at least for monoclonal anti-hPG
antibodies, the selection of antigen used to raise the anti-hPG antibodies may be important
(see, International Application No. PCT/EP2010/006329 filed October 15, 2010 and U.S.
application No. 12/906,041 filed October 15, 2010, the disclosures and specifically disclosed
anti-hPG antibodies of which are incorporated herein by reference; hereinafter referred to as
the ‘329 and ‘041 applications, respectively). As disclosed in the ‘329 and ‘041 applications,
not all antigens derived from hPG stimulate production of monoclonal antibodies that
specifically bind hPG under physiological conditions. Indeed, certain antigens that have been
used to successfully raise polyclonal anti-hPG antibodies, such as full-length recombinant
hPG (see, e.g., WO 08/076454 to Singh) and a peptide corresponding to the last ten amino
acids at the C-terminal end of hPG (see WO 07/135542 to Hollande et al.) failed to generate
monoclonal antibodies. As noted in the ‘329 and ‘041 applications, antigenic N-terminal and
C-terminal sequences within the hPG sequence have been identified that can be used to
generate nonoclonal antibodies that specifically bind hPG. Interestingly, the antigenic
sequence need not be limited to regions of the hPG sequence that are unique to it. Peptide
antigens having regions of sequence in common with other products of the gastrin gene, for
example, G17, G34 and CTFP, yield monoclonal antibodies that not only bind hPG, but bind
it specifically.

[0083] Anti-hPG antibodies obtainable using a peptide antigen having a sequence
corresponding to an N-terminal region of hPG and/or that bind an N-terminal region of hPG
are referred to herein as “N-terminal anti-PG antibodies.” A specific exemplary antigenic
region of hPG that can be used to construct an immunogen suitable for obtaining both
polyclonal and monoclonal antibodies specific for hPG corresponds to residue 1 to 14 of hPG:
SWKPRSQQPDAPLG (SEQ ID NO:25). Exemplary immonogens useful for obtaining N-

terminal anti-hPG antibodies, as well as CDR and Vy and V| sequences of N-terminal anti-
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including this antigen useful for obtaining C-terminal anti-hPG antibodies, as well as CDR

and Vy and V| sequences of C-terminal anti-hPG monoclonal antibodies obtained with these

exemplary immunogens, are provided in TABLE 1B, below, and the Examples section.
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[0085] The specific epitopes bound by the exemplary anti-hPG monoclonal antibodies
MAb1-MAD23 provided in TABLES 1A and 1B were mapped using the SPOT technique and
alanine scanning, as described in Laune ef al., 2002, J. Inmunol. Methods 267:53-70 and
Laune, 1997, J. Biol. Chem. 272:30937-30944, respectively (see also, Example 6 of the ‘329

application).

[0086] In the SPOT technique, 15 amino acid peptide sequences spanning a putative epitope
are generated and spotted onto a nitrocellulose membrane which is then probed with the test
antibody to determine the minimal epitope sequence recognized by the antibody. Alanine
scanning is used to determine residues within an epitope that are critical for antibody binding.
Each residue within a putative epitope is mutated, one by one, to an alanine, and the alanine-

containing peptides are then probed with the test antibody.

[0087] For N-terminal anti-hPG monoclonal antibodies MAbs1-4 and 15-20, epitopes
comprise at least the following sequences: DAPLG (SEQ ID NO:28), PDAPLG (SEQ ID
NO:29), PRSQQPD (SEQ ID NO:30), WKPRSQQPD (SEQ ID NO:31), or
WKPRSQQPDAPLG (SEQ ID NO:32), as shown in TABLE 2A below.

TABLE 2A
PG peptide antigen:
MADb# SWKPRSQQPDAPLG SEQ ID NO
MADb?2 WKPRSQQPDAPLG 32
MAb4 WKPRSQQPDAPLG 32
MADb1 PDAPLG 29
MADB3 DAPLG 28
MAb17 WKPRSQQPD 31
MADbI8 WKPRSQQPD 31
MADbI19 WKPRSQQPD 31
MAb20 WKPRSQQPD 31
MADbI15 PRSQQPD 30
MADb16 PRSQQPD 30

[0088] For C-terminal anti-hPG monoclonal antibodies MAbs5-7, 9-12, 14 and 21-23,
epitopes comprise at least the following sequences: FGRR (SEQ ID NO:33), MDFGR (SEQ
ID NO:34), AEDEN (SEQ ID NO:35), and GWMDFGRR (SEQ ID NO:36), as shown in
TABLE 2B, below.

TABLE 2A
PG peptide antigen:
MAD# QGPWLEEEEEAYGWMDFGRRSAEDEN SEQ ID NO
MADb14 GWMDFGRR 36
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TABLE 2A
PG peptide antigen:
MADb# QGPWLEEEEEAYGWMDFGRRSAEDEN SEQ ID NO
MAb11 MDFGR 34
MADS FGRR 33
MADb6 FGRR 33
MAb7 FGRR 33
MADB9 FGRR 33
MADbI10 FGRR. .E 33
MADbI12 FGRR 33
MADb23 AEDEN 35

[0089] The epitope mapping experiments reveal that anti-hPG MAb2 and MAb4 bind the
same epitope; anti-hPG MAb1 and MADb3 bind approximately the same epitope; MAb17,
MADb18, MADb19, and MAbB20 bind approximately the same epitope; MAb15 and MAb16 bind
approximately the same epitope; anti-hPG MAbS5, MAb6, MAb7, MADY, and MAb12 bind
the same epitope and bind approximately the same epitope as anti-hPG MAb10; and anti-hPG
MADbI11 and MAb14 bind approximately the same epitope.

[0090] Specific embodiments of N-terminal anti-PG antibodies useful in the methods and kits
~ described herein include antibodies that bind an epitope that includes residues 10 to 14 of hPG
(SEQID NO:28), residues 9 to 14 of hPG (SEQ ID NO:29), residues 4 to 10 of hPG (SEQ ID
NO:30), residues 2 to 10 of hPG (SEQ ID NO:31), or residues 2 to 14 of hPG (SEQ ID

NO:32). ‘

[0091] Specific embodiments of C-terminal anti-PG antibodies useful in the methods and kits
described herein include antibodies that bind an epitope that includes residues 71 to 74 of hPG
(SEQ ID NO:33), residues 69 to 73 of hPG (SEQ ID NO:34), residues 76 to 80 of hPG (SEQ
ID NO:35), or residues 67 to 74 of hPG (SEQ ID NO:36).

[0092] N-terminal and C-terminal anti-hPG antibodies useful in the methods and kits
disclosed herein in addition to those provided in TABLES 1A & 1B can be identified in
competitive binding assays with exemplary MAbs 1-23, or with other reference antibodies

that bind N- or C- terminal epitopes, as will be described in more detail in a later section.

[0093] As also reported in the ‘329 and ‘041 applications, not all anti-hPG antibodies, even
those that exhibit a high degree of specificity and affinity for hPG, neutralize the biological
activity of hPG. For example, although anti-hPG MAb14 binds hPG with a Kp of about

6 pM, it did not, at least at the concentration tested, inhibit the growth of certain colorectal
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cancer cells in an in vitro assay, whereas other anti-hPG monoclonal antibodies, for example
MAb1-MAb13 and MAb15-MAb23, exhibited inhibitory activity to varying degrees. While
both non-neutralizing and neutralizing antibodies that specifically bind hPG are useful for the
diagnostic methods of the present disclosure, anti-hPG antibodies useful for therapeutic
methods should exhibit neutralizing activity. As described in the Examples, MAb3 and
MADS were demonstrated to have neutralizing activity when tested for their ability to inhibit
the growth of MDA-MB-231 and MCF7 breast cancer cells in culture. Whether other

antibodies of the present disclosure are neutralizing may be determined empirically.

[0094] As used herein, a “neutralizing anti-hPG antibody” is an anti-hPG antibody that yields
a statistically significant reduction in the number of live breast cancer cells in a test sample
treated with the anti-hPG antibody as compared to a control sample treated with a non-
specific antibody. A specific assay for assessing the capability of any particular anti-hPG
antibody to be neutralizing is described in Example 13. Those anti-hPG antibodies that
exhibit at least about a 50% reduction in the number of live breast cancer cells in this assay
are believed to be especially useful in treating breast cancer, although anti-hPG antibodies
exhibiting lower levels of neutralizing activity, for example, a statistically significant
reduction of 40%, 30%, 20%, 15%, or even 10%, in the number of live breast cancer cells in
this assay are expected to provide therapeutic benefits. Exemplary cells for use in these
assays include, but are not limited to, the PG-sensitive breast cancer cell lines described

herein.

[0095] Accordingly, in some embodiments, for example therapeutic embodiments, useful
anti-hPG antibodies are neutralizing. As disclosed herein and in the ‘329 and ‘041
applications, the ability of an anti-hPG monoclonal antibody to be neutralizing is not epitope-
dependent, as both N-terminal (e.g., MAb3) and C-terminal (e.g., MAbS) anti-hPG
monoclonal antibodies exhibited neutralizing activity in assays with breast cancer cells. Thus,
in some specific embodiments, the neutralizing anti-hPG antibodies are N-terminal
neutralizing anti-hPG antibodies. In other embodiments, the neutralizing anti-hPG antibodies

are C-terminal neutralizing anti-hPG antibodies.

[0096] The affinity of any specific anti-hPG antibody is not critical. However, for some uses,
antibodies exhibiting affinities of at least about 1 uM may be preferred. For therapeutic uses,
an affinity of at least about 90 nM, 80 nM, 70 nM, 60 nM, 50 nM, 40 nM, 30 nM, 20 nM, 15
nM, 10 nM, 7 nM, 6 nM, 5 nM, 4 nM, 3 nM, 2 nM, 1 nM, 0.1 nM, 0.01 nM, 0.001 nM or

even greater, may be desirable. The measured affinities of the anti-hPG monoclonal
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antibodies identified in TABLES 1A & 1B range from 10 to 10"'? M, as noted in TABLE 3,

“below;

TABLE 3

Monoclonal Antibody Affinity constant

measured
KD (M)

Anti-hPG MAb 1 2.5 uM (2.5 x10°M)
Anti-hPG MAb 2 185 nM (1.85 x10"'M)
Anti-hPG MAb 3 6.4 nM (6.4 x10°M)
Anti-hPG MAb 4 3.5nM (3.5 x10°M)
Anti-hPG MAb 5 13 pM (1.30 x10"'M)
Anti-hPG MAb 6 0.6 nM (6.38 x10"°M)
Anti-hPGMAb 7 58 pM (5.84 x10" 'M)
Anti-hPG MAD 8 0.1 nM (1.08 x10"°M)
Anti-hPG MAb 10 3.6 nM (3.62 x10”°M)
Anti-hPG MAb 11 0.3 nM (3.12 x10"°M)
Anti-hPG MAb 12 0.4 nM (4.43 x107°M)
Anti-hPG MAb 13 0.6 nM (6.12 x107°M)
Anti-hPG MAb 14 6.8 pM (6.86 x10"°M)
Anti-hPG MAb 15 0.2 nM (2.11 x10"°M)
Anti-hPG MADb 16 0.2 nM (2.78 x10"°M)
Anti-hPG MAb 17 8.3 nM (8.29 x10”°M)
Anti-hPG MAb 18 1.2 nM (1.24 x10”°M)
Anti-hPG MAb 19 0.7 nM (7.79 x10"°M)
Anti-hPG MAb 20 0.2 nM (2.47 x10"'°M)
Anti-hPG MAb 21 3.9 nM (3.90 x10°M)
Anti-hPG MAb 22 5 nM (4.94 x10°M)
Anti-hPG MAb 23 0.4 uM (3.99 x10'M)

[0097] An anti-PG monoclonal antibody having an affinity especially suited for a particular
desired application can be readily selected from amongst these, or generated or designed
using the various immunogens, complementarity determining region (CDR) sequences,
variable heavy (Vy) and variable light (V) chain sequences of anti-hPG antibodies described
herein. The affinity of any particular anti-PG monoclonal antibody can be determined using
techniques well known in the art or described herein, such as for example, ELISA, isothermal
titration calorimetry (ITC), BIAcore, or fluorescent polarization assays. A specific assay is

provided in Example 14.

[0098] As noted in TABLES 1A & 1B, a number of N-terminal and C-terminal monoclonal
antibodies specific for hPG have been identified and, as disclosed in the ‘329 and ‘041
applications, all except MAb14 exhibited neutralizing activity against certain colorectal

cancer cells. Additionally, as described in the Examples, MAb3, MAb8, MAb13, MAb16 and
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determining regions (CDRs) and Vi CDRs have been determined. These amino acid
sequences, and the shorthand nomenclature used to reference them throughout the disclosure,
ére also provided in TABLES 1A & 1B. Briefly, murine heavy and light chain variable
domains are referred to herein as mVy and mV_followed by the number of the corresponding
monoclonal antibody, for example mVy.3 and mV.3 for the variable light and variable heavy
chains of anti-hPG MADb3, repsectively. Similarly, human heavy and light chain variable
domains are referred to herein as hVy and hV followed by the number of the corresponding
monoclonal antibody. The three variable heavy chain CDRs and three variable light chain
CDRs are referred to as Vi CDR 1, 2, or 3, and VL. CDR 1, 2, or 3, respectively, followed by
the number of the specific anti-hPG monoclonal antibody. For example, Vi CDR 1 of MAb3
is denoted Vi CDR 1.3 and V. CDR 1 of MADb3 is denoted V. CDR 1.3. Vi CDR 2 of
MADS3 is denoted Vi CDR 2.3, and Vi CDR 2 of MADbB3 is denoted Vi CDR 2.3.

[0100] It is expected that corresponding CDRs and/or Vy and V¢ chains of anti-hPG
monoclonal antibodies that bind approximately the same epitopes could be interchanged to
yield new anti-hPG monoclonal antibodies useful in the methods and kits described herein.
For example, as noted above, exemplary anti-hPG monoclonal antibodies MAbS and MAb6
bind the same epitope. An anti-hPG monoclonal antibody can be designed that includes, in its
V. chain, various combinations of the Vi CDRs of these two antibodies, and/or in its Vy
chain various combinations of the Vy CDRs of these two antibodies. As a specific non-
limiting example to illustrate the various combinations possible, such an antibody could
include in its V| chain, CDRs 1 and 2 of MADbS (V. CDR 1.5 and V CDR 2.5, respectively)
and CDR 3 of MADb6 (V. CDR 3.6), and in its Vy chain, CDR 1 of MAb6 (Vy CDR 1.6) and
CDRs 2 and 3 of MADb5 (Vi CDR 2.5 and Vi CDR 3.5, respectively). Amino acid sequences
of CDRs of antibodies produced by hybridomas that have been deposited can be obtained

using conventional means.


sharon
Text Box

sharon
Text Box


WKPRSQQPDAPLG 32 MAbl PDAPLG 29 MAb3 DAPLG 28 MAbl 7 WKPRSQQPD 31 MAbl 8
WKPRSQQPD 31 MAb19

33
[0101] Amino acid sequences of CDRs of antibodies produced by hybridomas that have been
deposited can be obtained using conventional means. For example, relevant sequences of the
antibodies produced by hybridomas 6B5B11C10 and 20D2C3G2 were determined as follows.
Briefly, total RNA was isolated from frozen cell pellets using RNABee reagent, AMSBio
catalogue no. CS-104B, used according to manufacturer’s instructions. ¢cDNA for V-regions
was prepared from mRNA using reverse-transcriptase polymerase chain reaction (RT-PCR),
followed by 5’ rapid amplification of cDNA ends (RACE). cDNA synthesis was carried out
using constant-region-specific primers, after which the first strand product was purified and
terminal deoxynucleotide transferase was used to add homopolymeric tails to the 3’ ends of
the cDNA. The “tailed” cDNA sequences were then amplified by PCR using primer pairs,
one primer each for the homopolymeric tail and either the Vi or V| region, respectively.
Heavy and light chain variable region PCR products were then cloned into a “TA” cloning
vector (p-GEM-T easy, Promega cat. no A 1360) and sequenced using standard procedures.
See FIG. 14A-B (MAb 3), FIG. 14C-D (MAD 4).

[0102] Similary, relevant sequences of antibodies produced by hybridomas 1C10D3B9,
2C6C3C7, 1B3B4F1, and 1E9D9B61 were determined as follows. Total RNA was isolated
from frozen cell pellets using RNAqueous®-4PCR kit (Ambion cat. No. AM1914) used
according to manufacturer’s instructions. Heavy chain V-region mRNA was amplified using
a set of six degenerate primer pools (HA to HF) and light chain V-region mRNA was
amplified using a set of eight degenerate primer pools, seven for the k cluster (KA to KG) and
one for the A cluster (LA). ¢cDNA for variable regions was prepared from mRNA using RT-
PCR. cDNA synthesis was carried out using constant-region-specific primers, followed by
PCR using pools of degenerate primers for 5’ murine signal sequences and primers to 3’
constant regions for each of [IgGVH, IgkVL and IgAVL. (Jones et al., 1991, Rapid PCR
cloning of full-length mouse immunoglobulin variable regions, Bio/Technology 9:88-89).
Heavy and light chain variable region PCR products were then cloned into a “TA” cloning
vector (p-GEM-T easy, Promega cat. no A 1360) and sequenced using standard procedures.
See FIGs. 14E-F (MAD 8), 14G-H (MAb 13), 141-J (Mab 16), and 14K-L (Mab 19).

[0103] With reference to TABLE 1A, specific embodiments of N-terminal anti-hPG
antibodies useful in the methods and kits described herein include, but are not limited to, the

following:

(a) antibodies having V. CDRs that correspond in sequence to the V|, CDRs of
MADbI, MAb2, MAb3, MAb4, MAb15, MAb16, MAb17, MAb18, MADbI9 or MAb20, and
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VI BB e B irebondh soqionce & thy W5 CDRs of MAb1, MAb2, MAb3, MAb4,
MAbIS, MAb16, MAb17, MAb18, MAb19 or MAb20;

(b) antibodies having Vi CDRs and Vi CDRs that correspond in sequence to the
V. and Vy CDRs of MAb1, MAb2, MADb3, MAb4, MAb15, MAb16, MAb17, MADb138,
MADb19 or MADb20;

(©) antibodies in which:

(1) VLCDR 1 is selected from QSIVHSNGNTY (“V. CDR 1.3”; SEQ ID
NO:4), QSLVHSSGVTY (“VL CDR 1.4”; SEQ ID NO:10), QSLLDSDGKTY
(“VL CDR 1.16”; SEQ ID NO:50), and SQHRTYT (“VL CDR 1.19”; SEQ ID NO:51);

(i1) Vi CDR2 is selected from KVS (“V CDR 2.3” and (“V CDR 2.4”;
SEQ ID NO:5), LVS (“V CDR 2.16”; SEQ ID NO:53), and VKKDGSH (“V CDR 2.197;
SEQ ID NO:54);

(iii) V. CDR3 is selected from FQGSHVPFT (“V_ CDR\3.3”; SEQ ID
NO:6), SQSTHVPPT (“V, CDR 3.4”; SEQ ID NO:11), WQGTHSPYT (“V, CDR 3.16”;
SEQ ID NO:57), and GVGDAIKGQSVFV (“V CDR 3.19”; SEQ ID NO:58);

(iv)  Vu CDRI1 is selected from GYIFTSYW (“Vy CDR 1.3”; SEQ ID
NO:1), GYTFSSSW (“Vy CDR 1.4”; SEQ ID NO:7), GYTFTSYY (“Vy CDR 1.16”; SEQ ID
NO:39), and GYSITSDYA (“Vx CDR 1.197; SEQ ID NO:40),

v) Vi CDR2 is selected from FYPGNSDS (“Vy CDR 2.3”; SEQ ID
NO:2), FLPGSGST (“Vy CDR 2.47; SEQ ID NO:8), INPSNGGT (“Vi CDR 2.16”; SEQ ID
NO:43), and ISFSGYT (“Vu CDR 2.19”; SEQ ID NO:44); and '

(vi)  Vy CDR3 is selected from TRRDSPQY (“Vy CDR 3.37; SEQ ID
NO:3), ATDGNYDWFAY (“Vy4 CDR 3.4” SEQ ID NO:9), TRGGYYPFDY
(“Vy CDR 3.16”; SEQ ID NO:47), and AREVNYGDSYHFDY (“Vy CDR 3.19”; SEQ ID
NO:48);

(d) antibodies having a V| that corresponds in sequence to the V| of MAbI,
MADb2, MAb3, MAb4, MAb15, MAb16, MAb17, MAbL18, MAb19 or MAb20 and a Vy that
corresponds in sequence to the Vi of MAb1, MAb2, MAb3, MAb4, MAb15, MAb16,
MAb17, MAb18, MAb19 or MAb20; and

(e) antibodies having a Vi and a Vy that corresponds in sequence to the Vi and Vy
of MAbl, MAb2, MAb3, MAb4, MAb15, MAb16, MAb17, MAb18, MAb19 or MAD20.
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[0104] With reference to TABLE 1B, specific embodiments of C-terminal anti-hPG
antibodies useful in the methods and kits described herein include, but are not limited to, the

following:

' (a) antibodies having Vi CDRs that correspond in sequence to the V. CDRs of
MADbS, MAb6, MAb7, MAb8, MAb9, MAb10, MAb11, MAb12, MAb13, MAb14, MADb2I,
MAb220r MAb23 and Vy CDRs that correspond in sequence to the Vi CDRs of MBbS,
MAb6, MAb7, MABS, MAB9, MAb10, MAb11, MAb12, MAb13, MAb14, MAb21, MAb22
or MAb23;

(b)  antibodies having Vi CDRs and Vi CDRs that correspond in sequence to the
V. and Vg CDRs of MAbS, MAb6, MAb7, MAb8, MAb9, MAb10, MAb11, MAb12,
MAb13, MAb14, MAb21, MAb22 or MAb23;

(©) antibodies in which:

)] Vi CDRI1 is selected from KSLRHTKGITF (“V, CDR 1.8”; SEQ ID
NO:49) and QSLLDSDGKTY (“V. CDR 1.13”; SEQ ID NO:50);

(i1) Vi CDR2 is selected from QMS (“VL CDR 2.8”; SEQ ID NO:52) and
LVS (VL CDR 2.13”; SEQ ID NO:53);

(iii) VL CDR3 is selected from AQNLELPLT (“VL CDR 3.8”; SEQ ID
NO:55) and WQGTHFPQT (“V CDR 3.13”; SEQ ID NO:56);

(iv)  Vu CDRI is selected from GFTFTTYA (“Vy CDR 1.87; SEQ ID
NO:37) and GFIFSSYG (“Vy CDR 1.13”; SEQ ID NO:38);

v) Vi CDR2 is selected from ISSGGTYT (“Vy CDR 2.8”; SEQ ID
NO:41) and INTFGDRT (“Vy CDR 2.13”; SEQ ID NO:42); and

(vi)  Vu CDR3 is selected from ATQGNYSLDF (“Vy CDR 3.8”; SEQ ID
NO:45) and ARGTGTY (“Vy CDR 3.13”; SEQ ID NO:46),

(d) antibodies having a V that corresponds in sequence to the Vi of MAbS,
MADB6, MAb7, MAb8, MAbY, MAb10, MAb11, MAb12, MAb13, MAb14, MAb21,
MADb220or MAb23 and a Vy that corresponds in sequence to the Vi of MAbS, MAb6, MAb7,
MAbBS, MAb9, MAb10, MAb11, MAb12, MAb13, MAb14, MAb21, MAb22 or MAb23; and
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(e) antibodies having a Vi and a Vy that correspond in sequence to the Vi and Vy
that correspond in sequence to the Vi and Vy of MAbS, MAb6, MAb7, MADbS, MADBY,
MAb10, MAb11, MAb12, MADb13, MAb14, MAb21, MAb22 or MAb23.

[0105] As will be appreciated by skilled artisans, anti-hPG antibodies useful in the diagnostic
methods can be of any origin, including, for example, mammalian (e.g., human, primate, |
rodent, goat or rabbit), non-mammalian, or chimeric in nature (derived from more than one
species of origin). Antibodies suitable for therapeutic uses in animals, including humans, are
preferably derived from the same species intended to be treated, or have been modified or
designed to be non-immunogenic or have reduced immunogenicity in the animal being
treated. A specific class of anti-hPG antibodies useful for therapeutic uses in humans is the
class of humanized antibodies, discussed in more detail, below. Anti-hPG antibodies useful
in the methods and kits described herein can also be of, or derivéd from, any isotype,
including, for example, IgA (e.g., IgA1 or IgA2), IgD, IgE, IgG (e.g., IgG1, 1gG2, IgG3 or
IgG4) or IgM. Anti-hPG antibodies designed for therapeutic uses are preferably of the IgG
isotype.

[0106] In some embodiments, anti-hPG antibodies useful for therapeutic methods described
herein are humanized. In general, humanized antibodies comprise substantially all of at least
one, and typically two, variable domains, in which all or substantially all of the CDR regions
correspond to those of a non-human immunoglobulin and all or substantially all of the
framework regions are those of a human immunoglobulin consensus sequence, and can be
referred to as “CDR-grafted.” The humanized antibody can also comprise at least a portion of
an immunoglobulin constant region (Fc), typically that of a human immunoglobulin
consensus sequence. Methods for humanizing antibodies, including methods for designing
humanized antibodies, are well-known in the art. See, e.g., Lefranc et al., 2003, Dev. Comp.
Immunol. 27:55-77; Lefranc et al., 2009, Nucl. Acids Res. 37:D1006-1012; Lefranc, 2008,
Mol. Biotechnol. 40: 101-111; Riechmann et al., 1988, Nature 332:323-7; U.S. Patent Nos.
5,530,101, 5,585,089, 5,693,761, 5,693,762 and 6,180,370 to Queen et al.; EP239400; PCT
publication WO 91/09967; U.S. Patent No. 5,225,539; EP592106; EP519596; Padlan, 1991,
Mol. Immunol. 28:489-498; Studnicka et al., 1994, Prot. Eng. 7:805-814; Roguska et al.,
1994, Proc. Natl. Acad. Sci. 91:969-973; and U.S. Patent No. 5,565,332, the disclosures of

which are hereby incorporated by reference in their entireties.

[0107] Humanized versions of antibodies having CDR sequences corresponding to the CDRs

of non-human anti-hPG antibodies, including by way of example and not limitation, the
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residues 71 to 74 of hPG (SEQ I D NO 33), residues 69 to 73 of hPG (SEQ ID

NG 34), resjigues : : D : 234 67 to 74 of
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exanpl squaicelvorgspoading-th SEQMBLNO:P4;nds hPG with a KD of about 6 pM it did
not, at least at the concentration tested, inhibit the growh of certain

col orectal (MO 29hdQ&BARORERbEER2EILA COMPHLIBE an amino acid sequence selected
from the group consisting of SEQ ID NO:75, 77, and 79 and a light chain variable région
comprising an amino acid sequence selected from the group consisting of SEQ ID NO:76 and
78;

(e) a heavy chain variable region comprising an amino acid sequence selected
from the group consisting of SEQ ID NO:80 and 82 and a light chain variable region
comprising an amino acid sequence selected from the group consisting of SEQ ID NO:81 and
83;

® a heavy chain variable region comprising an amino acid sequence selected
from the group consisting of SEQ ID NO:84, 86, and 88 and a light chain variable region
comprising an amino acid sequence selected from the group consisting of SEQ ID NO:85, 87,

and 89; and

(2) a heavy chain variable region comprising an amino acid sequence selected
from the group consisting of SEQ ID NO:90, 92, and 94 and a light chain variable region
comprising an amino acid sequence selected from the group consisting of SEQ ID NO:91, 93,

and 95.

[0108] As will be recognized by skilled artisans, anti-hPG antibodies having specific binding -
properties, such as the ability to bind a specific epitope of interest, can be readily obtained

using the various antigens and immunogens described herein and assessing their ability to
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assay of Example 15, by at least 50%, at a test antibody concentration in the range of 0.01-

100 pg/mL (e.g., 0.01 pg/mL, 0.08 ng/mL, 0.4 pg/mL, 2 pg/mL, 10 pg/mL, 50 pg/mL or 100
pg/mL or other concentration within the stated range), although higher levels of reduction, for

example, 60%, 70%, 80%, 90% or even 100%, may be desirable.

[0112] Antibodies of the present disclosure can also be derivatized, covalently modified, or
conjugated to other molecules to alter their properties or improve their function. For example,
but not by way of limitation, derivatized antibodies include antibodies that have been
modified, e.g., by glycosylation, fucosylation, acetylation, pegylation, phosphorylation,
amidation, formylation, derivatization by known protecting/blocking groups, linkage to a

cellular ligand or other protein, efc. Alternatively, specific amino acids in the variable or
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constant regions can be altered to change or improve function. In one non-limiting example,
amino acid residues in the Fc region of an antibody may be altered to increase the serum half-

life of the antibody by increasing its binding to FcRn.

[0113] Anti-hPG monoclonal antibodies include antibodies labeled with a detectable moiety.
Such a label can be conjugated directly or indirectly to an anti-hPG monoclonal antibody of
the disclosure. The label can itself be detectable (e.g., radioisotope labels, isotopic labels, or
fluorescent labels) or, in the case of an enzymatic label, can catalyze chemical alteration of a
substrate compound or composition which is detectable. Examples of detectable substances
include various enzymes, prosthetic groups, fluorescent materials, luminescent materials,
bioluminescent materials, radioactive materials, positron emitting metals using various

positron emission tomographies, and nonradioactive paramagnetic metal ions.

[0114] Although the various anti-hPG antibodies useful in the methods and kits described
herein have been exemplified with full length antibodies, skilled artisans will appreciate that
binding fragments, or surrogate antibodies designed or derived from full-length antibodies or
binding fragments, may also be used. Suitable fragments, surrogates, etc., include, but are not
limited to, Fab', F(ab'),, Fab, Fv, vigG, scFv fragments and surrobodies, rigG, disulfide-
stabilized Fv antibodies (dsFv), diabodies, triabodies, and single domain antibodies, such as a

camelized antibody or nanobody.

[0115] Antibodies of the present disclosure can be produced according to any way known to
those of ordinarily skill in the art. In one non-limiting example, antibodies may be obtained
from natural sources, including from any species capable of producing antibodies, such as
antibodies derived from humans, simians, chicken, goats, rabbits, and rodents (e.g., rats, mice,
and hamsters). Other species are also possible. Antibodies may also be generated and
isolated from systems that utilize genetic engineering or recombinant DNA technology, such
as, but not limited to, expression of recombinant antibodies in yeast cells, bacterial cells, and
mammalian cells in culture, such as CHO cells. Antibodies may also be fully or partially

synthetic.

[0116] Monoclonal antibodies (MADb) of the present disclosure are not limited to antibodies
produced through hybridoma technology. A monoclonal antibody is derived from a single
clone, including any eukaryotic, prokaryotic, or phage clone, by any means available or

known in the art. Monoclonal antibodies can be prepared using a wide variety of techniques
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known in the art including the use of hybridoma, recombinant, and phage display

technologies, or a combination thereof.
7.8.  Treatments for Breast Cancer
[0117] Treatments for breast cancer fall into several categories.

[0118] Surgery is considered when the breast cancer is limited to the breast, or breast and
axillary lymph nodes. Surgical techniques effective to treat breast cancer include, but are not
necessarily limited to lumpectomy, quadrantectomy, simple mastectomy, radical mastectomy,

and modified radical mastectomy.

[0119] Radiation therapy may be used to kill breast cancer cells remaining after surgery.
Radiation may be produced by a machine outside the body (external-beam radiation therapy),
or it may be produced by a radioactive material placed in the body near cancer cells (internal

radiation therapy, or brachytherapy).

[0120] Chemotherapy, hormone therapy and targeted therapy are non-limiting examples of
systemic therapies that may be used as adjuvant therapies after surgery, or surgery and
radiation, or as principal therapies against metastatic breast cancer which has spread beyond
the breast into distant organs. Such therapies can be used alone or in combination with each
other. An adjuvant therapy is one administered in order to kill cancer cells that may have

survived surgery or radiation therapy.

[0121] Radiation therapy and/or surgery may also be used to treat metastatic breast cancer,
.such as to treat a small number of metastases in a certain area, to prevent bone fractures or
blockage in the liver, or to provide relief of pain or other symptoms. Breast cancer
mestastases that have spread to bone may be treated with external beam radiation therapy
and/or bisphosphonates such as bamidronate (Aredia) or zoledronic acid (Zometa), along with

calcium and vitamin D, to strengthen the bones.

[0122] Chemotherapy relies on drugs to kill or slow or stop the growth of breast cancer cells.
A variety of chemotherapeutic agents that work through different mechanisms are available to
treat breast cancer. Chemotherapy may be effective against metastatic breast cancer when
administered systemically, but may also be administered in a more localized fashion, such as

into the fluid surrounding the brain.

[0123] Exemplary chemotherapeutic agents that may be effective against breast cancer

include folate antagonists, including methotrexate and pemetrexed; purine antagonists,
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mechlorethamine (nitrogen mustard), melphalan, dacarbazine, temozolomide, procarbazine;
asparaginase; antibiotics, including mitomycin; platinum complexes, including carboplatin,
cisplatin, oxaliplatin; proteosome inhibitors, including bortezomib; spindle poisons, such as
the taxanes (including docetaxel, paclitaxel) and the vincas (including vinblastine, vincristine,
vinorelbine); topoisomerase inhibitors, such as the anthracyclines (including daunorubicin,
daunomycin, doxorubicin, epirubicin), the camptothecines, (including irinotecan, topotecan),
the podophyllotoxins (including etoposide, teniposide and mitoxantrone); tyrosine kinase
inhibitors, (including erlotinib (Tarceva), gefitinib, imatinib, lapatinib, sorafenib, sunitinib).

Other chemotherapeutic agents are also known.

[0124] Particular chemotherapeutic agents, and combinations thereof, known to be effective
against breast cancer include but are not limited to CMF, which is a combination of
cyclophosphamide, methotrexate and 5-fluorouracil; CAF (FAC), which is a combination of
cyclophosphamide, doxorubicin and 5-fluorouracil; AC, which is a combination of
doxorubicin and cyclophosphamide; EC, which is a combination of epirubicin and
cyclophosphamide; TAC, which is a combination of docetaxe, doxorubicin and
cyclophosphamide; AC — T, which is a combination of doxorubicin and cyclophosphamide
followed by paclitaxél or docetaxel (Herceptin may be given with the paclitaxel or docetaxel
for HER2/neu positive tumors); A — CMF, which is a combination of doxorubicin, followed
by CMF; CEF (FEC), which is a combination of cyclophosphamide, epirubicin and 5-
fluorouracil (this may be followed by docetaxel); TC, which is a combination of docetaxel
and cyclophosphamide; TCH, which is a combination of docetaxel, carboplatin, and

Herceptin for HER2/neu positive tumors.

[0125] Other chemotherapeutic agents that may be effective against breast cancer include
cisplatin, vinorelbine, capecitabine, pegylated liposomal doxorubicin, gemcitibine,

mitoxantrone, ixabepilone, and albumin-bound paclitaxel, and others.

[0126] Estrogen promotes the growth of about two-thirds of breast cancers, i.e., those
containing estrogen receptors (ER-positive cancers) and/or progesterone receptors (PR-

positive cancers). Thus, in patients with ER-positive and PR-positive breast cancers, hormone
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reverse-trans tase nerase chain reac |on owed by 5'
api o GO VO AT, BRRCZ AR & oty e PE S u
usi ng @%ﬁtta%exreﬁgb%caaﬁﬁbfahs sPhildFRhfbodifd @FgWIELIF. tTastubdimbb fHalded

product was purif and term nal deoxynucl eotide transferase waS used to
add hoampmwmd itq:wpmenszvlttoHERa rgvsmemgn@rrs tlpee eDRAOMRAtiongyithed” ¢ DNA

For e neanipmary e Bttt SR Yrie s R TRl p a7 bk SomBABIRTR o)

Heavy &Mndth@bpydh@pacﬁﬁkelabd @enegbmersPCR products were then cloned into a
"TA" cloning vector (p-GEM T easy, Pronega cat. no A 1360) and sequenced
usi ng standard procedures. See FIG 14A-B (MAb 3), FIG 14C-D (MAb 4).
[0102] Simlary, relevant sequences of antibodi es produced by hybri donas
1C10D3B9, 2C6C3C7, 1B3B4F1, and 1E9D9B61 were determ ned as follows. Total
RNA was isolated fromfrozen cell pellets using RNAqueous8-4PCR kit (Anbion
cat No AIV|1914) used accordl ng to manuf acturer 'S |nstruct| ons. Heavy chal n

o o o . o o o o, - o
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MAbl , MAb2, MAb3, MAb4, MAb15, MAbl6, MAb1l7, MAb18, MAb19 or MAb20, and WO
2011/ 0&2nonbrT/ EB2N11/ 000048 34 VH CDRs that correspc - ") the
VH CDRs 2, MAb3, MAb4, MAb15, MAb16, MAb: s
MAb20; (p)antipoales having VL CDRs at3d VH CDRs that cuiiespuniu 111 segquence

toth V| of |, MAb2 3 4 15 6, .MAD17,

Vb1 1OVt Bpip Sbarierserapliaandd stogt taRepe doResche B IaBe o 1 om
Bl VHINERT YrokitiVe chhddrslthat rio 0B resp¥ad4d tra$eokofibSayy Yespord-t tii, whidiEQ | D
NO: 10), ESL'DSDG.GY ("VL CDR .16"‘5;@%EQ | D NG 50), ang SCH ("VL CDR

1. 19" ;m&rby gyen@ithithe chgmotirprapprug eapsatabinceas welbas athisrs( " VL CDR 2. 3" and
("VL CDR 2.4"; SEQID NO5), LVS ("VL CDR 2.16"; SEQ ID NO 53), and

VI CKDGSH ("WB. CDRhérapeutic Skthods NeingAnti-PG Antibodies (iii) VL CDR3 is

sel ected from FQGSHVPFT ("VL CDR 3.3"; SEQ ID NGO 6), SQSTHVPPT ("VL CDR

3. 4"; [8E8]]l Thi\@edeh) disviQSTePRYid¢s' ok theDReBtid Bietho8EQoMPridiOg Bdinjnistexng an

GVGDAI K CDR 3.19"; | . (1 . CDI%l'

GY FTW%{M%nf Cé)rr?poé\% hltfs)%?uﬂjlze)ctl\gr ggl)p’ose(slo\f)treél/tll_'ng an prleéen%%lge(:t ed from
metastatic breast cancer, preventing recurrence of breast cancer and preventing growth of
breast cancer stem cells. In certain embodiments the antibodies are specific for human

progastrin (“hPG”) and in other embodiments such antibodies are monoclonal antibodies.

[0132] According to certain of these embodiments, anti-PG antibodies as disclosed herein are
administered in a composition to a subject in need of treatment for metastatic breast cancer in
a therapeutically effective amount as a monotherapy or as a combination therapy. Such
subjects include, but are not limited to those diagnosed with metastatic breast cancer. In

certain embodiments of these methods, the antibodies are anti-hPG monoclonal antibodies.

[0133] According to other embodiments, anti-PG antibodies as disclosed herein are
administered in a composition to a subject in need of prevention of metastatic breast cancer in
a therapeutically effective amount as a monotherapy or as a combination therapy. Such
subjects include, but are not limited to those determined to have primary breast cancer but in
whom the cancer is not known to have spread to distant tissues or organs. In certain

embodiments of these methods, the antibodies are anti-hPG monoclonal antibodies.

[0134] According to yet other embodiments, anti-PG antibodies as disclosed herein are
administered in a composition to a subject in need of prevention for recurrence of metastatic
breast cancer in a therapeutically effective amount as a monotherapy or as a combination
therapy. Such subjects include, but are not limited to those who were previously treated for
primary or metastatic breast cancer, after which treatment such cancer apparently disappeared.

In certain embodiments of these methods, the antibodies are anti-hPG monoclonal antibodies.

[0135] According to other embodiments, anti-PG antibodies as disclosed herein are
administered in a composition to a subject in need of inhibition of the growth of breast cancer
stem cells in a therapeutically effective amount as a monotherapy or as a combination therapy.
Such subjects include, but are not limited to those having a breast cancer the growth or
metastasis of which is at least partly attributable to the presence within it of cancer stem cells.

Other embodiments provide for methods of preventing or inhibiting the growth of breast
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NO 1), GYTESSSW ("VH CDR 1.4"; SEQ ID NO 7), GYTFTSYY ("VH CDR 1.16"; SEQ

| D NO TSDYA ("VH CDR 1.19"; SEQ ID NO 40)° (VM D2 e

sel ect SDS ("VH CDR 2.3"; SEQ ID NO'2), FL 2 2.4";
SEQ IL v vy, 11w on3GT ("VH CDR 2. 16"44 SEQ I D NO: 43), and I SFSGYI (*VH CDR

(
2.19"; SEQ D NO 44); and (vi) VH s sel ect ed. f "VH CDR
3,37 P e oY Serr DB SR i AaSeED 45 404 B SRR VPRDY (~VH
CDR 3. dfnposrieR dffdchie thprevein8r ARIDINASIRWARRY shchveticDBudh AiditiodSkih b& NO. 48) |

(d)antibodies having a VL that corresponds in sequence to the VL of MAbl,
MAb2, ¢anns! owmb 2itraenyivoNiAn tertainapbpdinvatid of thrasonetheds, tromtibadigs arevH t hat
corr espo; I n_seguence.to. the VH of MAbl, MAb2, MAb3, MAb4, MAb1l5, MAb16,
Wl?,%%,m%%g lgarn m@lﬁl; and (e)antibodies having a VL and a VH t hat

corres s in sequence to the. VL H of MAbl . NMAb2, . 3 \b4, MAb15,
MAL16, %ﬁ?‘fmmiﬁ%ﬁ G tipSnyal e Y rSdly usitsees R ESERE Ho004s 35
[ 0104] anfibbly tEhp6SH6R, hitholBBlnbn HRButralPAss hite: PENRRIBbARS hiy B preseft ifiital
anti-hPG anti bodi es useful "in the nmethods and kits described herein
i ncl uderesdnge degsenoh gubstantiatly inhibit thertherrpeutinffiepcy Of fhanauielizias analadies. Vi
CDRs that correspond in sequence to the VL CDRs of

[0137] The subject to whom anti-PG antibody compositions can be administered may be a

mammal such as a non-primate (e.g., cow, pig, horse, cat, dog, rat, etc.) or a primate (e.g.,
monkey, chimpanzee, ape or human). The subject can be a human, such as an adult patient or

a pediatric patient.

[0138] For purposes of treating or preventing metastatic breast cancer or preventing breast
cancer recurrence, anti-PG antibody compositions can be administered alone to subjects as a
monotherapy, or as an adjunct to one or more primary therapies effective to treat or prevent

metastatic breast cancer or to prevent breast cancer recurrence.

[0139] Thus, in certain embodiments of the present disclosure, anti-hPG antibody
compositions can be administered to a subject in need of treating or preventing metastatic
breast cancer as an adjunct to chemotherapy, as an adjunct to radiation therapy, as an adjunct
to biological therapy, as an adjunct to hormone therapy, as an adjunct to surgical therapy, or
as an adjunct to other types of antibody therapy effective to treat or prevent metastatic breast
cancer. In yet other embodiments, anti-hPG antibody compositions can be administered to a
subject in need of preventing recurrence of breast cancer as an adjunct to other therapies

effective for preventing such recurrence.

[0140] As an adjunctive therapy, anti-hPG antibody compositions can be administered

concurrently, successively, or separately with the primary therapy.

[0141] Anti-hPG antibody compositions and the primary therapy are administered
concurrently when administered at the same time, even where the respective administrations
overlap, but begin or end at different times. Non-limiting examples of concurrent
administration is administration of an anti-hPG antibody composition at the same time a
subject is receiving chemotherapy for metastatic breast cancer or undergoing surgical

resection of a primary breast tumor.
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MAbS5, MAb6, MAb7, MAb8, MAb9, MAbl O, MAbl I, MAb12, MAb13, MAb1l4, MAb21,
MAb22or MMAh22 and VVH CDRs that correspond in sequence to the VH CDRs of
MBb5, MAB8, MAB9, MAbl O, MAbl |, MAb12, MA )21,
MAb22 or vwroezs; (p)anti bodies having 4L CDRs and VH CC )ond in

seque and ,VH

MAbI |, Mlén“%&&@ﬂbME%npm% a%ﬁﬁ%@“@?fymgy a{e('\:%%gﬂp E)ép%ges i n V\/m ch:
(i) VLéa@RaJssﬂvﬁl ySPh@Cdditnisteren (0ALFBBIEED the(saMe dalPRot eﬁamplsla%hgtﬂu@aﬂﬁ) and
QSLLDSDGKTY (' VI CDR 1.13": SEQ I'D NO 50) ; (i 2 CDR2 is
sel ectduniq visit yyBo concuprly?. Hiccesive adminisiraion eandoewd 25 Y- ém,b, 819 SEQ

g TS ho e The Rimataigedits ey be dmiuyEreh Tt fiflg %%Wﬁﬁt\@n R

(1Vv) \of thi k- hBG%klﬁ@dﬁdorﬁp@m@:ﬁﬁ'ﬁiﬁ\é&eﬁht{% &hbodin2hnt, tlﬁEQti EPGlanBbgdyand
GFI FSSYG ("VH CDR 1.13"; SEQ I.D NO (v) VHCDR2 is

sel ect@RAsEion mEmdsadminisigedrst, iOHowe‘%Ebthemmrxﬂefam | NTEGDRT ("VH CDR
2.13"; SEQ ID NO 42); and (vi) VH CDR3 is selected from
ATQGAMSL#H AntishPCORtDogdy corspeyitionsnnd4hy pramary RSREY wre adpmnistyedsepgratel sEQ | D

vios, VRGeS e Bk b e o R T e e T MRRAS 5, -
MAb2 ZQEP(B/Hbtﬂﬁ)d@rﬂﬂnﬂ)o‘siHoh had pﬁﬁfaf}eﬂﬂﬁip@&ah be admitsterzdtin ah hetervil of 1-8443-

MAb6, MAb7, MAbS, MAbY9, MAbl O, MAbI I, MAbl2, MAbl MAb14, MAb21, MAb22 or
MAb23; dayiicP-days, Sateys GedusoPdayEPpe EFbGhBEEKs, 3-Weeks or a month or more. As

with successive administration, administration of the anti-hPG antibody composition can

precede or follow the separate administration of the primary therapy.

[0144] In certain other embodiments of the present disclosure, an anti-hPG antibody
composition and the primary therapy can be administered repeatedly in an alternating pattern,

whether administered successively or separately.

[0145] In certain embodiments, administering an anti-hPG antibody composition as an
adjunct to a primary therapy may yield a greater than additive, or synergistic, effect providing
therapeutic benefit where neither therapy could alone be administered in an amount that
would be therapeutically effective without incurring unacceptable side effects. Under these
circumstances, the anti-hPG antibody composition and/or primary therapy can be
administered in lower amounts, thereby reducing the possibility or severity of adverse effects.
However, a synergistic effect is not required for adjunctive therapy with an anti-hPG antibody
compostion to be therapeutically effective.

7.10. Methods of Monitoring The Efficacy Of Metastatic Breast Cancer
Treatment

[0146] As noted above, patients diagnosed with primary and/or metastatic breast cancer have
elevated plasma and/or serum levels of PG whereas the baseline level of PG in healthy
individuals is negligible. PG plasma and/or serum levels in subjects with primary and/or
metastatic breast cancer are measureable, and for metastatic breast cancer are about 25 pM or
greater. Based on this observation, plasma and/or serum levels of PG can be used to, among
other things, monitor the effectiveness of treatments for primary or metastatic breast cancer,
detect and diagnose the presence of primary or metastatic breast cancer, and select subjects

that might benefit from treatment with anti-PG antibodies.
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36 (e)antibodies having a VL and a VH that correspond in sequence to the VL
and VH that correspond in sequence to the VL and VH of MAb5, MAb6, MAb7,
MALS, | VAbl [, MAb12, MAb13, MAb14, MAb21,

[0105] As w Il be appreciated by skildéed artisans, ant. ... _ ... ... 2S
useful in the diagnosti¢ nethods can be o ny origin, jncludin f or
exarrpllg,wﬂpjﬁli‘fﬁb thgr?r%semgﬂfl_,sc ARHRBRTOY %&t@&r@aéwtpﬂ aisubject by peaccd _

Non- Me@HBlehL& etggtat@dﬂedﬁeéﬂ 6 deRrRfHUhE efrE&IVeMES of h YOFRSRJIIT LA EfoF PECT s Of
origin). Antibodies suitable for therapeutic uses in animals, ‘i'ncluding
humansnetastatipbrehsicaidey. dbesevnethbddoeanttivaissd i app eypieas therapnegainsto be

treated,, aor..have been nodifjed or. designed to,be non-i n ni c.or have

bdae et B T pleBe T ings b eRgn b adS e MR RAF RO Gyhlied 'S

ant i - hBadamtisPaHnest as@titipd Qﬁtind?rc@ﬁ@HEiitiﬁn,Ltﬁéiﬁp%Wiﬂhtﬁmé}&yib@ dfiagtisddaess of
humani zed anti bodi es, discussed in nore detail, below Anti-hPG antibodies
usef ul chiemothesapye radiationgherary.thormenal thesepy, hiqlegical dtherapy awd pberst Aflr aderi ved

from isptype,. | i R, f . -1 gAl_ar ), 1gDb,
ge 11300 BPGLBT i pplL B chliher Bl Shorh Wt Bt dbbideR Bl )«

desi gnsdertaim iftihaaapffedtive toldesrmine whetee bahbitoalimiinistet ghewsoindsf. [0106] In
sone enbodi nents, anti-hPG anti bodi es useful for therapeutic nethods

descr i HdMeRaed makeo ths eHAICRECECINNSgener al , humani zed anti bodi es conpri se
substantially all of at |east one, and tyﬁi cally two, variable domains, in

whi ch [Q1L#8lon somssanabndimpnty ohthe menitarmgamrhedsy thsrponewtiaiepehBGiip oPRSe of a
non- hurgg& Hodhy I}'Pu%sogﬁgh' z% béwo%, ?lalsmgr se?ﬁiﬁ%ﬁ %ﬂlteﬁ‘salcllry bé”’l}nleaﬁlfre(} Q&o;er gnmewor K
regions are tHose of a hunan mrunbgl obul i'n consensus sequence, and can be
r ef er rieghtrhentafbr metdRagic dtdasteancditie sfattedpnd edn aoinphred Yo darleadl 96 PGonpri se at

| east a portion of an i nog| obul.in constant region (Fc), typically that
of a Hﬂﬁ%ﬁﬁrqdﬂﬁﬁ%@%wpgy E@ﬁb@ﬁ@déogﬁcﬁ%{fgﬁr U TS plﬁtﬁrrg‘hf’%eﬁg
ant i bodies;: LG b Bt | GRj i bEEBrcLRQdl s, are
vel | -kﬁ%‘ﬁ%ﬁlﬁ“‘ﬁ"‘?h‘é@%ﬁ@é‘?@‘% Iéﬁ@%%?’r%ﬁ’égglt"%gﬂ?{ 2003, Dev. ‘Conp. |mmunol .
27: 55-mégsuteef ranc et al., 2009, Nucl. Acids Res. 37:D1006-1012; Lefranc,
2008, Mol. Biotechnol. 40: 101-111; R echmann etal., 1988, Nature

332: 32[3149] A.r&dudtahemPGNasicerdirahidf islihtlicabiy&8befti8aky. S ypddllybthe gheadd@3hd62 and
6, 180, 370 tq %‘gen etal.; EP239400; PCT p%bl i cat %fon WO 91/ %99%7; U. S.

Pat ent eXignt of redystiemin P@Etecabment postpeeplBen; themirg filicpeges W e thEgpyo) |

28: 48 ' | i tioH i lieRQDWaKa gt al .
1994, e lsHAHE G 68 yBlind by en %@5‘3%{7%%0%%{ bpetidlln B dlich 5 565, 332t he
di scl osumiss aofl/onkize bf areeastasesiny paticot ip orduicediahy raselt of emeHicacionhtreatment,

entireties. WO 2011/083090RPCT/ EP2011/ 000048 37 various N-fermn anti - hPG
nonocl ﬁé‘]’ta]a?{??%é?%ég P \‘ﬁeﬂg(; tﬁﬁmkéiaéeﬁ soaﬁ%?ﬁpﬁse %F?IB@E&-I?%?% nal

ant i - hREdRMasH il in 2 leDOIdlafisr REvbRtas complbABhly #dicatathabhe ddrapywds Usi ng

t hese wel | -known net hods. Projected sequences for humani zed VL and VH

chai nsnafeffeetiex: t Based an ithih pormatiane thedecatment geagy Faredecide wirgtherdo imtiats@ 1B.
Specific exal lf?ﬁe %f humani zed anti bodi es i ncl ude anti bodi es conpri si ng:

(a) an@e%‘%ee L s and any three VH CDRs di scl osed herein; (b) a

heav Lnh.variabl e region conpri.si ng_an am aci d sequence correspondin
o SLBDRRH S cryais A ERAR  DiePibaF sPPRlR AT R AL ARG SR RIGHE ac o
sequen@Rerf R BSPORAL A feAdiBFE2tkhiNEd By those of ordira8y skilllie &wyart Rad dependi abl e
regi on conprising an am no acid sequence corresponding to SEQ I D NO 23 and
a |ighen @Egi\ﬁﬂ@hlﬁii abihe typay fdherepyrprdasicansideraen. gendariand g8¢ obhesubject
correspondj | D 4. { i ahl£ 4regjgen
corpr SRgnds Efemp PubGSinstute 12 38058 PaRY KEBEI DuEB AR 3818 g
| D NO 1A9nth$ aftesatbur ofifibrapy is gbinpldnabeforeasainpldsare effew foragep ihei Nng an am no

aci d sequence sel ected fromthe grou qS nsistiglg of SEQ ID NQ 76, and 78;
(e) a mengrEethods el tepeeserigh 0%% ther HYeryAls arf HeP BRISPIS L ihtre

sel ect grﬂb&ﬁ%h{sbﬁ,ug{y@y&esﬁﬂahéﬁtg difEreRERhiNeR 80 Alefin AMfledp iyt chain
vari abl'e region conprising an am no aci d sequence selected fro he”gr oup
consi sbé ngemfanSHEN Papl@d8d datednBE;if a trend exists. In a non-limiting example, PG

levels can be determined weekly or monthly for the first six months after a round of therapy is

concluded. Other intervals are also possible.
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(f) a heavy cha| n variable region conprising an amno acid sequence

sel ect bup consisting of SEQ ID NO 84, 86 and 88 and a |ight
chai n 1 conprising an am no acid sequenci he
group cunsistiny vl SEQ | D NO 85, 87,47and 89; and ai n

vari abl on co amn ci d sequence, sel ect t.he group
consi s[f’?%ﬁ CRREg TSt eg S“@)E"‘ﬂ&' ﬁmaacefh%e epsugt USRI ? f%ﬁ“@‘l?% on
Conp“fﬁfn'?l%rél@t}ﬁﬁk 890@%&#y§ﬁﬂqﬁﬂf@a§%{x@&éﬁﬁuf AR MntiRA (8] RUPasPREISA I ng of SEQ
ID NO: 91, 93, and 95. 101081 As wi 'l be fecogni zed by skilled artisans,
ant i - heGap o) awh hathesg tbqieelwfqncanbbn@iﬁﬁg)qgrfmcfer hPGsan bachrTied obhe abi | i ty

to bind. ecifi ito f.int n readi.l btalndusmgthe
var t ok ARenaliAGE o Al e s HrlbBRien S8 ey Bl G oske I8N et

abi |1 taeco@anddOvitl the/ IR HRGTAIRIRE QT bt HRRO4RI1I3] thospet e for binding hPG with
a reference anti body of interest. Any of the anti-hPG anti bodi es descri bed
her ei nogs) he %bl'ﬁ'c%%%oﬁﬁn&tr%%%aj@ﬁé hi%ﬁﬂifed Bsxﬁ%ﬁ@arﬂhﬁ@lﬁ@@lsAl\ﬂﬂl assay.
A specific assay useful for assessing the ability of an antibody to conpete
for biongiang- R@@qudy targoting thmmremmsedfemgﬂsmramdn amchmtl -BEAntibedY nt er est
is provided n 0] cti (&n.an ition
st uby ietiBe I IR B o et TR Ol Ay A R RS

(i rrespefil fyesuch a SRRFVIEE afay lafddespbed laraaauéayechbﬁstn fizhehn atsdme mfaeeence
with a | abel detectable eit er‘directlzq, such as, for exar};p

r adi oi 816k 8pthegyelsiinaOSprel Blateis prapared it which adpewngrantityro é‘xféfﬁbl e biotin
(detect Vi@ r d n
tnoyms oiaTs Masth] Gty AR By BRRE A TR RGN LEHEA affied

i dent i toith@surtie foltovwdd sy znﬁmeubamohqieebedmeﬁmlfmcetmmwashmoaamnbody (in

fixed or increasing concentrations) is incupated y anmount . of
hPG, bR ﬁ@&@g@p@pﬂ&@@l%@néﬁmmmp@a asrop ogfeteesw G- PR R B o
anti b%“e&ﬁhé&@&tﬁﬂ%ﬁﬁb&d%/ ﬁlh@S ngﬂréﬁf epilolfe dEE Rk Ey}{arﬂﬁletllﬁﬁle% rexed | abel

i S neasure e test "anti body conpetes with the |abel ed reference
anti - ha?rﬁbady isoGyteunalleBG-BG abiibatlyngn Neteaminal/anti- aﬁparmgoepmuﬁpe as thige

i nt ens of t 0 exed | decr ease e cont r ol
exper | IOB;QPF?%(@ gﬁé VIR Ve ﬁg)b:[%)gin%vc?g oFf t}fegsr{leaﬁﬁliefjﬁbh Alfeﬁﬂg b er ous
met hodgyahle, $8¢ detédidnAtibbdyRichaiu ?sm% h UEteBtaBIR 3a1ES) @rlﬁdlmwtm@gm@n be
adapted to yield results conparable to the assay described above and in

Exanpl kebalsd s¢condary apfibet ﬁhbﬁupds he detestiorerstP Bontibager & sracifis adwirhhpPG
\;Mp:)? 0)6(1? %%\]E ér encgur?ngéaﬁlasr]rﬁg arﬁ{)&l %jrf( PGaf}gelE h§J rogﬂi@ﬁ' r?ﬁ%%gplteq 1b i nd

or —an ove appin as the reference

ti-h i bo fit di h f ti- ti bod
fo hpdOisiLt %ﬁ@éﬁ#ﬁvs'sm&% 5oLy 'tﬂg aoftb%ﬁﬁe??e'}% e st e
bi ndi nghrAnRA%tioh oFXAAII- EPG%tlb(Yd)aéonllﬁﬁ&Ion&@%suﬁ}ecﬁntr@(ﬁicni@l’ﬁb@»d:}’s ina

concentration in the range of 0.01- 100 lig/nL (e.g., 0.01 1.1g/nm, 0.08
pg/ ni, balily fiyd nfmtczfe%gmaﬁ_be monitargd rdn thege pethgdsrisagples omyhy, kD Bfer Giteer

concentr

reduct?éﬁg 8?é@elxanp S%IU:E}% ggs&gsa@%fg)s gglh}'r g?&g@lgﬂ&%g&? ar?rlgg&geso%em rabl e.
[ 0112] prdkdnit aheldsa nm‘y dhbe Predaaivn idiPE levslsrdac taseqatsmtiba of G Maﬁnez ed,

coval entIy modi fied, or conjugated to ot e]ig(rm ecullﬁg to aIt tge%r

pr oper #ntdediss, toHpved by eris b fhineffeos bates, folome e Syheaysat o f

limt nti bodi es t hat have been

nodi f?%%a(memq%é %tlgycoﬁﬁ%ﬁﬁ%ﬂd%&gﬁf&on acetyl ation, pegylation,
phosph Al

pr ot ec@rléléf%‘fxg%ﬂm groﬂ%@‘bo{j%e{ggg(zftt gﬂ“a‘*‘*g’? oyﬁﬁr& ?*Bgﬁéaé?&g VQPO%r ot ein,
etc. Aédrﬂhra)atpiaseiawG s@eRhiratforcisl 6\ ageedtseriminddrtbreshold alflless dian dBBut SO pM,

2011/ 083090PCT/ EP2011/ 000048 39 const an r@gl ons . .can be egl tered to change
or i npf &M, BARMZ0PM; 10 BMe S -3 M d iPiYg ok JestisiiRdicathie Rl ehlicagy fYIHeRtBE i n

the Pcmfeegfagegefa%y nBdH IR IR R AR PHRINbRS IR LlifaSPhimAR! - 1 Te

of the antli ncreasing its binding to FcRn
possible and are readily determined by those of ordinary skill in ‘the art.

~—;
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[0113] Anti-hPG nonoclonal antibodies include antibodies |abeled with a

detect " ' Such a | abel can be conjugated dire B tly to
an ant nal anti body of the disclosure. The )| f be
detectauvi e (e.y., 1adioisotope | abel 48 i sotopic |abels, or t11uorescent

| abel s) or,_in the case an enz ti.c | abel an catal yze chem cal
alteration otla Mﬁgk‘{qsé?gﬁ‘étﬁﬁ'ﬁ’b‘ﬂﬂ\érﬁ’ﬁ %&ﬁ"d}%iqfi%%eEW s detectabl e.
Exanpl f__detectalhl e substances i ncl ude varj ous enzynes, prostheti

gr oup_sl,ﬁf?ﬁuﬂreégew disglogyre afss,prmﬁf%qg@gmm : @F?taﬁgeoyrgﬁ&t% gﬁhh S&l@}ﬁcg

mat er i ghppe {3 G AL M FinIRE REY Rhvd elOPRdd PQMeRIN thia B¥i1YThAd, SubtShdloddr i ous
positron em ssion tonographies, and nonradi oactive paramagnetic netal ions.
[ 0114]pl#émd seryin, bhethess; cauparadta athApropridte batickse, ferpurposen of Heteetingidds and

kits descri bed herein have been ex |jfied w t? ftul | .l ength anti bodi es,
ski | | SU°HPET SaNSAACPICRBPICETERE ¢ ??g%)astﬁe??ﬁ?rrf"gief rﬁ%ﬁgﬁ'{'sz or surrogate

Fr 2GS0 eprameanod meuaor G PaBpas ot B RERTE el Ggi e ubleg R oF ol ude,
but arg et whbitiit Qiggiﬁ)e foaR detdthdedOfheth@bredsV eantbd Fri ¥r heagiratis and

fs
surrobodies, rigG disulfide-stabilized Fv anti bodies (dsFv), diabodies,

t ri aboutesest insthd ssbjag| dn sarhesubjeatst tlovaledBG lsvalhredativg te hasslling sndlieatesi thefdy or

Bccor AT EERaR s By RndlRoro NGO L P PP SRR BerBRERHERY,

non- | i igipkli\@d eHARPkIR siAdrdandixesnt bBYrelq caldeRinesutfjé@indredses, alystemiy ces,
i ncluding fromany species capable of producing anti bodies, such as

ant i boatidéy leealized BGflevls plaerinescase jimihgsubiegthi cken, goats, rabbits, and
rodents (e.g., rats, mce, and hansters). Qher species are also possible.
Ant i bol®18% megther estbodemgenghaswiygect mehyi eaingtpeeviousbyrireated Erprimtaay brrast i ze

genetic engi neering. of reconbi nant . hnpl u imted
to, ex%nggrglpbw?lgp lgbﬁc‘{?ﬁ’t’i‘f(ﬁgﬁe ‘geﬁ?%'gew‘éﬁg‘ﬁ?{q@%g%‘ée#g ,h%%gg?ate%aisaga E:Ael s,
and megys@hi 8u&drlctgdrR. G bidl RibjeetiC BletgeCPIO lo@dld felatRittb bastiias intiyatal so be
fully or partially synthetic. [0116] Mnoc| onal antibodies ( ) of the

pr esenthagingiebteiebreagicanersts piepsnte§Or Hichsubisgaprewelr bamateds Presifhr i donm
t echnol.oqy. A o] i i Y f i -t udi ng
any. octaryurt s BRa A nertthl: ke, Br SEEHERe IR o hBEL RebEREIGE)
known forprévimt afetastaMo bodsocmkerawmas dftudties. Béthobewishempaodd boshaby anyi de
variety of techniques WO 20}14&/ ?8309{%’&/ P201 /003})48. 40 kngwntq in the art

i ncl udPaCH petheaiy QSPPRRRHPR-AbIRDCIFEdIRE) 35dht MBRY 3 Ry sizgiof prelgptases ina
teChnoé@?éc?%cr&@es?}g%s?&ﬁfc%ﬁ)o?'i'octah%ce?@il?Jdﬁalsonn@?éta@iﬁttﬁe E@ujeddr east Cancer

[0117] eat nent s reast cancer fa into several categories. [0118]

Sur ger y i i.der t : i J Mt : t, or
or cast 1018 ARFTHERI Pt e SldihERS mE SRRL by b T vb Y e P R0 o

br east bigaficaicer imae or metasgtie, irowhoreckssaced apphiently disappearedgpeicinovhom
quadr antectony, sinple mastectony, radical nastectony, and di fi,ed radical
nast ectt Wsn% forg d%r&?la?(fwﬁef&'ﬁg%gw CARSP b%s rﬁgg,raec{ %r%“fqabatﬂ(e l%tsuc(t’a.ncer
cells £ﬂ*§c't§?'ef&9aéﬁwﬂe$éle 9&khilve BafkkalicQRdiERYs (hat Bread ¢arsd: hys Rcimedi ne

out si de ¢t he body (external -beamradiation therapy), or it may be produced
by a rdihoatwishegtatberboahd py ave gaitisukah thebnusf apseationait ischelicsed that asther nal

radi ati.on thera r brachythera . [0120] . Chenpt v, r er apy
and ta?‘@%’f‘%‘gort ‘H‘g%/rgﬁ’? reeHI RGeS ﬁ?ﬁéﬁﬁl %%%%%ﬁl R gg{t%ﬁl%canp ﬁ’é ?%%ﬁ%%dqt hat
may bepggeetlfsls@tickasdin thbsawpétes after surgery, or surgery and radiation,
or as principal therapi es against netastatic breast cancer which has spread

beyond (fllggl A eRetofithd @isivatiadlieRfiBa BereURA ceREMGRINESy GAd masuiRbradspne or
in conbination with each other. An adjuvant therapy is one adm nistered in
order tanckis|secreterit@and tial sertaimbreasiycahesreeluiarg PiEsensiivgethy pseseniadisdesusn

et ast 40 BRD e ate padtcuPoreki Able f e hay BERER ol e AR BritiBabG. o °F

a cert ghpel dibollies.PTRYS BlibjBas thalybaatieehsd WY cdit privadres fondetdve if thyehaveor to
provide relief of pain or other synptons. Breast .cancer rre,stﬁstases t hat
€

have spleeatad bb’oéé’rﬁgleﬂﬁl)? refative ©aa Raseling HOrsersurh sybigrdareddentidied ofare her apy
and/ or _bi . 1 | i i

( Zomet BV IERE SR ARG RERHAIAS BRI HANER Gt ) AhiE BEbRRERSST {1 )
Chenot herapy relies on drugs to kill or slow or stop the growth of breast
cancer cells. A variety of chenotherapeutic agents that work through
different nmechanisns are avail able to treat breast cancer. Chenotherapy my
be effective against netastatic breast cancer when adni ni stered
systemcally, but may al so be adm nistered in a nore | ocalized fashion,
such as into the fluid surrounding the brain.
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[0123] Exenpl ary chenot herapeutic agents that may be effective against
breast cancer include folate antagonists, including nmethntravata and
pemnet r ¢ int agoni sts, WO 2011/ 083090PCT/ EP

i ncl udi ng cl adri bi ne, cl of arabi ne, fl49darabi ne, 6-nercaptopurine,

nel arabi ne, pentostatin; pyrimdine ant ni st i.ncludin apeci t.abi pe,
cyt ar &81'7fé " -estuEGFbJ!f g&%ﬂﬁgcag@%? F%\’Ef?rm?,ﬁqﬁ%ﬁﬁswﬁ?te&&“g@}ﬁgﬁ?l lsfr E%‘bﬂge
nodi fi@tishPd AsdBddiRdcdnBedonthofeal fa; bl eonycin; DNA al kyl ating agents,

i ncludi ng nitrosureas, carmnustine, |omustine; DNA cross-1linking drugs and
al kyl ghi S, I td : J spham de,
ot o e e e e .

t enpz qledivitded appartaf hamitine chakpar agtha aslsgectagritbarytcaresphyisicanudian gartiof omyci n;

| ati : | .. i ncl udi bopl at.in, cisplatin, | iplatin;
br ot edUBHE BRI itaives hatiaresniargerroPriEbon of SuBlieRalte okr epRedimanh s ¢ he
t axanegbiebRGh YEQGetlQAGRE MeRlberPAGatti@Xe!shbgupldifdas WithaAshdr it 4@t

vinbl astine, vincristine, vinorelbine); topoisonerase inhibitors, such as
t he amshradcge¢lpping bf¢asceandem Pughigrams baddude, butaraoaylimited togeieds baving

epi rubi ci 1 t.ot hecjn Lncl uding irinotecan, topotecan), . .the
podophy el Be BROE et mBERC AP dene' Bt Ahet brris w5inhis SRR ERARY il

tyr osidgfrdsneier. Niihet g@n?s inciudesusliettd wethl iniMbker{ahobieestabno@edlities, Bubh
imatini b, lapatinib, sorafenib, sunitinib). O her chenotherapeutic agents
are alas@lurigbogrcinpuain pitpdP €1 Ar debwaesarrinana ety ECAgh ﬁ!‘@FCt&EéWIE% Airsfat i ons

t hereq . f ti \: i . e not

i ¢ e TR (it FoURE, ol B ilos O GRR br B GGer, A A el Are
and 5-dhkestarradinon, subjeéts tifdt AkPerianbed tarlysmanat cird)ias@inenopanke, oy ddte ppofphan de,
doxorubicin and 5-fluorouracil; AC  which is a. caonbjpation of doxorubicin
and cyESONHBsHRIseBat ysed byt %‘H‘t‘iog Pﬁlsc%}ﬁ’ﬁcﬁa}?qVH}g }85{‘ BB?EX mesLinAe% g

cycl o Vilga i LG that B SREAIBRIGL OF LfthEOG8hAX R IR XM HRE Ci n and
cycl op g%gﬁggﬁhglg;a%é&fétwétﬁ d\}\fﬂcgﬂ IS a conbi ﬁatti onﬁgfﬁ%lo;or ubi (gi n and

cycl oploosghndiageosed lahd seatespfulatredtediforbresst chocert axel (Herceptin may be
given with the paclitaxel or docetaxel for HER2/neu positive tunors); A ->
CMF, woiél Insyedotherrbinbadiimentsaff thiometholds of seledtiaf lsobyects,thie SlffectCleFog FEC) |
which is a conbjnation of cycl ophospham de, epi.rybicin and. 5-, fl yorouracil
(thi s SeEspnebaredhoss e WCI&S‘%&S& P fP d*i*@?oséeﬁit?ﬁqu reasteApsPnhet dhngds

docet i RRNA M &SreschEElof Biah&i Rahcer 2SERBRMNB#SH Qévapdd POI&Lxel ,
car bogq%gl!tnln?l\{wyaﬁ%&ll—lﬁe@?gptl nIi'ﬂfe%‘?}eSl-clegF}Zﬂ?nté\{je pogi tfve tunogs. [0125] O her
chenotdeamapedé hdditigeat isfotthatiomteybebsed by eareipvevideratmiseprove thetaceeraexef @ ncl ude

cisplat.in, vinorel bine,.capecitabin eqyl ated .l i, posomal. d rubi.cip,
Gent chinginsts. HieieaHirbine Sarasetianariceit P i RS RRLR {BUEPF 11
ot her Sy h8dPlsies bmdaRRuP bPaBEQt fohiadmamitbgedmabout two-thirds of breast
cancers, i.e., those containing estrogen receptors (ER-positive cancers)
and/ Or[i095§gle@tc hL QIR ali GRS Ve SméBRr B Inly tYnFRRS ¢rddliar thWMSse dfbr@@bhyeNts with
ER- positive and PR-positive breast cancers, hornone WO

2011/ GkIQIOEICAY, BRROA TIDOBDSR IR and ELEPA. deedosmethods, suth asthesst thatrelyppn

estrogen.or.to |Q rogen levels. Thus, hormmne therapy,.entails

adni ni‘g‘tt'rbﬁfhieﬁﬁp‘?ﬂf\{\cg{?ﬁﬁﬁ ‘iag%ﬁocla’% e t8Fm51n%'rneﬂ%bz§n%?rfrée@%bgntgo bl ock the
pr oducrtidBdRE.Muek aftlobe dis¥loSdd Rdreinbad¥csrdadeurieh thlkhbBleige Wiikiie e ul d

ot herw se support or pronote the growth of hornone-sensitive breast cancer
cel | s.ordommpyrskiliamtwiaten, torem fene and ral oxi fene are exanpl es of

sel ective estrogen receptor nodul ators (SERMs) and anti-estrogens that

ant agolfil163] Batedogehe detcatpmoatslévatadrRG davelsansingrthe alethods plitheepreseaht , whi ch

acts t |imnate estrogen receptors be effective.even.if the breast
cancer‘&)‘F o%e’qﬁﬁg‘é‘ﬁrﬂﬁ%%ﬁ’%ﬁa{)@%ﬁ c%@%@%% R?%?@(Ségdlﬁﬂﬂélﬁﬁtso s wor k by
st oppi ffiesith® GRPredefcsIot brofst camdér bNfdctidende e befadOcnk &tdfRz elegtmean@st r ozol e,
and exenest ane. arian aplation may also be used to elimnate the main
sour ceprofeadgliresti fstreaiingrthe pbiieflausal wonen. Permanent ovarian abl ation can
be done by surgically renmoving the ovaries. Ovarian ablation may al so be

ef f ect Bd64) Diffatentdastlingamayde used pgaingt whithotorrempareP @ devahymiesuneshia a( LHRH)
anal ogs, .such as gosergelin or..leupkoli i . sed alone or with
t amoxi ?‘@hecgsp%st?mﬁgﬂib% DFAIS fihe ngt@(rjrseoﬂfgtB%%g?ﬂv‘ég%%OﬁBF ge:bs Ser?ltl) “Bcetate my

be used in wonmen whose cancers do not respond to the other hornone
treatnments. Use of androgens may al so be considered. O her hornonal therapy
agents are al so possible, such as bicalutamde and flutam de. [0128]
Targeted therapy is directed to particul ar genes or gene products known to
be involved in breast cancer. A specific type of targeted therapy is

anti body therapy which invol ves adm nistering an anti body, such as a

. M
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WO 2011/ 083990PCT/ EP2011/ 000048 43 [0130] Ot her types of targeted therapies

i ncl ud ' Il'e drugs, such as lapatinib. HER2-f--"*""~ =--==--gs that
no | on » trastuzumab may respond to | apati| be
given wth the chenotherapy drug capewi tabine, as well as uviners. . 3.

Ther apeut [.c Met hods Using Anti-PG Antibodi es [0131 he. present discl osure
provi ?fé%lg‘u‘ﬁfedthi’éf‘ﬁﬁéﬂflfg 3 %nl@t"ﬂlﬁb“sa E.B‘HH' 8%‘3:?3“&%???%%?1?4 ﬁﬁgméﬁe e SI"%QC? -
ant i bqﬂ}ﬁﬁbptiﬁeg.ogl?&?éa}rw& they Be BiBh 8GH PPlevPlY mRASGEd Oft prédR@niidand

preventing netastatic breast” cancer, preventing recurrence of breast cancer
and prieteevals. nip agranalimitofg dxasplt, PEolerels ast repasosid weekiynormpnthiynfoe theoldistrent s

the anti bodi.es .are speci.fic for man_ progastrin ("hPG nd in,other
enmbodi Sremoaths afr &’?ﬁ%ﬁ (5’5 iaé‘faté?eé‘t’%ﬂb@?%ﬁé’ | ryath‘fqe%é'?tgi ‘_.mt%l(ﬁ% scond ¢ ording to
cer t ai ginBlerdabsLthe ¥R aF Rt tman! drdRfre@Bbdrp oiti fBSntAS oflycae tiRs@dteheOtien are
adm ni stered Tn a conposition to a subject in need of treatnent for

met astpaedatenprinedsintaruale eve dlyp possibds apeuti cal |y effective anount as a

nmonot herapy or as a conbination therapy. Such subjects include, but are not
limte@16% mhnbe ahtagiroees ofhemetbedssifahe prebamg disclosanec e basglingsen &e n

mbodi s of . th ds, th i bodi.es .. t.i.- hPG |

ant | boTRLSh oM AV aB P s B SPere By arieiceR M MsRREL B as

di scl agerbRJrehdsudl &t ﬁﬁh’ér%diﬁg S4rRFlingfoR d6RBMAPH Brodkt tahcRr StbYeast cander need of
r

prevention of netastatic east cancer in a therapeutically effective

anountregyTencap Sucthehaagsperisticamay inguds britaronotingeesspiyly liopited 1 $B%.8EsS1385¢| ude,
but ar ot .limted to fhose t 1 . I . t but
' wnoth Pheriman b bt BT KPR A SR ndhnll LB iAhGAR oARESH

or gansothé¢rfaéers dnyeeothotdmbsdiments, bdikasubjettrupdsifictbasclime) asoeli asa ar e

anti - hPG nonocl onal anti bodi es. [0134] Acc%r di n‘ng to yet aother enbodi nents,
ant i - FGPAIRtiopoisrived haselipg sarpepscldn assassingthy ganditien F aguhECta conposition to
a subject in need of prevention for recurrence of netastatic breast cancer

in a tledpelpkaccerdanse with gheknpavledasnfithess oadinemlytskBledpy therarh $Gilexdl#i nat i on

t herapy. Such subj ects.ingl t. : e

or ov; R PRt BRET T eREs st HIEHIR! eldyEI g ohROBRAHORAVERS

t r eat nipRvingShielst amee bragyp aareet hyt Rissapurealraftdr tremmeat dbva subgeds ddit meghts of

t hese nethods, the antibodies are anti -_hPa rm_nog] on lg ant i bodi es. 1[i0135]
Accor dgaigy thegarspie Persaith Sompipatmentyith apishBG antibaries: i ¢ HPAReBEaMiBY%i n are

adm ni t%%x? Bﬁﬁier{a'ﬂe%oﬁm L QO lnginiﬁ befile bfbreRe daer b lirédt®ReR{ t he

growh o reast cancer stem ce a therapeutically effective anount as
a nonotaneerapyorslimitingexammbésatsuon testsenelpde expleratosy byrgetys imagingitbehnigues ar e

not limgted to those havjn breast cancer the growh or a ' f
Whi ch Tish TiAGURPETRaNY 3 es forht Risencean pinedy atiel Bishef pr PRI S Tictord e
st em CelbligcedBytagthrdisrent s provide for methods of preventing or
inhibiting thé growh of breast WD 2011/083090PCT/ EP2011/ 000048 44 cancer

stem C@)} k?] BYc £ QD EART [alfHrlRreab & BaSHin| SSniMebil aAd s@IBHON, e&tingdla@Rdshit BG

anti bo conposition el%l?ectl ve to prevent or inhibit the growth of such
cel | s. trgsidnt iretdnsessinddoodRGdeveld wlichumayi inteyfere with thd apcyiai@mepsyrenaent o n
enbodi pents, of .t hese net hods,, the antibodies are antizhPG. al

ant | bl QoA BTN TR DRSS OF MR 150 Rl o 17 PR ne pfhar y
acti vepafenhdy whetd G 2RI in lanid 4@yt seRIPRIb be determitled ugles can be
non-neutralizing anti-PG anti bodi es may be present if their ql;jresence does

not sutekemfromagubjectsrafienifasting for i cipriiime ag£an eadiy be detganingdiby thass phg

anti bodles, kil in the art.

7.12. Pharmaceutical Compositions

[0168] Anti-hPG antibodies for use in the methods of the present disclosure can be
formulated as compositions. Optionally, the compositions can comprise one or more
additional therapeutic agents, such as chemotherapeutic agents or other antibodies with

therapeutic efficacy against metastatic breast cancer or breast cancer recurrence. The
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101371 The subject to whom anti-PG anti body conpositions can be

admn ' ' 1 mammal such as a non-primate (e.a.. cow. pia. horse,
cat, or a primate (e.g., nonkey, chinp uman) .
The.quJ cul van we a human, such as an adult patient 00 « peurweio
patient. 101381 For rposes of treating or, preventi met ast.at i r east
cancerCgPositians v H@‘Paglﬁ' ﬁp@é%aérpapétfgrﬁtﬂﬂﬁ’éfhagﬂ%epﬁ%l ziﬂfnipB?}ﬁ?n fha?
CONMPOSK Il RIFhafl P IndisdSPhiimat &R RAIRAQRFtabR AHRIre This RMpdsAARLABE @Pyny Or as
an adjunct to one or nore prinmary therapies effective to treat or prevent
met astitable foradependingaipoorthe desired wethodwfedstinisignog it tp@matiertnce. [ 0139J
Thus, in certain enbodi nents of the present disclosure, anti-hPG anti body
conposlil6YrBheani-P6 antibbdies tar Bdadnunsteserbjoectubjant by e danétytof eateng or
preventing netastatic breast canceh as an adjunct to chenpth rapy, as an
adj unctP'p‘tchY Befenterally: fofsrapple. ¥ syRculaneqHR( N3y AP} BYTAPET OPRE%Apy, as an
adj unGhtrb@uSQUAIRRCAGE APMini@fatidA cBflbe BfftctbPaSsiicdirGRbre bRAIsARNCtiGHs, @Sasan
adjunct to other types of antibody therapy effective to treat or prevent
net asteiteiar noreanfusionn cOther rontescaf agntiwistretidnoatt alsapessiblain a¢rpianae Mibdle

conpositigns c be adm ni s d to a o] i r I .
Fecar et s Oy Aletin Vi funt bk RaMEFs S PABNER AR 0, (o,
pr evendnygvé&iieie iRGWepeitén thephAllATompositbu acbé adninivegragdynd ant i - hPG

anti body conpositions can be adm nistered concurrently, successively, or
separ adharagtexistips efibe subigelr SHch3e REHYT SEXO1411 Anti - hPG anti body conpositions
and the primary therapy are adm nistered concurrently when adm nistered at
t he sal®d7@li Plmrmevenicahempasiions eapbe eonwvenisdiy presented inowdt desefo@ps  but begin

or end at .differe ti.mes. Non-limf.i exa f i r

o i prifing T e R O o el AP G RORAES LB SRS bose: Sush (e
sane ta gt GarbetRitAR forl skamPlebmtivithoubEfhtien apyg fod g ot aaingile ¢0 igasit g,cancer
or undergoi ng surgical resection of a primary breast tunmor. W) )

2011/ 0@1328)9@ grPbarmagegirally asceptrbleogarrigrs iforpse in e 458‘3?“&%??6‘0%#‘??8’:’%3 and

t he pr%g;gew?ﬁég@gﬁép%g&g??fQ,in%gfq%qe ng%r €by When administered to a

subj ec exanpl e e sane clinic visit, but not

concur .__Successj ve adm ni.s ti.on cu 4 , 6, 7, 8 or
nor e h@gﬁﬁ glb SRS i%%??&ipi/o ggh%p(%}&rlr(%ls%?%%a ;b nﬁ;rﬁli;asr?%?oergtofr ?%es% f ol | owed
by adniygpilizéd formubfiiohfer @decbud SRutesnsibyaixinpahp astiiddyrhaving thededitedr nat i ve
enbodi nent, the anti-hPG anti body conposition nmay be adm nj st ergq, first,

fol l omﬁwftm@twlw@ﬂéﬁwp@ceﬁmﬁ&aCA?Rthlﬁmm PHIBE PAPB812FSns and
the prj mar . Ay mherx »al; Lah St er ed
o a Bty CBRIERA IR AR SRR R AR Rk D LR RS, ST

ant i bosheneo spabisizinigageatsdprpsdrvatives,tibaomifigrsc aon-fomiadetengests sangidxidantsnaridnt er val

of 1-day, 2- s, 3- s, 4-days,. 5-days, 6-days ne- we 2-weeks,

5 weekathimiscninenusrdiilie. 36 Rivingiet Bevhoelin SHEera b s

adni ni ghdoatdionog)). slien adilivQRFRABENBRGYICBRORLIpids Sahe adssagesd@dor fol I ow
the separate admnistration of the primary therapy. [0144] I'n certain other
enbodi ceewestrasions kmppryedent di scl osure, an anti-hPG anti body conposition and
the primary therapy can be adm nistered repeatedly in an alternating

pat t er [0172hBufferingegdnts lsdlp tenhastias dsspi @ thegangsephichapprpxinifddss5] | n certain
enbodi nent s, .adm ni.steri an anti-hPG anti body conposition,as .an | unct
Co . pRMAEICH SP Ry oty | et B RipSEal Breop R et FOTRViE o ot GL ¢

ef f ect ;iRP¥0 HMY sutebiRPatiifg BEHRS for uWhRItR tREprebidlt disbREaRYndede BbtRl one be
adm ni stered in an anmount that would be therapeutically effective w thout

i ncur r orggnigraand deyyeabt ecids ared edlfsdlersof suphias citratedwiters Cunsmanesedium gigrate-
anti-hPG antib composi.ti aon. and/ pri_nar.y. r n i ni.stered in
s LR o R R SR TR SRR RO AL,

ef f ect mixtth@Ven9! suclinai WitfirStd £, ekctiant adidnvabsdddistedndte mitdfd)sedcinie
therapy with an anti-hPG anti body conpostjon to be therapeutically

ef f ect peid-soqiumohydvexife Fuxtyre, RBGHRi6 AFHy I R AR ERAts MERtuge 59t BETHE Br east
Cancer n 11 AS; IR - 6 ggp,g.g AT N TR
and/ orb%%gg{gf ?ag[a g% éggtﬁgédr%@g@%%\%xgﬁree’e%&d pl agér)rtg an ;% %}r\é{s?er{rﬁt}%{rlh’evel s of
PG whetagtasic hbid-sodamb hypdrokgle ehixtifre,RE. ), futhemte tuffarn@hi g/i Soelrs acgl-negl i gi bl e.
PG plasma and/or serumlevels in subjects with primary and/or netastatic
breast cancer are neasureable, and for netastatic breast cancer are about
25 pMor greater. Based on this observation, plasma and/or serum | evel s of
PG can be used to, anong other things, nonitor the effectiveness of
treatnments for primary or netastatic breast cancer, detect and di agnose the
presence of primary or netastatic breast cancer, and sel ect subjects that
m ght benefit fromtreatment with anti-PG anti bodi es.
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WO 2011/ 083090PCT/ EP2011/ 000048 46 101471 Thus, the present disclosure
provider ~—*--"- -f nonitoring a subject being treate”d f~r hraonct

nmet ast ai > determine the effectiveness of ¢

therapy for netastatic breast cancer.s2These nmethods Cuii we uocu U Ny

type of thera agai nst. net tat C ast c cer sed al one, .0or_in
oo TRRBRARRY RPEE e Ptix s, TP G PRl AR TS RO | on of an
ant i - eklaAR-uRBANNE REPRS hiRfure tALY, 3R¥coAtE It»uﬁtatt% gt xgttfc%nftfacadltdd@adl es,

chenot her apy, radiation therapy, hornmonal t her apgl bi ol ogi cal therapy and
ot her glym@rmatmrotgldcmnc acnéea@rsam kydsoxige stixture, g cpmeatcrﬁemta&seam

respong ible faor eeds_t.0 as ain | ctive to
deterrﬁ?tueCO tgtrWé‘S"rS’r %g I(s?tecbd'}’fr?eﬁ?%?epx%thcae ({TﬁrB Bf afer@a h?’t a(ra?d make
ot her fid-sddigth HaFIxsdeomBeturb0ddit akid- ﬁamumﬁrmeee:ﬁtmr@feté f)¢actmabuffeisng

net hods t he concentration of PGin one or nore bodily fluids, such as

bl ood, ea dagtig, acytemwrarlaqsttﬁerlétureéwt%@cmeayw&eénawﬁéagw f or

met ast A t f PG
reacarogsrish] REAle ARRHE /b o8 B0RD bftErs(E] sLAMRE Lol Rl R,
conpl edeetic a¢idabdiem l@rdm;dderankmre I@ta)l e%&ileonaﬂiyap}tospbmeboffensnlmetnchse such as
bi opsi of a breast cance asured. 101491 A reduction in PG

conce &%{%WW%%%S@ S?H‘CE‘ nﬁt?a?@?% ‘cally, the greater the extent
of reductl on in PG treatnent post-treatment, the nore effl caci ous was the

t her a 173}y Rrssruvatiyies Gampe adglegdo Betarﬁdnwpobaﬁ;grwﬂt Pedipalr be 3idlse yn BNOBYEr at i on,
Jgﬁ%hgt%% 656}1 198(&/%5 sfftp aﬁfve§ t&%sgtmm@? @érfz%lgctbsareoat ient is
I’ educe an e | ca 1 OUS ta

resurt reat nen t he anount of PG
pr oduciaduby phdrel, rbeha)sltadmﬁsl ahes crbsal, hredyl pEpbergpromd parabeh,ack of reduction

or arise in PG els after treatnment, is co i ndicat e, that, the
t her ap‘%ﬁt‘tﬂﬁgylﬁﬁt’etht’%%‘&%ﬁl eemoeé%&gt?ﬁdtme%ﬂﬁtﬁﬁwataﬁ %Iet q’t“?ré‘%t REAR1dEeam
can degiqqgd; yg)gBpﬂmétf?odlﬂxhtdh%rﬁieaaﬁtﬁém(ffl%%%e% sﬁéﬁearsq‘ﬂéthylj& TeéPy1 pHiabab)! e

intervals a r a round of therapy is conplete before which tine sanples
ar e t atatachdlp resnommdl peyichagheaamly awld pgmtdwtleﬁsﬁqudﬁblys spmgtimepknowaiahary skil |

t he, nd h i. | th t fe.lh d
consi qsPRST <g8 Raanosh BHEeonEteGEiERe bRt Y heRsR B ary
i nt er VakGodudé hﬁtﬂﬁlcfhde polhydrié sugar afcohdls, ﬁr eRample tﬂhycﬁ:ib dtﬂﬁ‘%fer gighr3, 4, 5 or

6 nonths after a round of therapy is conplete before sarrp es _are taken for
use i reledholsysweh asrglyrgrimpemydrgol prapiel, gwb@éﬁprhytoée%g@neto OStabilizery igfeyal s

are al so di fferent
"t er vARTRRE bty b RS SAELERAhBe bl ForBAMMERRERE e O O

det er nadatawefwlach selnbilexs tiesherhpeusic agentlor hiekps I&gp&xeﬂmieﬂatu%ohm eﬂbererme be
determ ned weekly or m)nthl for the first SIX nont {ter a roHnd of

t her ap¥ e cQmmBFL MY, T ORRRS bl A canbe tm 56 SpE %the s (expgprerate

2011/ 0&%@99%%&?&951&4 999%%%%2 1&9&5@ Ex’ﬁmer bRideSURliginkn bodi |y
fluids can be nmeasur eé usi ng analytica n| ques famliar to those of

or di nazlymsk,ldmlthme tlrteuaine, 2-:phcttyld3mnb,LgluuaUtlc tlmdr;lthmnm, e!Rl, Organts sEEAISAr
Assay meth such as, thes that re on_ant. od| e |f| or hPG can
o RhrAEolS S, Tatos T PSS sfathdhse rm R el D SR creh oo
those disialspoR Gahiefidl, blyderol2ad WSIROS eadddifg tmtdﬂ@eumﬁatgﬁosatol Wéne

ordinary skill 1n the art. [0152] In a specific enbodinent, PG |evels may
be meagealdamisioragidpalmmears svifiEcpaaining redgpiag agents, sach g tnts@»cglutabtn@fequ ng the

N-ter p t

.t or PG 85 AR hio By GAIRF Lok R B nd HABH AN sl
usef ul lohamokuglar deiphnpollypéptides ey/g.apeptides of | rdiduss or feaiee); progeihs auch dsn such
an assay, surface, such as the wells in_a 96-well IS prepared to
whi ch RimabseRuE @lihiny boyine,seryp glbumip gl atin.or mtmtragﬁﬁbhl&ns drydeephaliayi nal

anti b ce

ol | o By s Rich ot DR DyrAIBRL mpATRCERRich \PEh FPRYOSE rhlinbrl mllonol
unboungluam:b; @;eamchamidca ssch ag haoﬂosc:; ondltiseyisngroae sretioisagcathbzides sudhgs” ant i - PG

ant i bod a ereth tecti ti bo binds a different epitope
o poatiovelsardailEs witfies AbEin | Ry ors Sa bs piEss aMezntee o

ant i bogly to aoobbh% i AR WAL ROghodia used as the detection anti body,
and vi ce versa) G l evel s are then neasured either directly (if, for

exanpl e, the detectlon anti body is conjugated to a detectable |abel) or
indirectly (through a | abel ed secondary anti body that binds the detection
anti-PG anti body). A specific sandw ch assay for neasuring plasma and/ or
serum PG l evel s is provided in Exanple 11. [0153] In an alternative

enbodi ment of the nethods of the present disclosure, the efficacy of
adntnlstratlon of an ant| hPG ant i body conposltlon to a subject in redu0|ng

~e~ 1 o .. -, S
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WO 2011/ 083090PCT/ EP2011/ 000048 48 7.11. Methods O Determ ning The
Preser~~ ™ DPr~~ct Mgncer [0155] The present disclosure 2l en nravidag

cert ai according to which subjects may b erm ne
if they have elevated PG levels in a®odily fluid, sucn as bl ood, plasng,

serum her s ropriate bas Line Q rpQ f
RIAT T T A A  Ka  f
af ter HelgadliBilike tHeQh&apeutia ageﬁttaalwelmme@rmtme Dlerdpbgtipriobeddl agathstt he
present disclosure, the subject my be one for whomit iIs desired to be

det er mgiaHondnsduged aggree@ﬂoncwh@b talsomermﬁii {hedprivglatien rhecexppsedipsbieatt in the
bj

Sub) ek RSl SURRAT R PUKTLA TR bRt SuTbNSahSofeRtdtn, |

par ti cidtlade pblgssrpates (20H80drt. leolydxatr&rdj(d Bt erasd ezfcbarluamlé pelysisze and/ or

ext ent breast cancer in a_su c nd/.or. | ocal i zed
PG | ev@?‘éo’%i’le% lgng spebatan I‘PWOFWSrSs({TB’f EEN& %gag‘%}%Eﬂ\f‘gzbh@F eh98dPHEnt s, the
subj ec i Hhgle whom it
o oy iBlinB e BE pRUEL i ted dRLECD.D el (PUEUDL 6304l B EXamlt HOTo
di st ardbout 8.7 asz/mi toatgand.2 hg/nduSurfadiptediase a&wvmwhow&drewéhsd tel ative to
basel i ne.i ndi cates that netastatic breﬁ st For such

subj ectrdibgdics,and cap cempanpisehepcopfprmapan grcq, 3@8'5 ggﬁl sfapliging’ " anong

ot her {dnctideatioh®Ehdled BE m“nhrﬂﬁdl‘é\&%élﬁéxp@ﬁm%ﬁtallﬁt treatment intended to
prevent netastatic breast cancer was effective. Wthout wi shing to be bound

by any|oRat AS?&kn@ﬁal%@@él%nQéus%%f ?%ft@&m ihflulls clgiirgvadnishal , b tAg nunmber
and/ or" size of netastases In a g i ncr eases, system ¢ and/of |ocalized
PG | evait®xalast (£.gG reasicianids het}wmpeontaml{lﬁl,%l}i cAsalwends. ng to yet other
enbodi ments, the subject nay be one previously treated for breast cancer,
pri mar0196] AatiaPGiritibodies cihberndrhinistered einghpmaasenixhyresio Saepeanad aand i n

whomit is desjired to be determ ned,  whet her. breast cance S recurred or
come bARG anfibpdigsalons, B Bunkkturg 0 samBiapen Maththeragents Sgdu @r BEYERHNE

I ndi Caﬁl%éstthl?ée e@ﬁﬁatsls RE&HreHEs 115&&&!5@%% ndmm%tto\ﬁ’h&hbmgr E)@utliteaééﬁténd by
any particular theory o oper at 1 on, is believed that as the size and/or
ext enthmfnomebuherrapylagmsmloglaaidbcrapyl agerﬁﬁbpéantlquofrtb%@e)s agenyssfeegn ¢ and/ or

| ocalized PG | evels also increase in the subject. [0159] In view of the

di scoVRFPEZURaRk i bed herein that certain primary and netastatic breast
cancers secrete PG and that certain breast cancer cells are PG sensitive,
the present 7-dpscPBagmaceytical '§F6V| des net hods of sel ecting subjects that may
benefit from therapy dm ni stering anti - nti bodi e ubj ects

a
oy bel0TT bRy fiopy b mGnayha S iigN BN Tt B aHic KISdOBIEP! od PG
| evel Solfbighi s ATRESlriCcuHrer w%cgyga SfbsrisHCarl ARNEPE aflbodiAs e
provi ders can order additional tests s mamuogr aphy, to confi'rmthe
pr esenthe didcldsueea(glg., ew@exzmmﬂﬁwm@eﬁ/o@szmaqmomsum)@ad ose of morhef

subject. If breast ncer i.s confi.rmed th eat

i i Gl RRE e F Sthees iAol dgentas AeseES HEnea Ut B ect 1 ai n
embodi &I@Méfo%dﬁqhﬁst@fmme%nim@ﬁ{t%uy Ndg.$ Hhh&ﬂé §nd/610§y@ﬁh@h ngdmay be
perforned as part of a routine check % e subject's i mary care

physi cplzammeceusisalgiade watepglbbuféerhemsqunduor ﬂdtlie\ﬁb%aﬂtWYtlﬁfE‘Qéﬂtlb@ygéﬁn

popul a subj 8¢ ot e screened
are neh@gﬂizgiora) |cu%%}k€ﬂb6§§h n?@%é “ﬁ%ﬂnﬁhnﬁoﬁyﬁtgﬁ&%gé age ri sk of
devel omtfb@dprce@pbsmameﬁ/or Shnsinisgringnie corapowiton tmwtpaareet not limted to,

subj ects having nutations in the BRCAl gene, the BRCA2 gene, or other genes
associ @t 199] Bhdthurlingdse @ ek dntiSKP @ hntib&BSdontdRidh cabb PhclGiced Bépakd1€lly Ul
subj ects W th non-nalignant breast abnormalities, such as ductal carcinoma
in si takitos Hntein onglenmare Bait 4PFFS kLI ive baiy dpses) tyee wityjases, Souraunitdpses.f i r st
degree.rel ati,v, e reast cancer,
subj ecfge 8&‘%8%%8’ St%bé& g%%% peg t ?%%%S Ee)gl f&ﬂ?"ﬁggn&%er?eﬁ%ed early
menar cégbodifietit, ml&rmw?.ﬁoremmtldas@ eﬁgéad‘lﬂ’foufsed Bita dyiringh, andubjagether t hat used
birth contr.ol subj ects havi ng hi gh body, mass i ndex, or subjects

havi ngerabmlgwn?éhe neear r’é)‘?retuﬁ*attdoéﬁr?éﬁ ﬁ%"haﬁoé‘&i’h‘b‘% inphag sy sEnilagresspiacianc ude
subj ec successfully treated for breast cancer.
[0161]&ﬁ%B§Q§Pg%ﬁggmgggqgﬁﬁéﬁgg of the methods of selecting subjects, the
subjects to be screened are those who received results of a diagnostic test
for breast cancer that do not definitively rule in or rule out the presence
of breast cancer. Screening for elevated PG | evels can provide additional
information to be used by care providers to inprove the accuracy of a

di agnosis. One non-limting exanple of such subjects would be those
rece|V|ng the result of an inconclusive, anbiguous or difficult to read
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[0162] PG concentrations can be neasured using techniques famliar to those

of ordinarv <kill <ych as, but not limted to, RIA and FI 1 QA Accav
nmet hods se, that rely on anti bodi es specif be
carried vut usiny nun-neutralizing ordneutralizing ant S

t hose di SCl'ﬁﬁ?d ﬁﬁreln, i n accordance with the know edge of t hose of
ordinary ski-ff iKteetveesage163] Based on the detection of el evated PG

| evel i.ng the . nethods of the present.disclosure he treatment team can
hen dOLTHIcCmBtHE s Omprawe R Ia0e ArED FEbbass o B8 ariseRl TRevre

pr esenie goierflleRYe ddANARler&l t_oraes‘il‘BLerc?ﬁ\Crfé_leof E}Eﬁﬂ% orGRBERIing bikt daheat ment ,

or proceed directly to treating the subject. [0164] D fferent baselines nmay
be usduetagasiner prahergingtrecurmmpe pEbeast|caneer ¢n adasage sifertivedo sgbiced tat lepst some
enbodi nmen f the methods of the present disclosure, the baseline is W)
2011/ @%@P@F/%ﬁﬁﬁdﬁ?tﬁ%ﬁ% 50 established by nmeasuring PG levels in a
bodi l y igd.of interest .sappled fromthe sa subj.ect rior times. Such
sampl J0 1B, ¥ gt Hnin el rantetaciatpd Wert et € henchi sliabd il v o

I n a nARer thifigh, dAY BeHOPItRN JP AR cHradse ciiRes haRg \We Slowin@the'@ewtH of for the

first six nmonths after the end of a treatnent, then once every three nonths
unti| hreest sesntetastaisese reslacingdhe nuraberrpardior sizeof suchameigstases ayithin Asubiester y

possi g ok Fon BFRER bfleor e FULEE I REAbOAFA Kbl o0

di scl onttastasds/edbcisg theRvedy dierest aabérshedsthtiotanave idgsitiRGtieevel s in a
popul atign of individuals with characteristics sim!l a% %@3 A hos&lof_ t he
subj edroliffartiona g IRGIPASINERPOPISISHE RRAASII I Rypashpangst cellsnbaltingpr ¢512488 cancer

recur ra?é?ﬁ/aggxl)g??g%g?{@?&rﬁg bS8 bfsSas T atkd G GRetDhti P8 rEadt Rhndep HES Sbjdd:y

limte 0 age of “the primary breast tunor, prior exposure to
cer t ai allowirgturgivabreseution@fibreaat ¢anner roétasthees evhere picheesettaat wosld robhget ot her
enbodi ments, both_a subject-specifi asel i ne, as || as a. .

popul RSB O HbIP PR b HEBITERL 16 FRSHIE i Frpdbued Soiior pesedivurt lfosr o
Subj ecb;ctPhPRAg hdtRREE bAAHRESNEL Br Péﬂﬁcihﬂ?ﬁlnﬂﬂ g8ciPh sitjase Aoédihplateichpe
skilled I'n the art, PG levels in sanples froma subject that_ exceed a

cert ai of métagstiobrtastehnearehilodesirpblseisinabreguised rdherapaptis enefititp §xist- east
cancer, breast cancer that has recurred after treatnment or a subject that

m ght [$d8h Meersaiebiréast dxmcerf tutnof size riunstzr apd metabolismrean b PGasured bsidges. The

treatnment team may then undertake confi.rnatory 0 confi nce of
br east YAXNE SFANING tEEhH gt 1N ings bR @P?eﬁgﬂ,-?f’min‘é“ %?LW’ srEETch
tests iNChrHesaxdll &' Ah& Methedsdiowvn toTREHeT ot @RAYIsRUES theleft. as mammogr aphy
and tests for the presence in blood or other tissues of biological factors

pr OdUC@ﬁs?ngérﬁgé&ic%ﬂwc%n AR orBEEALS A BAL bPGoHSHRJettel RarRARESBgast rin
| S n SecCr

synt he etion, eating may result in transient i ncreases in blood
PG | evehg ofustantplempt lintietibermodudtiontofieersuo pratties neather Betons bymeRsiape oduced

by breast cancer tastases.or recurrent breast c .. Tp avoid this

o 1 ect DB CATGE ST ASHERBTHEST SRR i prisontEs . sap fn e el f

det er ni,fpeds oS&TRhE N ithaeBEction ks evelsUTtBa IR beingflihd@tathadfitRgapauticsuf f i ci ent
time, as can readily be determ ned by those of ordinary skill in the art.

7.12. Wmefivaceuti cal Conpositions 101681 Anti-hPG antibodies for use in the
met hods of the present disclosure can be fornul ated as conpositions.
Opt i onpil18g] Wilteresparp isprevantmgdacnst canser metastasis,cn affacivaideage trrale that is

it n e B Raeat prtaly B anERah Bk GnBRCh S Bl ar s C2oce
Fecurr gieR. absefce MBrefil 34R8RRRNGI¢ERAR AL ABoslowing the growth of breast

cancer metastases, reducing the number and/or size of any breast metastases that ultimately

might occur, and inhibition of or interference with any of the mechanistic steps by which

metastatic breast cancer cells are able to spread from the primary tumor. Complete prevention

of breast cancer metastasis, while desirable, is not required for efficacy to exist.
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conpositions will usually be supplied as part of a sterile, pharnmaceutical
conposition that will normally include a pharmaceutically acceptable
carrie ~ Jdtion can be in any suitable form t he
desired nethod of administering it tcsSa patient. [0169] The anti-PG

ant i bagsi be mnistered tog a subject by a ri.ety of routes, .

tvpi AP B PR P PR e BnSi S Elonet, B BT dorPho b B i

i Nt r apdfecti Gn@adt 165t paHialPeoet3tcuirfinee b BH8ast Aghben a3 tek leh el 3gambagef f ect ed
as one or nore bolus injections, or as one or nore infusions. Qher routes
of adrAthrdhings,iabsenge of hregst qgpeesirpiusrenge, Jeaipie iR EMiFYon HICAH SMEHGE of

t hose I L, I I j 0

i i SIPHE bt S doate it rklfbeiahoe FIREHNNG oPBichaTaRodnth doblota 1 1 o
t 0 be menbreas twhed imadutjbanfei redttiehtoshat thdiaitilibreasttcansgidiecase age or sex.

[0170] Pharnmceutical conpositions can be conveniently presented in unit
dose f%»dﬁ@c%}miaﬁp%r@miy s&sm@dmﬁfgaa%frfenpﬂeveﬁtmgﬁeamqnpﬁp TEATY BB 1 t he
di scl - ner i e i I it hout
e e 7 Smatiiing i, (ERJERNSArtact Cinc AR RIS

Phar metedtintg, aelibising oc epivakd the gaowtherr préldferatisr of hreaftecadteg clans oells, can t ake a

w de vari et f forns dependjng, .e.g., on.t rout e of. adpy ni stration.

{02 71 e Bisatahter SR oY) HBHSIOP! e e PebtTuatof ChhReReBfiea 1 or

st or aggerd gellyiaRNEdIs 2R cARABIRLIfRbhRIbELAE tAM FoHatiDal o it SWth dTbrésiddnder he

anti body having the desired degree of purity w th optional pharnaceutically
acceptAbiescubed ¢legwhereherein, braast ecanceststani r¢llscare ideppfiakle by havipg eyeer nare he

art (all of which are, referred to herei.n as. "carrief.s” i . fering
2gent reaf R GByEs Skt Ehr ol oD SR e Bing Bl iiten yisRoresiith oF

det er gRAbH, ceflltharR¥isdabilis), toPchv @b Btersits arddr dove @diserantd dultuiscon8itidns Bedri ngt on
's Pharmaceutical Sciences, 16th edition (GOsol, ed. 1980). Such _additives
must  Hbe ARlitiolel 1B1tiale Bave et 5P WH ftes trapsplantgiiony dsOraRa S REAHOEP &F i ons

enpl Oyr%&lnén%é%{’g!)r oy aﬁEér,n']ghﬁgg 'rsabféeiiﬂio& PRt G FHEQRS DEkish the range

whi ch ‘approXi nmates physiological cohditions. They can”be present at

coont SUPE BRALEI B AT AR bl L pRRR M e B herabd SRR, 1 1

i nor gamaitBerdfdddsingiie S@lcktritierdprogadein wishiaiattuaiog shstkigradly( @. mrticubnosodi um
citratedisodiumcitrate m xture, citrij cailci d-trisodjumcitrate m xture,

ci t ri chosyifhudrp e assitesi e ibndifiompleurabelfugionss gerebrogpigabilifdeymplie g.
succi mlgo(gg;é%ﬁr?g&ﬁggg?%%ﬁé r}ﬂﬁ)ﬁal% ¥L UfrSotiveucci ni ¢ aci d-sodi um hydr oxi de

m xture, C aci Um'succinate mxture, etc.), tartrate buffers
(e.qg., taric acid-sodi,um t ar t 1 e . I: (e E¥eTo) I
tar 0r 005K BidForiods PP MY RGPS Ok o Bar Y RS oL IRAREREUT |
buf f ergtileP @ antibadyBdontpoditiod-can VOtiAAkY/iN 8 PAGERES hERR L OMRAXS HPZ nonosodi um
fumarate m xture, funmaric¢ acid-di sodium fumarate m xture, nonosodi um

f umar sgoSceRtEian iR tistrerathodpifluidiplintesest ah 2 prsfeferniace imralier admamgration

9l uconiGe AL hgt? 9694 I JOANAR, S0%K! %, 70URPA! S0, 3F 1 B0ROG, ABubYAL Rty e

m xtur'e, gluconi ¢ acl d2pot assi um gl yuconate m xture, ett.), oxalate buffer
(e. g. , aboxal 0%- 156h,chbsod] 1% 20%a [ahbet 20%26%6 abax ASPe 3%, abmw d0URS Fpdabot de

m xturge, oxalic¢c acjd-pqjassi um.o te m r et.c. Jactate b rs

(e o SdBe sBem oS o i ohfe ot oY oottt 5SS IR de

m Xt ur&so, | Alht §58C108s RRLASTINIMSEAGbEHET S9-8DYU, 8borR180%)-8 sndamnre 8y EodXf f er s
(e.g., acetic acid-sodiumacetate m xture, acetic acid-sodi um hydroxi de

m xt urer,abetc90%-95d4dior iameadentiage pédns porainelrea i@ cencentrationifanging et ween aayd
trimet hlythagi ne .sal tls such as Tris can be used. 101731 Preservatives can be
added ¥'"F &S5 Y &' EHEhi al growt h, and can be added in anobunts ranging from

0.2%1 % . Suitahl e, ervatives.for yse wth the present .disclosure
"not udd 1 AGHY muni et SRt i st S lehgnd e SHERY O RISy

par abejpcluafigafe sivk dhailelpnt BEMeXUbRETB beWivatel] MEifsien, rbgiezati gRabEM hal i des
(e.g., chloride, brom de, and iodide), hexanethoniumchloride, and al kyl

par abesknisistration thetherdpewtic agopet (ear whether acsprendbierapeeiiorganhisiused), the

cycl ohexanaql nd 3-pent anol :ClIi i

L abi 14 e sonfiien SEORRAER o uBREPRUL AL RPRRLL IR, EGR Bt biood. o o
t he presart subjeebastioaratderit/bk esitpatyyfdhé subjecy beinglteatedlveith drai-Pexanpl e
trihydric or higher sugar alcohols, such as glycerin, erythritol, arabitol,
xylitol, sorbitol and mannitol. Stabilizers refer to a broad category of
exci pi ents which can range in function froma bul king agent to an additive
whi ch solubilizes the therapeutic agent or hel ps to prevent denaturation or
adherence to the container wall. Typical stabilizers can be pol yhydric
sugar al cohol s (enunerated above); am no acids such as arginine, |ysine,

o, = o o o
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[0176] Anti-hPG anti bodi es can be adm nistered singly or as m xtures of one
or nore anti hPG anti bodi es alone, or in mxture or corhinatinn with ather
agents us reventi ng breast cancer netastasis

including but not linmted to chenothewapeutic agents, hornonal tnerapy

bovaci 9RaDsS *Fhdserrai Pl BRE it pe AT bR b Ea Rl IR L (e

I nventURid9&19Va aﬂﬁcﬁ@mmhafeﬁﬁﬁﬁlabpfo@ha{@do%age@rto H68sddy Tid dosag@bsm & ot hers.
The pharnmaceutical kit is a package conprising an anti-hPG anti bOdE\: of the
¢

di scl gspeated as qften asiappropripte. M@iéﬁpffpcz@de\feéﬁmﬁhéuan@ynhandéwa§n%q ub¢ on) and
one or fi 1 0 S
descr i%dggée: ag'ebv?hagt(r&égd‘l Aﬁ r%{ﬂlc'éﬁ’ P?g ‘%)rgi%lfctee WA evi ggﬁﬁlgélq’ggﬁc g?l gﬁl:bﬁ)ef’it he

ant i- hR@aggﬂkﬂdllﬁfh?’melﬁ Tggimea cgebd Iegallslmilhkmmswriit{oggg é}wm_ ;)thaas Gﬁmtetagymaxhggr ade
e 1 P o Lo or i ol Ty Bt b SRR AT aheror
preparjg the antibody conposition and/or adninistering the conposition to
a patient. [0178] Each unit dose of the anti-hPG anti body conposition can
be pa n el es (e.g.,
oo uriROSEAEARE R Caoks oAb Bulthded BRARM GG 00D R FEr HidpIBaRe L oen
uni t daitad dosi fghtiseliniahirmlals ey Hedormulated do sddevent cinmiaing Hlmdmeseaﬂwodi ment ,

the one or nore unit _ doses._ are each housed jn a syripge, i n, anof her
enbodi $RERENtratigR of ARt BPCAIROL, et (s 98 b tE%Ewdeéﬁfﬁg% afa1 thg aatlb%ﬁ/ {9
siml SeeRhemksused HakhE tgfcuféﬁﬁgﬁﬁ%zdrgggtc; RKhie budh cd‘du'f'ﬁl %Md or

2011/ 83%90PCT/ EP2011/ 000048 54 7 fective Dosages 179] Conpositions
conpr i &y coreentratiomnsi taking it ab@@nathei thorliadabibify aftthe pm;selm anfibody aswek ar e

ener al | be m ni stere i n.need, of treat,.n reventin
greast Eé‘ﬂég‘? C?Péﬁﬁ%?éeféklg?‘gﬁlé%n?%ﬁjé“@% r s fEadeg s rﬁ?éﬁ&tog’gﬁcef ina °
dosag eG@ﬁefrﬁqiﬂdea;légna@voamn ol GiDAGL's BRE Phaatoldghe] Basis of dherdpemive,”
[ 0180] Wth respect to treating breast cancer netastasis, therapeutic

benef i 1" MedinHar Q}G}téhi@f Eds. M@erlﬁﬁmﬁe\wmaﬂ cad ghe ??&fﬁﬁfteétcltéd br east
cancer, hal t] oW N e mﬁi reduci ng
the nuf ee}n an(r}?dor Ossalsgzes X\é aglSs(%Jc es%? ({%giélslg ata %1&1 {)j ec CI ng bl ood
flow t@rcﬁﬁaﬁ*ﬁ?tsk@l@@@ﬁfsaﬁﬁ%a@&bﬁﬁ@ély adeﬁiﬂumh’hgfdrhﬁtlﬁﬁt(aﬁmémm df)salgesasamtableancer
met ast ases, reducing the severity of breast cancer netastatic cancer,
i nhi blﬁoihﬁm?ﬂé HHESTAORat i on of or increasing apoptosis of netastatic

breast cancer cells, halting or del ayi ng@a&gravatl on of the sy toms or
si gns H48cInaspeei fisienthodiments, aniie. Sossana @mingd @fﬁﬁb‘}@&‘@ualeﬂu

sur gi cal 3t uld
ot “nage SRR T &f o BESAT re BEEARMATAS RIVANGLS B hnd 3o s ?;%“%y,
cont or fewoweéksPriok Yo @éatinleﬁmrﬂfca&umiwgantan’(mt ofjamiP@sinabody thaewstlddencer, or

reduci ng pain _in such a subject ete. e of tastati.c breast
cancersa%\m‘inll% I.§e &P AHIMAL t?’?%Wﬂ‘b‘fi bteéé}ffoct’ g’t“%tahé?fé]bee i ?\ St to exist.
[0181], Jgé? c‘?ﬁ%&lt’) SkiRE® 8RisaR@ R m SUHIBE arsy %mﬂ%‘é‘?ﬁﬁﬁéd%e@%’ﬁ@oichﬁe%can be

measur usi ng arl ous scanni ng technidues, includi'ng, but” not linmted to,
CT, MRiaturhtiore fdr argiven\ierym SPBlasmaedn¢emTations ofRG Iwillsleperide in past.lrodbe known t o

t hose of. ordi nar I n.the Thea ut i C bneflt can Iso be
correl %g_iﬁ@liy \ﬁf?%a% r‘?z Hﬁrp%?%arﬁfp%é‘ét ]%[Oé‘r?ﬁl iR célpa%§§ SRR ]6‘Ig QRARSdO " not

LT m t adepific At ahtikddi&f ofGRleteat SreRVeliLRidven. Or Ot her factor_s by netastatic
breast cancers, such as progastrin or carcinoenbryonic antigen (CEA), can

be rrea@%@]dm %s%rééélalr%én %%fnotuhmaws g?ea@errtﬁme icRRuiafed @URhtILimbie factor
bei ng 1 ndicative of therapeutic benefi Wth respect to preventing
br east meghbe edmimastastl afor sxaraplecdtfleast 2y 8- doos&gé- |7s 8an® artexen il 8-feldfaseatérve t o

ot ner - e Rl Gt B RS bR B o By B R oy or

sl oW ngihbhRagt. OVMHR adoudt eaSe &ﬁﬁl&&f baved agbﬁfmmaﬁ@dﬂaidwdtmea@umﬁfy and/ or
si ze of ang/ breast netastases that ultinate y mght occur, and inhibition

of or ismedkknovenedhepth any of the mechanistic steps by which netastatic
breast cancer cells are able to spread fromthe primary tunor. Conplete
prevention of breast cancer netastasis, while desirable, is not required
for efficacy to exist. WD 2011/ 083090PCT/ EP2011/ 000048
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55 [0184] Wth respect to preventing breast cancer recurrence, an effective
dosage i< nne that ig effective to at |east partially nrevent racurrence of
br east denced by, anong other things, al t
cancer recurrence, naintaining rem ssi’on of breast calc.., <. uc. w,.NQ,

hal t i | owi.ng the r pear e qr regrowt.h of breast cance growt h
of o 80D Baetfivg ASsq o B aSRLHRE ok EOinPE AL her e bomberh0 OB,

br eastmg@pes 5b&ﬁ%rr%yﬂ§§éres%gw (£g.9bol8HRANENsHNiH, sANRAS h8&hiniEitdtioaaey for
preventing recurrence of breast cancer is also evidenced by, anong ot her

t hi ngssontineousi(klgi, nnfusibnbadsaisistiatine.«r asy effeetive| rangedus| vajuertheretnedapending

i nhi bit] or owi ng the grow £ .praliferafi r cer stem
cel | S,onl tngtlg)gsqstjﬁﬁn%ef gl?:\esliec%lg c& rol?&%écn}ﬁ & g{)‘llgh glipoo% gﬂsgrggte%rtﬁég%hléﬁcﬁg t he

di f f erimihdtra@oh &id e agstwaightend cehditivs f the subjecr. dalcksain@nbodimdbits eath
contributing to the formation or growth of breast cancer. As deﬁg?\rﬁi bed

el sewse caeranin fropy et OdJpgke tQ g@?ﬁt Oc) mg/kg; ebquy 870 MP/KBItR B N ng one

. . Lsric . ng. but
ot 11 HpREGRRY B mPdib SR HRRERICAL) e dboBt S nEfhe b doBEl 2T U9,
spher angkguatsbait 2 Inowk g cthatvomn 8 eng/kig;taboet 226 magi/k g tnaboansl Strgrkglablont 3 mgdkg
initiat t ft | ant atj on. Conppl et ti f
Fecur @ bR Megasto At KegiebR e S e abothe MBS AT G EBE S cacy
to exi §£ngglg0t%%%buﬁ &gp{gg aBodt RAPABTS hbSuLISSMPRE; NRGET Fi/kd ¥ ARALY hitdkd; 0

achi eve therapeutic efficacy. Rather, reducing the concentration of
pr ogasiabouh8 wig/kg to aboutihdme/legy sbeutil@ahgg to abqydad f imasfkgirabowidl2-§ mgkisto such as

b1 cod.augph e merkhont G R bt 205 RR P ERFRIRE PE b0l Famp P
accor daidue2 Mgk d foeabknoxd ﬁgg@; abouit o Semg/kditeabadt 2 7Sk ikgdatidut 2B engikgd to t he

dose of an anti-hPG anti bo conposition can be titrated in a patient so as

to reddhoat ﬁ@lélg’lf%@bwpéodbfé/(kér‘i@ byt 4R mertkg; abpuksiemarkededhont 4n MeEe s est
; ; il . ; Boo
200 COSREEEOEY, SRR AS Lt Mol S Ren AintbadRyanatsto S0

15% 20fp/kab abvbut 36 thglbddo adoatt5 AiVkd3 Qboutadfanp/kg08aBahis/Oabgkyg, BoU 6D% about
40% 45% about 45% 50% about 50% 55% about 55% 60%.__aboyt 6Q% % about
65% 700/ K@IBAPOHCHTEE: HLT0 mﬂ@%@o;@boab_ ng%&'/ea%%%”mfﬁ% t%@b%“égg}q or
about 9 aﬁga‘(’ggutt%ge ng&@dyuagﬁrﬁgega%b%rsslrﬂg/_ﬁr(%%at&@%qa pidwahi oM rangi ng

bet ween egol ng values. [0187] e anount of anti-hPG anti body
adni ni sigdead abbitl 100epghg; aboutdy g/l tp abbutf H¥trog/ke; abest LAY mg/kee abpyle and

wei ght _ of the subj tg be tre he for rout e and si .

adm ni E%Oqggﬁ‘@n?b‘f”hggg Hﬁ%@u‘ﬁ%ﬁiﬁ?‘%’ t“é‘?“é?,ko W@f%té)ra%gug%@@ﬁl h%l?oa‘tlﬁ)euti c
agent |3 to abb® 2B36nFRE; HNEDG0 M/Kf tolabSutPBOtrh U a0t isetoSspie rgiesg
treated, the level of PG detected in the blood of sald subject prior to

t r eat n@mtalsotpessiblensi ti vity of the subject being treated with anti-PG WO
2011/ 083090PCT/ EP2011/ 000048 56 anti bodies. The appropriate dosage can be
readi | j0162} Amdungdregyercypandsduratital df asininistratien will depdnd jomreat varigty of fa¢tprsi ci an

i1l d i oDt | be s n
ns. of ¢ g CRRRE S B Vgl AL S e iET gl e MR e BP0 ©

f r equepgyapeitid RRIMGERYadRTstERioAl daf Bhtine foel u?edn mbfe, 3Qa9s sianoke, Bidals
normal clinical practice. The proper dosage and treatnent reginen can be
est abl prsiners, Byaxpen more, Agayher pesy P daxs grmeiset sopk @5 mege. heedksthods of t he
present .discli0S I h i b1l in the
Bt T et AL E okl E oM 63 MR s PRSI AN 81

assay Syedr§frozx 8 irehs t@n 8 moithe ordigskkd. dDptiteally thatier@ienticpygiten prvidasat ed
to achieve a circul ating blood or, serum cor?cent rati cha(yOf antj - hPG anti body

that i ©raepeaiedAdaURISTHION, P:8ciaRGe dHifY. A1VSF IBHY 1 FENAN Hodythrssidays-dhgst rin as
measur g | Qnev\'szél@twg:@JeE%,%g bROMIARLIAR Jeﬁea@é‘dud%e{iﬁis&uﬁ&h Edrd Gt rahd fehd! 0od or

serum contentrations ta Into account the bioavailability of the

part i cabserorant dftatentidoseveThe adrimistratibe covlpatspedted escepfwisk,itheedinzast fovans.

For gui,dancrfe, t he r.ea%der S ri.f erred to Part i; Ge%eral Pri nciepl s in
ye ! HsieCSpren cd)

" GoodnHR el S PHa N * WNeshEeVsR S SuIIRS: 1 TRFaBeRPi%es)" 1 1 th

Ed. . HaefipRitically@ffec@Ve #hountedanti-hMOEAMibolY bin B &inginstrB@hs a siRgletddse or
references cited therein. Initial dosages can also be estimated fromin

vivo data, such as animal nodels. Odinarily skilled artisans can routinely
adapt such information to determ ne dosages suitable for human

adm ni stration. ‘101891 In specific enbodi nents, an i.v. dose nay be

determ ned for an individual subject by nmeasuring the serumor plasma PG
concentration of the individual a fewtines a few days to a few weeks prior
to treatnent and cal cul ati ng an anmount of anti-PG anti body that would be

. - N o Y Y o " v Y M ™~
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101911 The effective dose of an anti-hPG anti body conposition can range
from about 0.001 no/kg to about 250 ng/ kg per single (e.g., bolus)

admi ni st i pl e adm ni strations or continuou n)
adm ni st ac url, Ul dny effective rangs or val ue ther 6| I UTpPCIIUL 11y Ul t he
type of cancer th«% recurrence .of which is

hso(ﬂg reven gi! the route
of adfYT HErSQPrss 9T ArRerepftis JesimiB; G&r O¥Tdhe s ?et?cﬁww‘a‘? %W§8%i £¢ In
certalwe&mwrﬁ&ﬂhsthre%aﬁbmﬂ@%a %ﬁthgaaﬁeyetf eMmaogert 0.1 no/kg to about 0.5
nmg/ kg; about 0.25 ng/kg to about 0.75 ny/ kg; about 0.5 ng/kg to about 1
ny/ kg; 8aboultl;2 l\}f%ﬁ §; about 1.5 ny/ kg to about 2.5 ng/kg; about 2 ng/kg to
about / out 2.5 ng/kg to about 3.5 ng/kg; about 3 ng/kg to about 4

ny/ kg; abo out 5 no/kg;
about 5 rrgf% ;’rpgle gfzpesﬁp%ff grtﬁl?wgmuf g&ty%)taébout&gdﬁ/cgp about 7
ng/ kg to about 9 ng/k Ut 8 ng/ kg to about 10 ng/ kg; about 10 ng/kg to

about ut, 12.5 about o]
about @gs’ﬂgﬁk‘g ex%%ﬁtdeicf’bgs /%gretsf)loabom g%mg (@{{@g égtaﬁgﬁﬁ%stt
about Ahcérelginegbout 22.5 ng/ kg to about 27.5 ng/kg; about 25 ng/ kg to
about 30 ng/kg; about 30 ng/kg to about 40 ny/kg; about 35.ng/ kg to about
45 ny/ kg; about A0 nopErii@myout 50 ny/ kg; about 45 ng/ kg to about 55
ng/ kg; about 50 ng/ kg to about 60 ng/ kg; about 55 ng/kg to about 65 ny/ kg;
about l@@%ﬂgﬁmgessepw‘g TR Wik quentifedismeuantiabze R T7BCRdY I\g%out

70 ng/ 7 (o] bout 80

ng/ kg éﬁgp&rgt“ﬂ%qg‘t}“%?ﬁg/f ngg 3?%%1 aﬁﬂ‘?ﬁ"%@éﬁ% g%tégé egg(ééa:b()llffj}t 90 ng/ kg

t o abottmp®Romy/ithghe AIRNA eQPresgiok tpvelofoahd it the GV 480 cb@l,hm:baqmmh@ﬁ) ng/ kg to

about 150 ng/kg; about 125 ny/ kg to about 175 ny/kg; out 150 ng/kg to

about S0ereqtg) sagcergsHinetng %PI%PFFBS %t&gxtve%zégggf S“Rggbut 200 ng/ kg to

about 250 ng/k O her dosage ranges are al so possible. 101921 Armunt

fr equel9d9s] Mﬁf( dgelds are @ hymaadnetastaits brerss sanger pelbibinenbhanverepsigindly of

factor Rst Thus, in
T ookl APy 3 s e vt o R RRRB RIS SRR

contl nNEDALMBJBd&ylloaremmenar&ndtaytatlobreamroanc@ celhjise ol hepwere o¢igﬂm}b' or nore,

5 days_or nore, more, 1 week or nore, weeks to definitely,

for 2 dered gt Bptﬁb‘ A e on e peEM haEpts BV LI SO ESRIMS Gl eRo 1 o 2

years, Tif9 '&ﬁ% aHPfa fh FhahOndBstAR6BSst cMcel BEI lihk eThdglére balgtrtéuyfdeﬁvédﬂﬁbapeut ic

regi men provid repeated admnistration, e.g., once daily, twce

dai | y, a pheeray efﬁmoxﬂaf/s pati¢nt dimgdased, with memdl'labyailngoh!@talve&lkmotrmf kegastor one

nonth. The repeated admi nistration can be at the sane dose or at a

di fferent dose. Bhe a®REBSUKTSation can be repeated once, twi ce, three

tines, nmes, five tines seven ht t,inmes. nine

times, 0[1§Hf Tbﬁﬁ?m‘oge%?‘é’resﬂopb%ve E?Siuﬁdgl X auepp é@éltv?vg ggglf Ke SRV i - hpG

ant bOﬁBG NA 1P ehré e istatie bRshsBsandersdeNdinRs €Rfd eRpres¥¥ the gastrin gene at levels

2011/ 083090PCT/ EP2011/ 000048 58 over the course of a therapeutic reginen,

e.qg., et therremedevel er ks gompaskd ta qupressiosn SWF&callseTarough@osfont h, t hr ee

mont hs t hs one, Expr essi on
of Gastr?rfs:'tg%'@é’ﬁ TORESRHEL %%ﬁ&hn ené §@%@n%§twkﬁ?%§§@?@§§%% This exanpl e
descri bes the expression of the gastrl n (GAST) gene in netastatic breast
cancer cell Ekampte 2:A. EXpFéssion ¢fQGastinRaredadtrimany anddMEASatioRNA was
quantified using quanBreastiTanéTs-SieRically RemiWedFapar Rasians from MCF- 7,
MDA- MB- 231 and T47D cell lines. Data is expressed in conparison with the
MRNA e[(ﬂD?F Fhirexh@PR deksaritnd theledpiessOWThe gdstrid (GRS TRgkiinBriyhagphmd ect al
cancer cell line known to express high levels of gastrin mRNA. [0195] MCF-7
cel | s wmetastatinbresst sracers surgically remeyedciomdatiens| | ine. They were originally
derived froma pleural effusion of a patient diagnosed with adenocarci nonma
of the breast. MAA- VBMETH®RDPSs are a hunan netastatic breast cancer cell
l'ine. re o nt

ai agnolIFELPRiren il el BRI ect WEEuRL RH s B BOAT Rl Aifeh

et ast fi dokanesiith apslisableadthicali g’iﬁdelfﬁbeyRN\%\r wagprieparad ifiloyn dErciammd sdmples a

pleural effusion of a patien d|a nosed w t n_infiltra

car ci nanheastrin RRNH @Qétmeaglre g‘@x“f‘@‘i@%? Pﬁtg Fxeression ‘@é&?@ ﬁi‘@%f‘bn

| evel s HE%%EU%FQMHMCWQ@MMWZ&’@@&EWP R 11 18vel R WRpre 8sidil {6 MEF- 'N:éllst hree

met astati c east cancer cell lines tested expressed the gastrin gene at

| evel s about the same |evel or |ess conpared to expression in SW80 cells.
Through post-transl ational processing, the gastrin gene product may be

converted into progastrin. Exanple 2: Expression of Gastrin Gene in Prinmary
and Metastatic Breast Tunors Surgically Renmoved From Pati ents
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[0197] This exanpl e describes the expression of the gastrin (GAST) gene in

primary > breast cancers surgically renmoved fram natientg, A
VETHODS y and netastatic breast cancers y
resected Trom ditterent patients in amcordance with appiicanie euvm cal

gui del i nes. gas p%w fromthe cancer sanples and gastrin nMRNA was
nmeasured by quantit at $CR. Expression of gastrin nRNA in the clinical
sanmpl 9199SA NSRS i aréaiecdrRelshfd 28 \dtadti AL SEARES WereMsted/fogel | s.

WO 2011/ 083090PCT/ EP 011/ 00048 59 B. RESULTS [0199] A total of 105 prinmary
br eastexpraseionof &mga@glrrmnas PregastripaBA wandeleeablein2 e5thedrimary 8XpP@ssi on

of {he.4ast ﬁlgn@ 2%n Z)Of%ase{astgumr@@ataﬁgfg3?C Fiud, BPdasBln A8 (lgrl Yy

Thus, éxlpeesgasﬁaranrsugmafb&hqsmﬂagaﬁd mdfastdlichudsetanetrshat thelevereafy and

met astatic breast cancers and the | evel of exp r%sm on vari es arr%}
cancer&PressigRiVaHceXpPRS diesanesrs t‘h‘éh‘ﬁhﬁ‘i’ref’ﬁl‘b‘é?@ £ ga3En gengig detec %rrpl e 3:
Bl ood Pl asma Progastrin Concentrations in Breast Cancer Patients [0200]
Thi's exanpl Exﬁﬁﬁfé3 beBl&Hﬂaﬂak&h%?&’d@nﬂfcm&ﬂﬁaﬁb% fmnka\set@neér progastrin
in patients wth pri nmetastati c breast cancer. A. NMETHODS [ 0201]

Bl ood pl asma progastrl n concentratl ons were neasured in healthy

i ndi vi t cancer
Fr om a0 S 3 tnge et s S0l s BEHIoBR s th A AESARb B RIBRShCETES
W t h pwithpriyhaby edbinesfadebreadt daatal of 104 heal thy control sanples were
obt ai ned from a bl ood bank. [0202] Quantification of plasma or serum
progastrin | evel g waspeTH@D®d using a progastrinspecific sandwi ch ELI SA
techni&ge simlar to the one described prophetically Pel OV&‘ %0 03] The

vel |'s BRONURIooRpkIsSIERIO B i PONCENERIINDS JY5E° BGATYE i Healthy mdigihuals, s a

pr Ogasédcf k38 RAG LA bS gQPédt?Q/ A n?e?a{) Ald s cﬁ%} frBMOPRGHh thd A GLABA had

ant i bodi es ’speci fi e carboxytermnal region of progastrin are

di | ut elskehcuezicdlyaembred arahind pBiepts/with primarystokast canceof A30Mpf. PM leaBhy odi um
carbonate/gl carbonate buff(gé in I\{”‘%-;h water. A total of 100 ti of the
ant i botRNIObpARPIEH WFke qhtuRed o blgo ‘wel | of the 96-well plates, and

i ncubat ed overni ght at 4C. After bindin the anti body spolution is removed
from tW@O%Qpémlfgﬁﬁl@ﬁOBP]éSIPPnéﬁSWd@HEGg%S inslevels was PRIiPANadesing # PIREHTBUF  er

Tuee E%cfﬁc#{%ﬁ%‘@%tﬂg?? R e S R S R A
at Zngﬁglgﬁ;F ll?&fltlunc N?ax IQPngrWM af%ggret{z)g \ﬁ?/k}?a\ﬁ?ﬁgféjgegtw ee t | mes

W th asnma of serum sanpl es I so romp nts is then

added §p@ciﬂ&&n‘ﬁﬁb(ﬂ)8asl follawe O lAmtieprogastitd) pplytlonal antitlodied spmeeifrefor €, catbyoxiyeal | y
1:1, 2, 1:5 and 1:10 dilutions, and is then i cubtedfo"d(g h%grg\@t 22C.
Pl as nateamr@brqgrﬁrs%ﬁﬁsp&@trar wesilyied o CPﬂceduaP%a TR 4150 ;Pg

| nc! udgy Ps s AALAn U ERbonk b it 3 MIRDURIS. AUCHE of F0PLPERAKET USI N
di l utions 'Teco |nant progastrin to a frnal amount of 1 ng, 0.5 ng, 0.25
ng, O. dntfm@dy GoldGom s thén 8ddedgo eactdwell ngtlpe% -wiell plateFhandsiocwaratedsavenmuightchtcur ve,
whi ch 2 % VX?terab ngmg,e %talnggocfy sotlutlon is Iresmoved from the wells, which are then washed

three times with 100 pl wash buffer (1X PBS / 0.1% Tween-20). A total of 100 ul blocking

buffer (1X PBS / 0.1% Tween-20 / 0.1% BSA) is then added to each well and incubated for 2

hours at 22°C. Blocking buffer is then removed and the wells washed three times with wash

buffer. Plasma or serum samples isolated from patients is then added to the wells in a volume

of 100 pl in a dilution series, typically 1:1, 1:2, 1:5 and 1:10 dilutions, and is then incubated

for 2 hours at 22°C. Plasma or serum samples are analyzed in duplicate.

[0204] Assays also include two standard curves. The first standard curve is prepared using
dilutions of recombinant progastrin to a final amount of 1 ng, 0.5 ng, 0.25 ng, 0.1 ng, 0.05 ng,

0.01 ng, and 0 ng per well. The second standard curve, which serves as a negative control, is
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WO 2011/ 083090PCT/ EP2011/ 000048 60 prepared from progastrin-negative human
serum dil ntad in hlncking buffer at the sanme dilutions as the test sanples,
i.e., and 1:10. Alternatively, when plas bei ng
assayea, tne secona standard curve, woi ch serves as a neyative cumiol, is

prepared fr rogastrin-negati ve human, pl a di.l.uted..in bl ocki ng buffer
bt ° nerensie HpRUTD gL Be e hden SR GLued Meblockgiig Bt B'gmed 1111 o
[ 0205]4i1tibRS ad tRE WRAALArRN edV; 1t1hﬁ:29|1@5|sim QﬂO.Sﬁ'ltHﬂ?aﬁaéfﬁ,' Wherl flaABAmples t he

wel | contents are renoved and the wells are washed three times with wash
buf f erare b@i0g hssaptd, theasecend sinddnd purygawhich setyeuasda negative contradt ispreapsdy i s

det ected usi ng a second, anti bod eci,fi for progast.rin . |
o200 e BremSBaRRea anifed Pasta Al i PlosRbeBhASPRl e Ll Rin e |
speci fibg Sﬁlgpeg,h,eé,,a;rn,npz,t]es ahdali10r egi on of progastrin are diluted in

bl ocki ng butfer to a concentration of 0.1 to 10g/m, depending on the
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[0208] Based on the luminometer readings, linear regression analysis is used to derive the
equation of the lines corresponding to the standard curve data. Using this equation, the

concentration of progastrin in the various patient samples is then calculated.

B.  RESULTS
[0209] The box plots in FIG. 4 show the 25" percentile, median, and 75" percentile blood
plasma progastrin concentrations in the breast cancer patients having metastatic breast cancer
compared to healthy controls. The whiskers indicate the 5th and 95th percentiles of blood
plasma progastrin concentrations. This data demonstrates that patients with metastatic breast
cancer from whom primary breast cancer tumors were removed had higher median blood
plasma progastrin concentrations than that of healthy individuals. Statistical analysis of the

data is contained in Table 4.
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Tabl e Analyzed Breast cancer Colum A Controls vs vs Colum D T- Mt Mann
Whitney test P value <0.0001 Exact or approximate P val ue?
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[0210] In the three patients diagnosed with primary breast cancer without metastases the
progastrin levels were determined to be 45.7 pM, 97.3 pM and 667.7 pM, demonstrating that

progastrin levels are also elevated in certain patients with primary breast cancer.

TABLE 4

Table Analyzed Breast cancer
Column A Controls
VS \&
Column D T-M+
Mann Whitney test

P value < (0.0001
Exact or approximate P value? Gaussian Approximation
P value summary kA
IAre medians signif. different? (P < 0.05) Yes
One- or two-tailed P value? Two-tailed
Sum of ranks in column A,D 5900, 1976
Mann-Whitney U 439,5

Example 4: Effect of anti-progastrin polyclonal antibodies on growth of
MDA-MB-231 metastatic breast cancer cells in culture

[0211] This example describes the effect of anti-progastrin polyclonal antibodies on the
growth of MDA-MB-231 cells in culture.

A. METHODS
[0212] MDA-MB-231 cells were seeded into 6-well plates (50,000 cells/well) in RPMI
medium plus 10% FBS, incubated for one day, and then serum-starved overnight. The
medium was then replaced twice daily for 48 hours with RPMI medium supplemented with
0.5% Pannexin H containing 2 pg/ml of a control antibody or an anti-progastrin polyclonal
antibody in triplicate. The control antibody was polyclonal rabbit anti-human IgG, Affinity
BioReagents Ref #SA1-600, 2 ng/ml. The experiment was carried out in duplicate and the
technician was blinded as to the contents of the treatment solutions. At the end of the

experiment, cells from each well were counted three times.

B. RESULTS
[0213] The results, shown in FIG. S, were calculated as the average number of cells per well

at the end of the experiment minus the number of cells seeded at the beginning of the
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Gaussi an Approxi mation P value summary *** Are nedians signif. different?
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A D 5¢ Mitney U 439,5 Exanple 4: Effe strin
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cells in culture 102111 This exanpl e describes e effect 0 .
ant i - FrBGARERt rotaitcal Bakisisofthedas égsCOBFF‘“%%’e‘nJrag{kt% The sppltaiEthis1 cells in

cul t ur&peAmeMEderidaRtrate that the anti-progastrin polyclonal antibodies are effective to reduce
the growth of MDA-MB-231 metastatic breast cancer cells in vitro, compared to control

polyclonal antibodies.

TABLE 5

Table Analyzed MDA-MB-231
Column D anti-PG PAb-TO
Vs \&
Column E CT PAb-TO
Mann Whitney test

P value 0.0139
Exact or approximate P value? Gaussian Approximation
P value summary *
Are medians signif. different? (P < 0.05) Yes
One- or two-tailed P value? One-tailed
Sum of ranks in column D,E 481, 695
Mann-Whitney U 181,0

Example 5:  Effect of anti-progastrin monoclonal antibodies on growth
of MDA-MB-231 metastatic breast cancer cells in culture

[0214] This example describes the effect of anti-progastrin monoclonal antibodies on the

growth of MDA-MB-231 cells in culture.

A. METHODS
[0215] In a first experiment employing MAb3 and MAb8, MDA-MB-231 cells were seeded
into 6-well plates (50,000 — 150,000 cells/well) in RPMI medium plus 10% FBS, incubated
for 8 hours, and then serum-starved overnight. Starting 24 hours after seeding (time “T0”),
the medium was replaced twice daily for 48 hours with RPMI medium supplemented with
0.5% Pannexin H containing 1-10 pg/ml of anti-hPG monoclonal antibody or a control
monoclonal antibody (mouse anti-human IgG1). At TO0, the number of cells was counted in
three wells for each experiment. Forty-eight hours later, the number of cells surviving in each
well was counted four times in blinded fashion. Cell counts at TO were subtracted from cell
counts at 48 hours and data normalized as a percentage relative to the number of cells

surviving treatment with control antibody.

[0216] In a second experiment, MDA-MB-231 cells were seeded into 6-well plates (100,000
cells/well) and treated with MAbS, MAb13, MAb16 and MAb19 (10 pg/ml) as above.
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Example 6: Effect of anti-progastrin monoclonal antibodies on growth
of MCF-7 metastatic breast cancer cells in culture

[0218] This example describes the effect of anti-progastrin monoclonal antibodies on the

growth of MCF-7 cells in culture.

A. METHODS
[0219] MCF-7 cells were seeded into 6-well plates (100,000 cells/well) and grown in DMEM

containing 10% fetal calf serum for 8 hours. Cells were serum-starved overnight, and starting
at 24 hours after seeding (time T0), cells were treated every 12 hours for 48 hours, in the
presence of 0.5 % PanexinH, with 1 pg/ml of control monoclonal antibody (mouse anti-
human IgG1, Calbiochem Ref #411451) or with 1 pg/ml anti-hPG MAb3 as indicated. The
number of live cells in both control MADb and anti-hPG MAD treated cells was counted at 48
hours. Cell counts at the start of the treatment (T0) were substracted from test and control cell
counts measured at 48 hours.The technician was blinded as to the contents of the treatment

solutions.

B. RESULTS
[0220] The results, shown in FIG. 8, were calculated as the average number of cells per well
at the end of the experiment minus the number of cells seeded at the beginning of the
experiment. Statistical analysis of the data is contained in Table 6. The results of this
experiment demonstrate that the anti-progastrin monoclonal antibodies are effective to reduce

the growth of MCF-7 metastatic breast cancer cells in vitro, compared to control antibodies.

TABLE 6
Table Analyzed MCEF-7
Column D anti-PG MADb3-TO
VS A
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CT PAb-TO Mann Whitney test P value 0.0139 Exact or approxi mate P val ue?
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TABLE 6

Column E CT MAb-TO

Mann Whitney test

P value 0,0194

Exact or approximate P value? Gaussian Approximation

P value summary *

Are medians signif. different? (P <0.05) Yes

One- or two-tailed P value? Two-tailed

Sum of ranks-in column D,E 109, 191

Mann-Whitney U 31,00

Example 7:  Effect of anti-progastrin monoclonal antibodies on growth
of T47D metastatic breast cancer cells in culture

[0221] This example describes the effect of anti-PG monoclonal antibodies on the growth of
T47D cells in culture.

A. METHODS
[0222] T47D cells were seeded into 6-well plates (50,000 cells/well) and grown in RPMI
containing 10% fetal calf serum for 8 hours. Cells were serum-starved overnight, and starting
at 24 hours after seeding (time TO), cells were treated every 12 hours for 48 hours, in the
presence of 0.5 % PanexinH, with 1 pg/ml of control monoclonal antibody (mouse anti-
human IgG1, Calbiochem Ref #411451) or with 1 pg/ml anti-hPG MAD3 as indicated. The
number of live cells in both control MADb and anti-hPG MAD treated cells was counted at 48
hours. Cell counts at the start of the treatment (T0) were substracted from test and control cell
counts measured at 48 hours.The technician was blinded as to the contents of the treatment

solutions.

B. RESULTS
[0223] The results, shown in FIG. 9, were calculated as the average number of cells per well
at the end of the experiment minus the number of cells seeded at the beginning of the
experiment. Statistical analysis of the data is contained in Table 7. In this experiment, no
statistically significant difference was found in the effect on T47D cell growth in vitro by
treatment with the anti-progastrin monoclonal antibody MAb3 compared to a control

antibodies.

TABLE 7

Table Analyzed T47D
Column D CT MAb-TO
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A. METHODS

[0225] MDA-MB-231 and MCF-7 cells were grown under conventional and low adherence
culture conditions. At the beginning of the experiment, 30,000 cells were grown in
conventional and ultra low adherent 75 cm? flasks (Corning) in MammoCult Medium
(StemCell #05621) with MammoCult Proliferation supplement (StemCell # 05622), 5 pg/ml
insulin, 0.5 pg/ml hydrocortisone, 100U/m! penicillin, and 100U/ml streptomycin. After
collection, cells were dissociated in Accumax (Sigma) for 45 minutes at 37°C prior to RNA
extraction, after which total RNA was extracted according to standard techniques. Gastrin
mRNA was quantified using quantitative RT-PCR. Data is expressed in comparison with
gastrin mRNA levels determined in MDA-MB-435 cells, which express the gastrin gene

levels just above the detection threshold.

B. RESULTS
[0226] The results are shown in FIG. 10. In MDA-MB-231 cells, growth under low
adherence culture conditions increases the amount of gastrin mRNA in such cells compared to
growth under conventional tissue culture conditions. In MCF7 cells, gastrin gene expression
was reduced in cells grown under low adherence conditions compared to the same type of

cells grown under conventional conditions.
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antibodies (MAb8) or control monoclonal antibodies were added to the culture medium twice
daily (3 pg/ml). At the end of the experiment, the number of spheroids that formed in the

presence of the anti-hPG antibodies and control antibodies was counted. The experiment was

carried out in blinded fashion.

B. RESULTS
[0229] The results are shown in FIG. 11, which demonstrates that growth of MCF-7
metastatic breast cancer cells as spheroids in low adherence culture was reduced by treatment
with the anti-hPG monoclonal antibody MAbS8 as compared to treatment with a non-specific

control antibody.

Example 10: Effect of Pre-Treatment With An Anti-Progastrin
Monoclonal Antibody On Growth of Metastatic Breast
Cancer Cells As Spheroids Under Low Adherence Culture
Conditions

[0230] This example describes the effect of pretreatment using an anti-progastrin monoclonal
antibody on the growth as spheroids of the MCF-7 metastatic breast cancer cell line when

grown under low adherence culture conditions.

A. METHODS

[0231] Cells were first grown in conventional adherent culture for 48 hours in the presence of
an anti-hPG monoclonal antibody (MAb3) or control monoclonal antibody. At the end of
treatment 500 cells/well were plated into low-adherence 24-well plates in 500 pl of serum-
free Mammocult medium and grown for 11 days without further antibody treatment. At the

end of the experiment, the number of spheres per well was counted.
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B. RESULTS
[0232] The results are shown in FIG. 12, which demonstrates that pretreatment of MCF-7
metastatic breast cancer cells with the anti-hPG monoclonal antibody MAb3 was effective to
reduce the number of spheroids formed by such cells when later cultured under low adherence
conditions without further antibody treatment. Because culturing under low adherence
conditions selects for growth of breast cancer stem cells, these results indicate that
neutralizing antibodies against PG are effective to reduce the number of such stem cells in a
population of breast cancer cells. Furthermore, the observation that pretreatment with the
specific antibodies effectively reduced the number of breast cancer stem cells suggests that
exposing breast tumors to anti-hPG neutralizing antibodies may have lasting effects on

reducing tumorigenicity of the stem cells even after the antibodies are no longer present.

Example 11: Quantification of Plasma or Serum PG Levels

[0233] Plasma and/or serum levels of PG can be conveniently determined using the following
assay. 96-well microtiter plates are coated with between 0.5 and 10 pg/mL of a C-terminal
anti-hPG antibody, for example, a rabbit C-terminal anti-hPG polyclonal antibody, or a C-
terminal anti-hPG antibody described herein, and then incubated overnight. Plates are then
washed three times in PBS-Tween (0.05%) and blocked with 2% (w/v) nonfat dried milk in
PBS-Tween (0.05%). Separately, test samples, control samples (blank or PG-negative plasma
or serum samples), and between about 5 pM (0.5 x 10-11 M) and about 0.1 nM (1x10-10 M)
of an hPG reference standard (lyophilized hPG diluted in PG-negative plasma or serum) are
prepared in an appropriate diluent (e.g., PBS-Tween 0.05%). Samples are incubated on the
coated plates for between 2 and 4 hours at 37°C, or alternatively between 12 and 16 hours at
21°C. After incubation, plates are washed three times with PBS-Tween (0.05%) and
incubated with between 0.001 and 0.1 pg/mL of an N-terminal anti-hPG antibody, for
example, a polyclonal N-terminal anti-hPG antibody or an N-terminal monoclonal anti-hPG
antibody as described herein, coupled to horseradish peroxidase (HRP) ((see, Nakane et al.,
1974, J. Histochem. Cytochem. 22(12):1084-1091)) for 30 minutes at 21°C. Plates are then
washed three times in PBS-Tween (0.05%) and HRP substrate is added for 15 minutes at
21°C. The reaction is stopped by added 100 pL of 0.5M sulfuric acid and an optical density
measurement is taken at 405 nm. Test sample hPG levels are determined by comparison to a

standard curve constructed from the measurements derived from the hPG reference standard.

Example 12: ELISA Assay for Assessing Specificity of Anti-hPG
Antibodies
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DCT MAtopIECRd, after a wash step (3X 100 pL wash solution, as noted above), with blocking solution
containing a secondary antibody, a goat anti-mouse IgG (Fc) antibody coupled to horseradish
peroxidase. After a 1-hour incubation with secondary antibody, 100 pL of substrate solution
(e.g. Fast OPD, or O-Phenylenediamine dihydrochloride, available from Sigma-Aldrich Co.,
prepared according to manufacturer’s directions) is added to each well and incubated in the
dark for 20 minutes at 22°C. The reaction is stopped by adding SO pL of 4N sulfuric acid and
the amount of substrate catalyzed determined by measuring the optical density (O.D.) at 492
nm. Substrate conversion is proportional to the amount of primary (test) antibody bound to
the antigen. Experiments are run in duplicate and OD measurements plotted as a function of
antigen concentration. Test antibodies are scored as specific for PG if the measured O.D. is
between 0.2 and 1.5 for hPG and there is no statistically significant signal above background
with CTFP or any of the other gastrin-gene derived peptides, where the background is the

average signal from control wells containing only PBS.

Example 13: Assay for Assessing Neutralizing Activity of Anti-hPG
Antibodies

[0235] A specific test for assessing whether a specific anti-hPG antibody is neutralizing can
be performed as follows. Breast cancer cells are seeded in a 6-well plate, at approximately
50,000 to 100,000 cells per well. Cells are then treated at 12 hour intervals for 48 hours with
the test anti-hPG antibody or a control antibody, at antibody concentrations of about 10
pug/mL. A test antibody is defined as neutralizing in the assay if the number of cells treated
with the test antibody shows a statistically significant reduction of at least 10% in the number
of surviving cells compared to the number of cells treated with a control, non-specific

antibody, using a two-tailed Mann-Whitney test (with differences considered as significant
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when p<0.05). Total cell numbers are corrected for the number of cells at the start of the
treatment period, referred to as Ty. Exemplary breast cancer cells for use in this assay

include, but are not limited to, MDA-MB-231 cells and MCF7 cells.

Example 14: Assay for Assessing Affinity of an Anti-hPG Antibody

[0236] Affinity constants of anti-hPG antibodies can be measured using the Proteon
Technique (BioRad), according to Nahshol ez al., 2008, Analytical Biochemistry 383:52-60,
hereby incorporated by reference in its entirety. Briefly, for murine anti-PG antibodies, an
anti-mouse IgG antibody (50 pg/ml) is first coated on a sensor chip, making sure that the
signal detected by the chip after injection of the antibody falls between 10,000 and 1 1,500
response units (RU). The murine anti-hPG antibody of interest (test antibody) is then injected
(at a typical concentration of 30 pg/ml). If the test antibody binds sufficiently, and additional
signal of at least 500 RU.will be observed. A time-course of binding between test antibody
and hPG is then obtained by injecting varying concentrations of hPG, fof example 200 nM,
100 nM, 50 nM, 25 nM, and 12.5 nM, and detecting the level of association. Typically,
several channels are available to test multiple antibodies in parallel in a single experiment,
making it possible to assay binding of a single test antibody at different concentrations of hPG
in parallel. One channel should be injected with a murine monoclonal antibody that is not
specific to hPG as a control for non-specific binding and another channel should be injected
with dilution buffer alone as a baseline for the background signal. Generally, no binding is
detectable in the channel injected with non-specific murine antibody. Antibodies displaying a
high level of association in this setting, which may result in saturation of the trapped
monoclonal antibody by hPG, can be tested against lower hPG concentrations (50 nM, 25 nM,

12.5 nM, 6.25 nM and 3.125 nM), allowing for a more refined measurement.

[0237] Affinity constants (Kp) are calculated as the ratio between the dissociation constant
(kq) and the association constant (k,). Experimental values can be validated by analyzing the
statistically relevant similarity between experimental curves based on binding measurements

and theoretical profiles.
[0238] Affinity constants of non-murine anti-hPG antibodies can be assessed in a similar

format using an IgG specific for the species of origin of the anti-hPG test antibody.

Example 15: Assay for Assessing Competitive Binding With a Reference
Anti-hPG Antibody
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and 100U mL streptonycin. After collection, cell re dissociated in

Accurra}wﬂ@l&t@?ﬁﬁﬁg? of 148 neg/'mlioxgrmight 3¢ € Q. bio | agmél)emeaé{qcswg Vil er whi ch
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gastri nr g%?gt éf’\éel'lShejrgagftter %}?g ggtl&l?]%te%ergfee(r:énlcg ra]mttl-hli’%santllbody (or a mixture

containing the biotinylated reference anti-hPG antibody) is added, along with increasing

concentrations of unlabeled test antibody, and incubated for 1 hr at 22°C. After washing to

remove unbound antibodies, detection of bound labeled reference anti-hPG antibody is

performed by incubating the mixture with 50 ng/ml steptavidin-HRP for 1 hr at 22°C,

followed by incubation with a fluorogenic substrate for horseradish peroxidase and then

quantifying the relative light units (RLU) in a luminometer. Assays are performed in

duplicate.

[0240] Antibodies that compete with a reference anti-hPG antibody inhibit the binding of the
reference antibody to hPG. An antibody that binds to substantially the same epitope, or with
an overlapping epitope, as the reference antibody significantly reduces (for example, by at
least 50%) the amount of reference anti-hPG antibody bound, as evidenced by a reduction

observed RLUs.

[0241] A high control value is obtained from a control experiment carried out by incubating
the labeled reference antibody with recombinant hPG without test antibody. A low control
value is obtained from a control experiment carried out by incubating the labeled reference
antibody with recombinant hPG in the presence of excess concentrations of the unlabeled
reference antibody (the unlabeled reference antibody thus competing with the labeled
antibody for binding to hPG). The capacity of test antibodies to compete with the reference
anti-hPG antibody is then determined by incubating the labeled reference antibody with

recombinant hPG in the presence of increasing concentrations of the unlabeled test antibody.

[0242] In a test assay, a significant reduction in the observed RLUs in the presence of a test
antibody indicates that the test antibody recognizes substantially the same epitope as the

reference anti-hPG antibody.
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and cowmilr typicahy hivadk g savgisg fromntGepM t¢160 adpendarasdaywasditions desdribed i n

bl i nded fashion. B. RESULTS 102291 The results are shown in FIG 11, which
denonsi€éiles that growth of MCF-7 metastatic breast cancer cells as
spheroids in | ow adherence culture was reduced by treatnment with the
anti - hPG nonocl onal anti body MAb8 as conpared to treatnent with a
non-speci fic control antibody. Exanple 10: Effect of Pre-Treatnment Wth An
Anti - Progastrin Monoclonal Antibody On Gowh of Metastatic Breast Cancer
Cell s As Spheroids Under Low Adherence Culture Conditions 102301 This
exanpl e describes the effect of pretreatnent using an anti-progastrin
nonocl onal anti body on the growmh as spheroids of the MCF-7 netastatic
breast cancer cell |ine when grown under |ow adherence culture conditions.
A. METHODS 102311 Cells were first grown in conventional adherent culture
for 48 hours in the presence of an anti-hPG nonocl onal antibody (MAb3) or
control nonocl onal antibody. At the end of treatnment 500 cells/well were
plated into | ow adherence 24-wel| plates in 500 ill of serumfree Manmmocul t
medi um and grown for 11 days w thout further antibody treatnent. At the end
of the experinent, the nunber of spheres per well was counted.
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WO 2011/ 083090PCT/ EP2011/ 000048 67 B. RESULTS [0232] The results are shown
in FIG 12. which denonstrates that pretreatnment of MCF-7 netastatic breast
cancer anti - hPG nonocl onal anti body MAL 2to
reduce the nunber of spheroids fornmed2by such cells when 1ater cuitured
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agai nst PG are effective to reduce the nunber of such stemcells in a
popul st apif cpeleingividual publieationspateniy patent applicatipner ohsedecumenh Werat
Pret ' QALTRNL YA P T RABL bR PRALER SEf APbIgEla reduced the number of

breast cancer em cel'l's sug exposi ng east tunors to anti-hPG
neut r gl.i zi nti bodi es .nay have | asiing effects qn reducing .tuaprigenicity
of 't havef8ede vang e emtpiimarty hvsohega 1 Eblitied ind AL HIFB 250 nm
11: QuapptdcldisdihaOvhrRfus ChaRER c&f bSRhEEWRTohteiephiSing Fropsih rEadaBekesf serum
| evel s of PG can be conveniently determ ned using the foll ow ng assay.

96- welthe iivenden(sler pl ates are coated with between 0.5 and 10 vig/nL of a
C-termnal anti-hPG anti body, for exanple, a rabbit Cterm nal anti-hPG

pol yclonal antibody, or a CGtermnal anti-hPG anti body descri bed herein,
and then incubated overnight. Plates are then washed three tinmes in

PBS- Tween (0.05% and bl ocked with 2% (w v) nonfat dried mlk in PBS-Tween
(0.05% . Separately, test sanples, control sanples (blank or PG negative

pl asma or serum sanples), and between about 5 pM (0.5 x 10-11 M and about
0.1 nM (1x10-10 M of an hPG reference standard (|yophilized hPG diluted in
PG negative plasma or serum are prepared in an appropriate diluent (e.qg.,
PBS- Tween 0.05% . Sanples are incubated on the coated plates for between 2
and 4 hours at 37C, or alternatively between 12 and 16 hours at 21C After
i ncubation, plates are washed three tines with PBS-Tween (0.05% and

i ncubated with between 0.001 and 0.1 pg/nL of an N-term nal anti-hPG

anti body, for exanple, a polyclonal N-term nal anti-hPG anti body or an
N-term nal nonocl onal anti-hPG anti body as descri bed herein, coupled to

hor ser adi sh peroxi dase (HRP) ((see, Nakane et al., 1974, J. Hi stochem
Cytochem 22(12):1084-1091)) for 30 mnutes at 21C. Plates are then washed
three tines in PBS-Tween (0.05% and HRP substrate is added for 15 m nutes
at 21C. The reaction is stopped by added 100 j.tL of 0.5Msulfuric acid and
an optical density neasurenent is taken at 405 nm Test sanple hPG | evel s
are determ ned by conparison to a standard curve constructed fromthe
measurenents derived fromthe hPG reference standard. Exanple 12: ELI SA
Assay for Assessing Specificity of Anti-hPG Antibodies WO

2011/ 083090PCT/ EP2011/ 000048 68 102341 Specificity of anti-hPG anti bodies
can be conveniently determ ned using an ELI SA assays as foll ows. 96-wel |

pl ates are incubated overnight at 4C with appropriate concentration(s) of
test pol ypeptide (e.g., 25 and 50 ng reconbi nant human PG and 50 and 250
ng CTFP or other gastrin-derived gene products) in Phosphate-Buffered
Saline (PBS), after which the wells are washed three tinmes with wash
solution (PBS and 0. 1% Tween-20), and then incubated for 2 hours at 22C
with 100 I.LL bl ocking solution (PBS, 0.1% Tween-20, 0.1% Bovi ne Serum

Al bum n or casein hydrolysate) per well. After blocking, the wells are
washed three tines and the antibody to be assayed (test antibody) is added.
100 [iL of the test antibody (at 0.3 to 1 ng/nL) in PBS and 0.1% Tween- 20
are added to each well. Plates are then incubated for 2 hours at 22C, after
which the test antibody solution is discarded and repl aced, after a wash
step (3X 100 1.I1L wash solution, as noted above), w th bl ocking solution
containing a secondary anti body, a goat anti-nouse 1gG (Fc) anti body
coupl ed to horseradi sh peroxidase. After a 1-hour incubation with secondary
anti body, 100 1.1.L, of substrate solution (e.g. Fast OPD, or

0- Phenyl enedi am ne di hydrochl ori de, avail able from Si gnma-Al drich Co.,
prepared according to manufacturer's directions) is added to each well and
i ncubated in the dark for 20 mnutes at 22C. The reaction is stopped by
addi ng 501AL of 4N sulfuric acid and the amobunt of substrate catal yzed
determ ned by neasuring the optical density (0.D.) at 492 nm Substrate
conversion is proportional to the anount of primary (test) antibody bound
to the antigen. Experinents are run in duplicate and OD neasurenents
plotted as a function of antigen concentration. Test antibodies are scored
as specific for PGif the neasured O D. is between 0.2 and 1.5 for hPG and
there is no statistically significant signal above background with CTFP or

Y M T o, o N 1 . 1 1 o " [T o M
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The claims defining the invention are as follows:

1. Use of an anti-human progastrin monoclonal antibody for the manufacture of a

medicament for use in treatment, in prevention and recurrence prevention of breast cancer.

2. The use of claim 1, wherein said breast cancer is a primary breast cancer or

metastatic breast cancer.

3. The use of claim 1 or 2, wherein the medicament is formulated for
administering said anti-human progastrin monoclonal antibody before, concurrently or after

administration of a chemotherapeutic agent to treat breast cancer.

4. The use of claim 3, wherein said chemotherapeutic agent is selected from
among the group of chemotherapeutic agents consisting of: olate antagonists, purine
antagonists, pyrimidine antagonists, DNA alkylating agents, DNA cross-linking drugs,
antibiotics, platinum complexes, proteosome inhibitors, mitotic spindle poisons,

topoisomerase inhibitors, and tyrosine kinase inhibitors.

5. The use of claim 1, wherein the medicament is formulated for administration
of said anti-human progastrin monoclonal antibody composition is before, concurrently or

after administration of a hormone therapy agent to treat breast cancer.

6. The use of claim 5 wherein said hormone therapy agent is selected from among
the group consisting of’ bicalutamide, flutamide, fulvestrant, leuprolide acetate, megestrol

acetate, tamoxifen, raloxifene, anastrozole, exemestane and letrozole.

7. The use of claim 1, wherein the medicament is formulated for administering
said anti-human progastrin monoclonal antibody before, simultaneously or after

administration of a second therapeutic antibody with specificity other than for progastrin.

8. The use of claim 7, wherein said second antibody is selected from the group of
monoclonal antibodies consisting of: panitumumab, bevacizumab, cetuximab and

trastuzumab.
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0. The use of claim 7, wherein said second antibody specifically binds to an

antigen selected from among the group consisting of: EGFR, VEGF and HER2.

10.  The method of any one of claims 1 to 9, wherein said monoclonal antibody has

a human progastrin binding affinity of at least about 0.001 nM to at least about 5000 nM.

11.  The use of any one of claims 1 to 9, wherein said anti-human progastrin
monoclonal antibody is selected from among the group consisting of: MAb1, MAb2, MAD3,
MAb4, MAbS, MAb6, MAb7, MAbS, MAb9, MAb10, MAb11, MAb12, MAb13, MAb14,
MAb15, MAb16, MAb17, MAb18, MAb19, MAb20, MAb21, MAb22 and MAb23.

12. The use of claim 11, wherein said monoclonal antibody is humanized.

13.  The use of any one of claims 1 to 10, wherein said anti-human progastrin
monoclonal antibody comprising a heavy chain variable region (V) in which
complementarity determining region 1 (CDR1) is selected from Vg CDR 1.3, Vg CDR 1.4,
Vg CDR 1.8, Vg CDR 1.13, Vg CDR 1.16, Vg CDR 1.19, CDR2 is selected from
Vg CDR 2.3, Vg CDR 2.4, Vg CDR 2.8, Vg CDR 2.13, Vg CDR 2.16, Vg CDR 2.19, and
CDR3 is selected from Vg CDR 3.3, Vg CDR 3.4, Vy CDR 3.8, Vg CDR 3.13, Vg CDR 3.16
Vy CDR 3.19.

2

14.  The use of any one of claims 1 to 10, wherein said anti-human progastrin
monoclonal antibody comprising a light chain variable region (V1) in which complementarity
determining region 1 (CDR1) is selected from Vi, CDR 1.3, VL. CDR 1.4, VL CDR 1.8,
VLCDR 1.13, VL CDR 1.16, VL, CDR 1.19, CDR2 is selected from V. CDR 2.3,

VL CDR 24, VL CDR 28, V. CDR 2.13, VL. CDR 2.16, VL. CDR 2.19, and CDR3 is selected
from VL CDR 3.3, VL CDR 3.4, VL CDR 3.8, VL. CDR 3.13, VL, CDR 3.16, VL CDR 3.19.

15.  The use of any one of claims 1 to 14, wherein a dose of the medicament

comprises from about 0.001 mg/kg to about 250 mg/kg of said anti-human progastrin.

16.  Use of an anti-human progastrin monoclonal antibody for the manufacture of a

medicament for use in inhibition of the growth of a breast cancer stem cell.
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17. The use of claim 16, wherein the medicament is formulated to be administered
concurrently with or after administration of a second agent effective to inhibit the growth of

breast cancer stem cells.

18.  The use of claim 16 or 17, wherein said anti-human progastrin monoclonal
antibody 1s selected from among the group consisting of: MAb1, MAb2, MAb3, MAbA4,
MAbS, MAb6, MAb7, MAbS, MAbY, MAb10, MAb11, MAb12, MAb13, MAb14, MAb1S,
MAb16, MAb17, MAb18, MAb19, MAb20, MAb21, MAb22 and MAb23.

19. The use of claim 18, wherein said monoclonal antibody is humanized.

20.  Theuse of claim 16 or 17, wherein said anti-human progastrin monoclonal
antibody comprising a heavy chain variable region (Vu) in which complementarity
determining region 1 (CDR1) is selected from Vi CDR 1.3, Vg CDR 1.4, Vg CDR 1.8,

Vu CDR 1.13, Vg CDR 1.16, Vg CDR 1.19, CDR2 is selected from Vy CDR 2.3,
Vu CDR 2.4, Vg CDR 2.8, Vg CDR 2.13, Vi CDR 2.16, V4 CDR 2.19, and CDR3 is selected
from Vg CDR 3.3, Vg CDR 3.4, Vg CDR 3.8, V4 CDR 3.13, Vi CDR 3.16, Vi CDR 3.19.

21.  Theuse of claim 16 or 17, wherein said anti-human progastrin monoclonal
antibody comprising a light chain variable region (V) in which complementarity determining
region 1 (CDR1) is selected from Vi CDR 1.3, VL CDR 1.4, VL CDR 1.8, VL. CDR 1.13,

VL CDR 1.16, V. CDR 1.19, CDR2 is selected from Vi, CDR 2.3, Vi, CDR 2.4, VL, CDR 2.8,
VL CDR 2.13, VL CDR 2.16, Vi, CDR 2.19, and CDR3 is selected from Vi CDR 3.3,
VLCDR 3.4,V CDR 3.8, VL CDR 3.13, VL, CDR 3.16, VL. CDR 3.19.

22.  The use of any one of claims 16 to 21, wherein a dose of the medicament
comprises from about 0.001 mg/kg to about 250 mg/kg of said anti-human progastrin

monoclonal antibody.
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