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AML is a cancer mainly affecting the myeloid cells known as granulocytes. It creates too
many myeloblasts which can block blood vessels, and not enough mature myeloid cells. This

disease occurs mainly in adults but can also affect children.

CML, (also called chronic granulocytic leukemia) is typically a slowly progressing cancer of
the neutrophil cells, which is rare in children and commonly affects male adults more than
females. CML is usually easily diagnosed because the leukaemic cells of more than 95% of
patients have a distinctive cytogenetic abnormality, the Philadelphia chromosome (Ph1)
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most common type of leukaemia in young children, usually between the ages of 1 and 7 and
is quite rare in adults. ALL causes many abnormal lymphocytes to be made, which crowd out
the normal red blood cells and platelets. A 185 kDa Bcr-Abl protein has been directly
implicated in the development in of ALL.

Two drugs, geldanamycin (GA), and 17-allylamino, 17-desmethoxygeldanamycin (17-AAG)
which act as Hsp90 inhibitors, have showed promising biological and clinical activity in clinical
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cells is taught as having a 100-fold higher binding affinity for 17AAG than does Hsp90 from
normal cells (i.e. Hsp90 in its latent uncomplexed state), indicating that in the multi-chaperone
complex it may display epitopes (particularly quaternary epitopes) not displayed by the latent
uncomplexed Hsp90. Mycograb (RTM) antibody can bind to Hsp 90 in its latent uncomplexed
state, and also in multi-chaperone complexes, without any adverse effects on binding

kinetics.
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Herceptin (Trastuzumab) is a monoclonal antibody used for the treatment of HERZ2 protein

overexpressing metastatic breast cancer.
Docetaxel is a recognised anti-cancer agent, and is a mitotic inhibitor.
Cisplatin is a recognised anti-cancer agent, and comprises a platinum complex.

As is detailed in the experimental results below ("Experiments A"), Doxorubicin and
Daunorubicin are particularly preferred, and show particularly good synergistic effects with
anti-Hsp90 antibody. Herceptin also shows good synergistic effects with anti-Hsp90 antibody.
Synergy is also observed with Docetaxel and Cisplatin when combined with anti-Hsp90
antibody. The synergy between Daunorubicin and the antibody is particularly evident with
oestrogen receptor positive cells, and so medicaments and therapies using the antibody and
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of :  Doxorubi ci n, Daunorubicin, Epirubicin, Herceptin,

AlsdeGHEs ¥ a ndifod & ﬁ@étﬁ‘khf‘of éa‘%ersécmﬁ%ﬂsﬁ{éeé’&iﬁmls%ﬂ@raﬂh‘érapeutlcally

or sequential use in the treatnment of cancer.
effegiiveiugeily °§ a nethod of treatnent of cancer corrprl si ng

adm ni sgyer i ngh anfdoRy JeHtddigend BindRlf hote tt?éu‘éé\'téﬂeﬁlfc for at least
of: (i) "an antibody or an antigen binding fragnment

t her eof spec?Hd ePitebe ohkispWaapd
(i) at least one anti-cancer agent selected from the group consisting of:

Doxorubicin, Daunorubicin, Epirubicin, Herceptin, Docetaxel, and
Cisplatin,

to a patient in need of same.

As used herein, the term "treatment” is intended to have a broad meaning unless explicitly
stated otherwise. Thus by "treatment" or "therapy" is meant any treatment which is designed
to cure, alleviate, remove or lessen the symptoms of, or prevent or reduce the possibility of
contracting disorders or malfunctions of the human or animal body. Thus by the term

"treatment” is meant both treatment of disease conditions, as well as their prophylaxis.

The antibody or antigen binding fragment thereof may be specific for the epitope displayed by
a peptide comprising the sequence of SEQ ID NO: 1.



one epitope of Hsp90; and (ii) at |east one

anti-cancer agent selected fromthe group consisting
W@b2006/0X380r ubi ci n, Daunor ubi cin, Epirubicin, HEeTEBRIN/002545

Docet axel, and Cisplatin, To a patient in need of

sanme. As used herein, the term"treatnment” is intended

to have a broad neani ng unl ess expl icitly stated

ot herwi se. Thus by "treatnent" or "therapy" is neant
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term "treatnent" is neant both treatnent of disease

conditions, as well as their prophylaxis. The anti body
Antlmm@mtmﬁﬁamﬁﬂuﬂégarfdr@@%m welheicaf ams&!@se@nﬁ Ciof & é)@‘ample Harlow,
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cmﬁﬁd@ﬁ?&@&l f@RSGk, 098s di scussed above, although
guat ernary epltopes di spl ayed by Hsp90 in

mul ti-chaperone conpl exes have been suggested as

The &PEbERES a{a@ wgsﬁé@teﬁomsmdﬂ%awm RPead KBOWS if Bed M) Examples of
i neq pi e is a useful and

antl@dfeédpavée bé’ltﬁ@( nqtdynl’ieﬁép)a;?ﬁyclt |%mcg>§al CRBeric, single chain, Fab

fragiBitef PEdnirs PRIGUBSEBY 8Fab\BRbles&iBR Whraf)) Gné'aﬁﬁéé?ﬁtﬂﬂdnh%fragments of
for exanple, Harlow, E. and Lane, D., Antibodies

antigagitsy at ory Manual , Col d Spring Harbor Laboratory
Press, Cold Sprl ng Harbor, New York, 1999. The
ant i bodi es may enerat ed usi ng st andard met hods

AR M 2o B PS B Brangs i osien foTb@EATeRe ignalsu debiisurats, mice,

humahs§ aTh@tothérB1 T@g hay b@%Mﬁhl@é@b¥ ifjautieR Withaling 4t RirEy | br‘“etems or any
si ngl e chai fragments ragnent s produced by

ffagfﬁafﬂ; A QlioeReAtgR ﬂi“?rBPfa‘f’E}'Ch AA8 "BWHP%Q?@'%PWBPW@SW%@P@HIQSO” the host

sped&fs \@ﬁbhﬁb%@j@énts%b}/hﬁdugéd NEYnd8addy @ﬂqﬁﬁ%ddfbgﬁ’cail qB&dnse. Such
s, for oats, rabbits, rats, m¢c¢

adlumwgfudsnw@{%a?ﬁpm*mgga FrRYNGR MiRRghos's §ueyas aﬁuawwarhydrox'de
and Mﬁébefabﬂ@@butﬁtérﬁs‘éﬁ sDEWRE lyslecitin, Honit pAFBRNbolP&nions, peptides, oil
o e thereof which has immunogenic properties,.
emug@ﬁgn'gqvga 3@&%86%@%&%@ pa¢ ﬂwop@smlo/g@oa@ Fewa@ntg Ugigg)in humans,
Bocmaum@d:atrﬁetten@n@a@%narcawa@ﬂeﬁ@hwvuwér@mwaﬁwgem

adj uvants include, but are not limted to, Freund
m neral gels such as al um ni um hydr oxi de,

Monoclonal antibodies to fungal proteins, or any fragment or oligopeptide thereof may be
prepared using any technique which provides for the production of antibody molecules by
continuous cell lines in culture. These include, but are not limited to, the hybridoma technique,
the human B-cell hybridoma technique, and the EBV-hybridoma technique (Koehler et al.,
1975, Nature, 256: 495-497; Kosbor et al., 1983, Immunol. Today 4: 72; Cote et al., 1983,
PNAS USA, 80: 2026-2030; Cole et al., 1985, Monoclonal Antibodies and Cancer Therapy,
Alan R. Liss Inc., New York, pp. 77-96).

In addition, techniques developed for the production of "chimeric antibodies", the splicing of
mouse antibody genes to human antibody genes to obtain a molecule with appropriate
antigen specificity and biological activity can be used (Morrison et al., 1984, PNAS USA, 81:
6851-6855; Neuberger et al., 1984, Nature, 312: 604-608; Takeda et al., 1985, Nature, 314:
452-454). Alternatively, techniques described for the production of single chain antibodies



and surface active substances such as |ysol ecithin,
pl uroni ¢ pol yols, polyanions, peptides, oil

werwb®038s, keyhol e |inpet henocyanin, and PCT/GB2005/002545
di ni trophenol . Anbong adj uvahts used in humans, BCG
(Bacille Cal nette-Guerin) and Corynebacterium parvum
are particularly useful. Mnoclonal antibodies to
fungal proteins, or any fragnent or oligopeptide

mayt b8 tecﬂ'ﬂ)’suﬁfmeﬂf RBHNBANUS ithe aRMb % REhEE fllgalbti<sa proteln specific
roduction of anti ody. nol ecul es
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uman B-ce onma tech nlﬁ
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Nat ure, 256: 495-497; Kosbor et al., 1983 Irmunol

Today 4: 72; Cote et al., 1983, PNAS USA, :
Antibgries meg@lsods rrodicesi| by, indusie e PPN mhieﬂwapfe@yte population
or b?%ré@ﬂ?f?ecgmr?aw wmmﬁhé%loﬁﬂmﬁib?ﬁnésn& parNﬁé/VoV‘Pﬁ hy Bbecific binding

n addition ni ques devel oped for _t
reagentscl(erianghetosl., OBPnBNAS YRk %@&8@@“383%&“@;& i@ ﬁga|@f1991 Nature,
49! g?_ntl body genes to human anti body genes to obtain
a nolecule with appropriate antigen specificity and
bi ol ogi cal activity can be used (Mrrison et al.
the Ffab')2 ts which
Anh%@r@&nd@%@%&slgéy gbs%s%é%é%ﬁteg Ng\"gt%rgﬁé g géb) fragments whic
can kgtripdiced by pepalmdigastipn ohfhecamigedy, QOWCUkee%Wnﬂ”'a f@@ fragments which
S gd b9 Hhé? fROYELIN@D pAligS BOie ERsD 1 ts. Alternativel
Canq’% e GiohAd o) reliGnd HREUELIGS pidacs DOIE a8 BIMRY be e
Faba@gm%s@n ubraﬁgs rmaahdws CRABMEIgAn ta [allowr tapid @nglr @rAYc illentification of
morfoHBEéll F§t§ rfu%@%eﬁfs‘)@vﬁh thé RRSIréd %Peéflc,ﬂtgl(‘ﬂuggaétrbl 1989, Science, 256:
ant| bodi es. “Antibodies with related specificity, but
127%f1281)st i nct i diotypic conposition, may be generated
by chain shuffling fromrandom conbi nat ori al
i mmunogl obin libraries (Burton, D.R, 1991, PNAS USA
Variggs immuyrassavs2mpy barsed Jei écgemstg 19 idenii %F'Mﬁ%“eﬂa\blyg the desired
speélﬂfi“lchU&eHhsV r&%c@l%%“ﬁéh@&ltl'v@ Hiltnd ¥IRRAGYS8diometric assays using

lation screeni ng reconbinant 1 nmunogl obul i n

elthqzr nglmqn@gordpomag a@qbqqlpegwylgh gsé@dlishqzcbsmﬁcﬁmtlﬁg are well known in the

art. ‘S%@Ig%ﬂﬁﬁn&gs%%@yplﬁi d/ %voiveltﬂégmeé:)%néﬁ'%f Bfiplex formation between
3833-3837; Wnter, Nature, 349:

the fuggalzigps pmtelngaé@nmfr@gm@gt prr@[@ﬁggﬁtgieﬁﬁg,regi @ad fife specific antibody. A
two-gﬁ‘é‘e%%&,cioneﬁ %sé‘d(mbﬁoééé@ Ft.(tiﬂQn@; %5&%P%ﬁtl%l&§‘ specific to two

can produced by pepsin digestion of the antib
nonwﬁte@%rmgefua@m strees Pediein eREARSS @amﬁ*dﬁedc@ﬁ ao@or@wélvgtbwmg assay
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fragment ernativelly, xpression 1i brar| es
may be constructed to all ow rapi d and easy

For ieQ%ﬂblE,f {r\%aéﬂthBd?Lsed in the composition or combined preparation may comprise
the sequence of SEQ ID NO: 2.

The present inventor has found that cancers which may be usefully treated include
fibrosarcomas and carcinomas selected from the group consisting: breast, prostate,
melanoma, leukemia, lymphomas, leukemia, colon, testicular germ cell, pancreatic, ovarian,
endometrial, thyroid, and lung.

According to a second aspect of the present invention there is provided the use of:



nonocl onal Fab fragments with the desired specificity
(Huse et al., 1989, Science, 256: 1275-1281). Various
WO povwafoassssays my be used for screening to i dePtT/GB2005/002545
anti bodi es having the desir®ed specificity. Numerous
protocols for conpetitive binding or inmmunoradionetric
assays using either polyclonal or nonocl onal
anti bodies with established specificities are well
known i@ theg, aﬁﬁbod§ld>$fén'éﬁﬁy&oeﬁ@ﬁﬁg&ré@ﬁm%ér&ﬂ dpeekiy 9or at least
t he measurenment of ormati on between
fungal stresenerrioee Af GepWhy fragment or ol i gopepti de
in a MR maEadire of BSddidamedl idr BRYeatMent dRsidabfia.
nonocl onal - based i munoassay utilizing nonocl onal
anti bodi es specific to two non-interfering fungal
Alsosérf)\ﬁééd RItAL gidoepi topes may be used, but a conpetitive
 binding assay may al so be enpl oyed (Muddox et al.
(i) 1983, Jan enipodyeqs. an astigens binding AMagmentdhereqfagrsiciic fopat least one
ant i bodé/ lﬂdﬁggf nggdwgngon'pom tion or conbined
preparatio onprise the sequence of SEQ | D NO
2. The (i} eseﬁ‘ft'eﬁfﬁv@‘m anti-grncer ggert seeated faaeihe oieieronsisting of:
may be usef uljafinf! e@%@ﬂaké'l‘d B8Eetatdl O OSGHHFQUIBS, aDgxorublcm and
carci nomas selected fromthe group consisting: breast
prostate, ndydipomea | eukeni a, | ynphomas, |eukeni a,
t I
o o o e R
aspect of the present invention there is provided the

Imatthils {E%I'N\QQ/@Q%Q Qr?yﬁﬁ‘ﬁl Eﬂiﬁqﬁggqgla%ﬁ’ﬁolegulé lahta@Bnist with activity

anti y or an antig fragnent thereof

agalgpmpﬂeimtyqumedqnqsgg@nd exhibite ppteeb@wdo:quﬁlggmblthn @f Ber-Abl. Imatinib
is indRaXA%Pkh Q#ﬁ%ﬁ Bﬂﬁaﬁgm@vﬁm%l\ﬁﬁ‘r@g‘agf Rfisid h&celerate? phase, or in

treatnent o eukae rovi I's the use
chrofijc)phase gften fleterg obFNathelapyY.gen b| ndi ng fragment thereof

specific for at |east one epitope of Hsp90; and (ii)

at | east one anti-cancer agent selected fromthe group
Pacliaxgl i ehamptograpeytieeadent that Pgiventas@ireatmsekfosgeme types of cancer. It

is mQﬁ%?r\’n%Hlf Lbd tHPERE W%iri%h Nbre8&tGnd SALHEI e ﬂmg'c@m@er
hod of” manufacture of a medicanent for th

treat ment of | eukaem a.
Docetaxel is a recognised anti-cancer agent, and is a mitotic inhibitor.

Daunorubicin is an anti-neoplastic drug used in a number of therapeutic fields, including as an

anti-cancer agent.

Doxorubicin is an anthracycline antibiotic agent previously recognised as being an anti-

tumour agent.

Hydroxyurea is an anti-neoplastic, ribonucleotide reductase inhibitor.



Il matini b, a derivative of 2-phenylam nopyrimdine, is
a small nol ecul e antagonist with activity against
WEe@h®03384 yr osi ne ki nases, and exhi bits pot ent PErdB2005/002545
specific inhibition of Bcr1Abl. Imatinib is indicated
for the treatnent of patients with CML in bl ast
crisis, accelerated phase, or in chronic phase after
failure of IFN- therapy. Paclitaxel is
As |§ RBIREN G HREUpbRmBARN festifidtbelb® (SEAPRANBALSBY, r@@%é@!@i and Paclitaxel
for some types of cancer. It i s nost cormonl y used to
are ppeistlagy relgredpaah Showneartesharnaped synergistin ghieatscwith anti- -Hsp90
antltg&?et %r%%sga dliseC ApabRRM Wtﬁ' IS, B%Q(%Fﬂbtcﬁn(bdu%oﬂtbtcm and

otic I itor. Daunorubicin is an antl-neoplas |1 C )
Hydepxpidrea swiien ombingabwith emtitHaeP@patibpdy.f The @sti-cepearyageny Cisplatin,

wheAusgl to@%fnér Wit GRfi- H'% Q@%ntt%@iﬁ%ﬂé@\)eﬁ' iRdiff eﬁf‘results ThlsOI confirms the

ant hrac Ine antibiotic reV|ous recognlse
surpaema/emﬁgoe&tedanature pﬁmnsyrmjemac iByert piLiheaakioyeagnti-cancer agents

e B BB BT P B Gozsas 10 A is detailed in
the experinental results bel ow ("Experinents B"),

Alsotﬁ?é\% Rla &bif MGP%G{%" Cd?}{@%t icularly preferred,

dsowpartl od s istic effects with
ant i - Hs(p90 emantm@dy or eprﬁmggn b@dmgsffsagmethﬁé@ofvﬁpemﬂc for at least

I matini b, Do éﬂﬁ{gség H%ﬁgé&tbl cin, and Hydroxyurea

when conbi ne ant | anti body The
anti - cdiicer aigeast ctnespmtaeam:er agerinsalgaier frogetheegrowp tagnsisting of:

anti - Hsp90 apidiRBdy pSpg | DALl E MbadiriRii %lﬁ BBkdtubicin, and

confirms the surprising unexpected nature o
syner gy achikdydsaxywesn t he above anti-cancer agents

for s%ﬁ%n%@t?% !s@ﬁ%at’é‘ drsefiintal BRI tﬁ@ﬁéﬁﬁt@)ﬁt of'%tﬂ&eméw' ded
I's a conbi ne

reparation conprising: (1) an antibody
or an antigen b| nd| ng fragrrent thereof specific for at

Exatlnﬁl% Stof cBfRBineR! 'i'c%%‘?at%fns i p@ﬂﬂaﬁédttlal?ﬁack@ @%talﬂﬁl‘é the antibody of

t1-cancer a e t selected fromt consi st
(i) and at lepapenenanii-capger agenk of (i) tnbmaa&telvolumdme umtofmmed together in a

smggg??&gét.g{,&t and Hydroxyurea, for sinmultaneous,

arate or sequential use in the treatnment of
I eukaem a. Exanpl es of conbined preparations include

AlsoP HREIRGE UL | G2 SofC RBLAIERE NGk UEiKkaBRd PQprRing administering a
therapeutically effective quantity of:
0] an antibody or an antigen binding fragment thereof specific for at least
one epitope of Hsp90; and
(i) at least one anti-cancer agent selected from the group consisting of:
Imatinib, Paclitaxel, Docetaxel, Daunorubicin, Doxorubicin, and
Hydroxyurea,

to a patient in need of same.

The leukaemia may be chronic myeloid leukaemia or acute lymphoid leukaemia, and the at
least one anti-cancer agent may Imatinib.

The antibody or antigen binding fragment thereof may be specific for the epitope displayed by
a peptide comprising the sequence of SEQ ID NO: 1.



(i) and at |east one anti-cancer agent of (ii) in

separate volunmes (i.e. not mxed together in a single
w@e@pAanmssd on) . Al so provided is a nmethod of treel/sBR05/002545

of | eukaem a conprising administering a

therapeutically effective quantity of: (i) an anti body

or an antigen binding fragnent thereof specific for at

| east one epitope of Hsp90; and (ii) at |east one
For @Qéﬁwpl@aﬂfeeéntﬁﬂaghsé&||r€ﬁ‘keébnﬁ&d§ﬂ'bhhﬁ? ddhiiHedCH8 Eér%_ﬁd)rn&ay comprise

f: Imatinib aclitaxel cet axel , Daunor ubi cin,

the $RUEPEHPP 'T:]Q”a a-lydroxyurea, to a patl ent in need of

same. The | eukaem a may be chronic nyel oid | eukaem a

or acute |ynphoid | eukaem a, and the at |east one
The gptiicapeai @gentganbe Hastinbmat i ni b. The anti body or

antigen binding fragment thereof may be specific for

the epitope displayed b a peptide conprising the
Thesgqggﬁclgvgﬁorsggf [fesingothat leykaenirsewhishamay be usefully treated include

Ieukggﬁa%%_{é@(ﬁ)'ﬂ‘ffﬁhe ]dfofgprcoﬁéﬁma 8 ddufe FdidMshyic UsBihemia, acute

he conposition or nmbi ned "preparati on rm)é

Iymm@ﬁ@sp@@uk@mlasgqg@ﬁgye@pd IgEl@qn@a Nind chronfg, lymphocytic leukaemia.

anti-cancer agent nmay be Imatinib. The present

i nventor has found that |eukaem as which may be
The |pikpamiamay ba cb@nicHaysieid leukagmRiatiagdtedwnahqie leukaeiiat he

group consisting of: acute nyel obl astic | eukaem a,

acute |ynphobl astic | eukaem a, chronic nyel oi d
The [caigoicemy @loiddpidkaemidimzy by FFBI‘T@@?'PYQ:O'I RiulcBegatiye, i-erigeharacterized by

Ieukb@M@@Hlsawﬂﬁ;}‘n B&ht&iRT @B Phllﬁ)ﬂ@ipﬁiadclhr%H@SMba(F‘Pﬁ -HVE), or lack the
| eukaem a. The chronic rryel oi d | eukaem a nay

Ph"?fé'm chyestospiie (Bh1-pegativelyat i ve, i.e is characterized
| eukaem c cells which contai n the Phil adel phi a
chrormsoms (Phi-positive), or lack the Phil adel phia
The gipegnb JBYRNIGTPRRS figst 'ih@'é)Chm‘FWemW'é@eWHk@QW'éﬁtVU"r'thé@?y be usefully

treaﬂceﬁl’éﬂﬂ I%ﬁﬁlb%}p&l &ithaY BheipdsitiRibaam-fsgatipé ch may be

usefully treated with Imatinib may be either
Phi - positive or Phi-negative. The | eukaem a nay be

The %Lgk@gﬂr?ﬁ :ﬁgg %Sﬁrdrﬁ@ﬂﬁ?@l@dﬂe%eﬁha WhicRhé PRODLSIVE :an@le anti-cancer
agent may be Imatinib. In particular, the present inventor has found that treatment of CML
which is Ph1-positive can be effected by a combination of Imatinib and an antibody
comprising the sequence of SEQ ID NO: 2. Without wishing to be bound by any theory, it is
possible that Hsp90 is sequestered by the antibody comprising the sequence of SEQ ID NO:
2, which in turn means that the abnormal Bcr-Abl tyrosine kinase (which causes the
disordered myelopoiesis found in CML) is e.g. incorrectly folded, targeted for protein

degradation, and/or prevented from exerting it's effects on myelopoietic pathways.

This treatment is further effective on Imatinib resistant CML Ph1-positive cells. Without
wishing to be bound by any theory, the resistance to-Imatinib is likely to be due to collected
mutations in the abnormal Ber-Abl tyrosine kinase which could e.g. prevent the drug from
binding to the protein and/or interfere with the mode of action of the drug. In Imatinib resistant
cells, it is possible that the sequestration of Hsp90 by the antibody comprising the sequence
of SEQ ID NO: 2, causes the mutated abnormal tyrosine kinase to be e.g. incorrectly folded,
targeted for protein degradation, and/or prevented from exerting it's effects on myelopoietic
pathways. The sequestration of Hsp90, which normally serves to "buffer" the genetic



agent may be Imatinib. In particular, the present

i nventor has found that treatnent of CML which is
w@hiosas84 i ve can be effected by a conbi nati onP@f/GB2005/002545

Imatinib and an anti body d@nprising the sequence of

SEQ ID NO 2. Wthout wishing to be bound by any
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the anti body conprising the sequence of SEQ ID NO 2,
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binding to the protein and/or interfere with the node
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it is possible that the sequestration of Hsp90 by the
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myel opoi etic pathways. The sequest ration of Hsp90,
ThisV¥itd IQQU@Ei’n b‘é@éle%SPﬁﬂne%dﬁf/é ML E4IR 18&NBEIbn¥hal tyrosine kinase
2006/003384 / GB2005/ 002545 12 nutati ons associ at ed
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the Q@tkdo‘é% cMRipFBingakk éeﬁﬁeﬁdénBNSEQeid NO: FENRéAS that the tyrosine kinase
instability, are rel atlveq%fpuna fected. Additionally,

protejp ¢p gaﬂrﬂqq&rﬁp%ﬂoiﬂegu?rptﬁrg@ﬁ {profeirs degradaion. pripéRmsrway prevented
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can be effected by a conbination of Imatinib a
Seqwqrﬁad*yspgeow@ﬂ@ yn‘bf 'T‘Wét'@'@qﬁférfé@a%d Bethe E‘J"N(Qf 02’" WI”I*@‘ together
provbegykmgmaqay@yame chronic nyeloid | eukaem a which is

Phi -negative, and the anti-cancer agent nay be

Imatinib. This finding is surprising because

The %bfpr@ﬁ\@aéﬁe\é?o%tﬁﬂi hisd kl@%tf—lﬁ@p%bélﬂibw irf V’h@a’f’lb?ﬁlve cells may be

ki nase protein associated w Phi - positive ce
due ip ek FeenRR %W%Jﬁ!— SRSTARY fiopewbish e heamgemonstrated in two
casésf'kﬁqjﬁ‘l’-nédatlllé EtSI 1AWer 200w, € cliihia'/RARBERh 28MES53-S59), and
t hi Kl nase her abnormal or

WhICh is sensutlve to Imatmlb

The leukaemia may be characterised by cells which are Imatinib resistant.

The composition or preparation of the present invention may additionally comprise a known
Hsp 90 inhibitor, for example GA, or 17-AAG.

A third aspect of the present invention (Experiments C) relates to novel medicaments and
preparations comprising effective anti-cancer agents together with anti-Hsp90 antibody which

together provide an enhanced efficacy in the treatment of colorectal cancer or



ot herwi se) in Phi-negative cells, and as descri bed

above, the sequestration of Hsp90 is by the anti body
wa@ovp/H00dB8Hg t he sequence of SEQ I D NO 2, neanBCT/B&2005/002545

the tyrosine kinase proteild is e.g incorrectly

fol ded, or targeted for protein degradation, or in

sone way prevented fromexerting its effects on

nmyel opoi etic pathways. It nmay al so be the case that by
adeSRAHATInedd. Ng Hsp90, a variety of nutations are

rel eased by the tunour cell which together prove

synthetically lethal. The surprising effect of
Coldr&@hll fdrize it at Mglighaht Ui bfank | dardly of Redhlith: NEBRELCYR cancer is a

cells may be due to the presence of the TEL( Ew ABL
leadingssaye ohARRAFr MALIEBEANGBIRHALY r At ie &g Iird\(Bost Sggwadngancer in men
and Y sdtegathose c@hothowayaaérah ,wcﬁ{an iAAR4 UK-eNirety ﬁ%/e%@élﬁ‘bh colorectal

28S1: pS53- S59), and is sensitive to | mat
cancehe a'fee%ﬂéj@ﬁ?rﬁ'”ﬁﬁgﬁsb\éh'éh @F%E%r&ef%%fdthﬁﬁ'%‘gwaé CﬁN'@‘i “a? éhe inside of
the&d’@{érﬂj lacfu@si stant. The conposition or preparation of

the present invention may additionally conprise a

known Hsp 90 inhibitor, for exanple GA, or 17-AAG A
Staﬁdahf dheBERGAL o EolblRRIPTRREA id QYY1 8 NednfBiRatiohMBN 5Stidetouracil and

relates to novel nedicanents and " preparations
leucevipr(fdinigpciEhf ect i ve anti - cancer agents together with

anti-Hsp90 anti body which together provide an

enhanced efficacy in the treatnment of col orectal

S-flugeaveasi! GrFWids 4568/ ta et e meTacsy (Pld Gwpews. inplyding gastro-intestinal

can@f€RAG HreAN UMEer. Q5 %ﬁﬁﬁ(ﬁﬂy 686 Qlith 1 fSlirfc ZBid! lﬁné’dVanced colorectal
tumour of the colon or rect Col orectal cancer

cangesadi-fy i &0Rverisr te fitidP ﬂmmﬁ %ﬁ"t YhighoforBs PagamRlex weth Tghymldylate

synthA& () it DGR PIBRIFCARCRNAISINRBSs, and the second
nost common cancer in wonen inthe UK N nety five

percent of col orectal cancers are adenocarci nonmas,

Folié 'aﬁlh (ﬁé@’cd?/@ﬂﬁ)ei&% Aartih vHHAB el in Gdhibiddtish V\lnihn§FUheFohmc acid
insid the colon and rectum Standard treatnment of

'”Cr%%rﬂ&feépo%‘??n@é‘? tq g-flyeresracy, with arignifiganinrspvement in disease free

and 50\fe|ré4prsgkﬁv%13| | FaIMt dcRUGRYSHsed thEOontrBEdiuRei Blate and stabilises the
fluorouracil (5-FU) is used to treat a nunber of

FdUW/T%ICP'@H\%fS i ncl udi ng gastro-intestinal cancers
and breast cancer. It is comonly used with folinic
i n advanced col orectal cancer. 5-FU is converted

Othqr@gea@hfpup%tq Waveca pffeckiciysier igpotgcan gRshpxalipatip. twhich is licensed for

first-hRY WsE¥ Bhfents with advanced colorectal cancer, in combination with 5-fluorouracil
and folinic acid. Irinotecan or raltitrexed are licensed for use as a second-line monotherapy

when fluorouracil-based therapy has failed or is inappropriate.

Oxaliplatin is a recognised anti-cancer agent and contains a novel diaminocyclohexane
platinum compound which forms cross-links in DNA and so inhibits DNA replication.

'FOLFOX' is the commonly used combination chemotherapy of 5-fluorouracil, folinic acid and
Oxaliplatin.

Irinotecan (CPT-11, Campto) inhibits topoisomerase |, a DNA-unwinding enzyme essential for
cell division, which results in replication arrest with breaks in single-strand DNA. In the UK,

irinotecan is licensed for use in chemotherapy-naive patients with advanced colorectal cancer



synthase (TS) inhibiting DNA protein and RNA
synthesis. Folinic acid (Leucovorin) is a vitamn
WoVR006/003384 gi ven in conbination with 5-FU Fol i MCT/GBe00d/002545
i ncreases the response rata4to 5-fluorouracil, with a
significant inprovenent in disease free and overall
survival. Folinic acid increases the intracellul ar
folate and stabilises the FAUMP/ TS conpl ex. O her
in c@@l&lﬁéﬁor{ WNGFUF A ane a8 Qﬁél@gg?mtﬁﬁﬁ ?@an?ﬂlré%éﬁl@fhead’t@ in patients
al i_patin C cense or irst-line use in
WhOB“SF led a %%F?%Mr%é&ibw dJeeiEeRt cancer, in
conmbi nation with 5-fluorouracil and folinic acid.
Irinotecan or raltitrexed are |icensed for use as
Raltigiehd2p, AedhoHEPA pNbR che 1My YE1dvalaehetase, which is

|nvoIvB§rraE)WN1§5ﬁ1tlfé%hd TRisOE the® sari@RALANS Hith & takyetbd BY @FU” Réttitrexed is
recognj sed anti-cancer agent and contains a ho

el
ioenged i A YRITeHER AFbalys KeatRBH elRAIGORRA SAIPIERta) EARer Where SFU/FA

bas&f%ﬁnédsr&fé eittier A oREted @r inaBprbliste DNA 1epl i cati on.
"FOLFOX' is the commonly used conbi nati on chenot her apy

of 5-fluorouracil, folinic acid and Oxaliplatin.

Tebbutl 804/€0802 (@EEpéanldouﬁ@emb‘f ChntdtBY ﬂﬁ)otﬂﬂgl €Gf§§ﬁﬁ§teal| 2002, Best
a DNA-unwi ndj ng enzynme essential for el |

Pracipe @Rd Resapics Glinicre P?WF%H'%YW@S?”W?Q %?@Eﬁ@t ?h 2004 Surgical

Oncslbgg! 13 eBraNNIEBGuideihdser Idkotech | WIiBRARA ahd rblhﬁ&(bﬁeﬂr advanced
for use |n chenot her apy- nai ve patients wth advanced

cologesiabFangerl20¥ancer WO 2006/ 003384 PCT/ GB2005/ 002545 14
in conmbination with 5FU FA and as a single agent for

Acc&8ingnéltHid hed @BEER bhde dMentith, BRdrk Erdvided thehaveysf ai | ed
an est %BI i shed 5FU-based reginen. Raltitrexed (ZD

1694, mud ) aFtRRAB L 8n WEQ%QWWEQtfwmeﬂMh&(@ specific for at least

synt het ase, dﬂéléﬁtop§of|ﬂ§bg@l y@fd in DNA synthesis. This
is the sarre enzyme that is targeted b%/fSFU

Ral tit {bked 3t4east Pre:ertisepNcAr %9%“ Bested fromehp graupongigting of:

treat ment ofs mebtairaaH o%AlpRItiACKHAbteEANSRT rati@kéed, SFU FA-
baseg regi nens are either not tolerated or

in a T”ﬁ%ﬂ@ roém%nafaéturereb%me@wémeat for thedigatment,oh gaR6¢"Jour nal
of Cancer, 38: 1000-1015; Cutsem et al., 2002, Best

ractice and Research O inical Gastroenterol ogy, 16:
A'te@i@e%s‘beresé%}vtd&d@tC%‘b'“edzféfeﬂara%?ﬂ@QFE%{IS'"QOmm ogy, 13:

63- 73; () CE spuafliebéyesah @htiddn AGIARE %gm@iﬂlh‘e?ﬂo@%tj&lﬁ@%r at least
raltitrexed for advanced col orectal cancer

Accor di ng t @"EFPEORGOIHEPIORE of the invention, there
i's proyiiyded gt kRst&®e &fti-cancer agent selected from the group consisting of,

5-fluorouracil, oxaliplatin, irinotecan and raltitrexed,
for simultaneous, separate or sequential use in the treatment of cancer.

According to yet a further aspect of this invention, there is provided a method of treatment of
cancer comprising administering a therapeutically effective quantity of:
(i) an antibody or an antigen binding fragment thereof specific for at least
one epitope of Hsp90; and
(i) at least one anti-cancer agent selected from the group consisting of: 5-
fluorouracil, oxaliplatin, irinotecan and raltitrexed,

to a patient in need of same.

Preferably, the cancer is colorectal cancer or adenocarcinoma.



(i) an antibody or an antigen binding fragnent thereof
specific for at | east one epitope of Hsp9Q and (ii)
W@rookmadsB4 one anti-cancer agent sel ected from POEGBR@E002545
consisting of: 5-fluorouragil, oxaliplatin,
irinotecan and raltitrexed, in a nethod of manufacture
of a nedicanment for the treatnent of cancer.
Al tenatively, there is provided a conmbi ned preparation
conprising: (i) an antibody or an antigen binding
fragment thereof specific for at | east one epitope of ,
Most-grstryably{he (ainp-)caacferpgggtﬁ-%omgﬁgq tugtgﬁlb@mpgﬁgﬁpr is administered with
folorﬁ@!a&@t(lggccf\/‘bﬂﬁzthe group consisting of:,
5-fl uorouraci oxal i platin, irinotecan and
raltitrexed, for simnultaneous, separate or sequentia
AddH@ﬁal!ynoF rh‘PceFr{aﬁ?éI?EBIﬂuefou%ﬂC%Irmc“%@i@r dh Joxafpi4ft dte administered
further aspect o his invention, there is provided a
togefherhod of treatment of cancer conprising
adm nistering a therapeutically effective quantity of:
(i) an antibody or an antigen binding fragnment thereof
The ggawiopitien o5 Prepartionsaccortieg &pa%@ép%g qiléwg@veaﬁan (3y) additionally
compfisd §?ﬁ$rn‘?é?;%uﬁ’é'§lly aE@é’b‘fﬁfle e&RBE dﬁ@érﬁ“& @%lﬁlé%‘rﬁ%rlngmethod of
consi sting of: ['uorouraci I, oxaliplatin,
manfecise e alfie apfesenl lﬂveerw@steu ugep Irg SHAE| BAY 3lsP Gewariss the use of a
f [ c c
P e b - Bet TGS SO PRIECGE pBB85E pRfmaceuticaly
accaptaile gaefess. afilugntst ard gxeipiepignarer walh KReWS i |the rasl rfﬁrc rexample see:
Ren%’dt&ﬁ‘@@k%‘?ﬁ@&étﬁi%@ 8EichSesAdRd NUS tEHRa¥bodia, f @DEA! fack Publishing
acid (leucovori n) Additionally or alternatively,
Conpany, .BA USMolinic acid and oxaliplatin are
adm ni stered together. The conposition or preparation
according to any aspect of this invention may
The amﬁlqarrmgﬂ prycombigsk reraratigihapyrdercriempi. (bg a@%@ﬁ@m qrally although
this 8 4 h&med thatedtherYdnfiniStratioR Pouteshrd th Belekclugéy. met hod
manuf acture of the present Invention or use in
sams may al so conprise the use of a pharmaceutically
The SHEEEAH higeh Foirfafng g thePEor@EEOMINGND th&pAIEBhERVE tion may be

har maceut | Cal P/
labelled with a detectable [abel or may be conjugated with an effector molecule, for example a

drug e.g. an anti-cancer agent such as Doxorubicin, Daunorubicin, Docetaxel, or Cisplatin, or
5-fluorouracil, oxaliplatin, irinotecan and raltitrexed or a pharmaceutical agent useful in
treating leukaemia e.g. Imatinib, Paclitaxel, Docetaxel, Daunorubicin, Doxorubicin, and
Hydroxyurea, or a toxin, such as ricin, or an enzyme, using conventional procedures, and the

invention extends to such labelled antibodies or antibody conjugates.

If desired, mixtures of antibodies may be used for diagnosis or treatment, for example
mixtures of two or more antibodies recognising different epitopes of a stress protein according
to the invention, and/or mixtures of antibodies of a different class, e.g. mixtures of IgG and

IgM antibodies recognising the same or different epitope(s) of the invention.

As discussed above, although quaternary epitopes displayed by Hsp90 in multi-chaperone
complexes have been suggested as appropriate targets for therapy, experiments (below)
show that in fact a linear epitope is a useful and effective target for therapy.



acceptable carriers, diluents and excipients are well

known in the art, for exanple see: Remngton's
w@b@eoesseut i cal Sci ences and US Phar macopoei a, PC/684005/002545

Mack Publishing Conpany, BRaston, PA, USA). The

medi canments or conbi ned preparation may, for exanple,

be adm nistered orally although this does not nean

that other administration routes are to be excl uded.

The CoRteARd bPBEYh OF tardfeRNcE: Afbichisselr I@@@ﬁnﬁncﬂﬁﬁﬁ%‘ﬂfe references cited
according to the present invention may be el | ed

thergif.te el inserapraéed Rieferencedaihaieentisily-ugat ed with an
ef fector nolecule, for exanple a drug e.g. an
anti-cancer agent such as Doxorubicin, Daunorubici
Wheps, CBMIRE| refeseneg $iMmBersn arergiven. fqru@,tmjlg@tgms; these are 'the PubMed

ldenfﬂ’ lidPh@hbérs dlleé’c@& %?%nﬁﬂftﬁeaUS'Naﬁlﬁﬁﬁq_l%rﬁof Medicine, from which
ar naceut I cal ent useful iIn treatlng | 'eukaem a

full ebiflograpliici nnfprmBteN | BBeRbSITRSE e faix BChDARHAFHSTC i3, available  at

wwwHREPHIHPHRIGBY. 8RR chlY HIX YRR dﬁéctaaé&&é Nto §lé§ﬁ‘orﬂ§ copies of the
ricin, or %N enzyme, using conventi onal (froce ur es,

compiaie RukkicationserRrticolar i BRease of e AdANARLEC aad MRG pklications.
or anti body conjugates. If desired, m xtures of

anti bodi es may be used for dlagn03|s or treatnent, for
The presafy iaveniipr will lees fusther arpagent figmethg dellomng description, which shows, by

way rﬁcggﬂhﬁlbngn@' fsfp@&ﬁ@terﬁtﬁﬁo‘irﬁ@rﬁ§ & tie ohfositiBh oér?d "experimentation

he 1 nvention, and/or m xtures of
ther‘%\tﬁhbodles of a different class, e.g. mxtures of |gG
and | gM anti bodies recognising the sane or different
epi tope(s) of the invention. As discussed above,
al t hough quaternary epitopes displayed by Hsp90 in
mul ti - chaperone conpl exes have been suggested as
appropriate targets for therapy, experinments (bel ow)
show that in fact a linear epitope is a useful and
effective target for therapy. W 2006/ 003384
PCT/ GB2005/ 002545 16 The contents of each of the
references di scussed herein, including the references
cited therein, are herein incorporated by reference
intheir entirety. Were "PMD:" reference nunbers are
gi ven for publications, these are the PubMed
identification nunbers allocated to them by the US
Nati onal Library of Medicine, fromwhich ful
bi bl i ographi c i nformati on and abstract for each
publication is available at ww. ncbi.nl mnih.gov.
This can al so provide direct access to electronic
copies of the conplete publications, particularly in
the case of e.g. PNAS, JBC and MBC publications. The
present invention will be further apparent fromthe
foll ow ng description, which shows, by



way of exanple only, specific enbodi nents of the

conposition and experinentation therewith. WO
wQ0o@6/0038884 PCT/ GB2005/ 002545 17 EXPERI MENTSPCHGBR00S002545

set of experinments ("Experilrents A") descri bed bel ow

detail the investigation of the anti-cancer effect of

an anti-Hsp90 anti body having the sequence of SEQ ID

NO 2 and specific for an epitope displayed by a

peptide having the sequexeERIMENTS | D NO 1, used on

its own or in conbination wth the anti-cancer agents

Doxor ubi ci n, Daunorubi cin, Docetaxel, Herceptin,

A firkBdti & 'e@lpen%%rﬁ’c%ﬂ@%ﬂ)enﬁ@ﬁts%‘? ldeb @Rl - beﬁ)vﬁ eRMans Ei‘r‘ive@ﬁgatlon of the
experi nments erinments B") described bel ow det ai |

anti-pwcer 1oesk plgap a0h-HsPOp r?élt'b@?w Beying they seqifnce Hfpofel 1D NO: 2 and
spe%%P%@%pI%\é' d’&blé)@@ b@%nyéwes hedingkHe ééaubﬁ?:e & Sd ID NO: 1, used on

epi tope di spl ayed by pepti de havin gb
its owneors@qg@hmétl@? witEdhe @"'tr@mfr agas DGHOMPIEThALBPTUBIEIN, Docetaxel,

Herc%gm‘?'lﬂéﬁhlﬁ%*é’bltahn e Blitax@ancer agents | matinib,

t axe Docet’axel , Daunorubi cin, Doxorubicin,
Paclitaxel, G splatin, and Hydroxyurea on the hurman

A se%@%@ét'cﬁ% SHrREHS ("EFI% &rRgRe B%Sdésér‘iﬁgéied@l@w a6l tl’llé @estigation of the

urran enous l'eukaem a cell lin
effeqt\of gnoanti-AsrR ardlbgéy h@\rm@mewq%ﬁ@% of §EQ(||PeNprr@n‘t‘%d gpecific for an

f
Lk O O e

combinalyEQ with 1w azwtraﬁmcgrp@semtﬁclmaihmb eprdlispel dPe %’d Dgjnorubicin,
Dox@ruﬂﬁzm ' ﬁ&llﬁﬁ(\ﬁ n@lsb ﬁnsgﬁé‘%oﬁure%EQ)H %Murﬂan USRRZaSBn chronic

Ination Wth the anti-canc
myea@@n@u%legkaam@ p@lhhrzﬁ:h@&( godyman MYFIORAPLS 'a'é'fﬁfm'a cell line KU-812.
(Leucovorin, LV) and/or Oxaliplatin on the human
col on adenqcarci noma cell |ine HI29. GENERAL NATERI ALS,
A thisse Ve ENOBIBNeRS cSExperimeats @1 Hesauibedelayy in gatajl dig inyestigation of the

effec‘ﬁ'%fe I‘P%FI{I ‘P-fsp%i dhabot BhARF e séﬂdéh@&@f%&‘mdD ol bowdgpecific for

ac urers 1 nstructions where ap Ilcale St andar d
epltfpna)dls@eyesi bYoe Peatideobaving bersengencs qfr% AY:Persed on its own orin

comWaﬁ?N Wath thé %H?-@ché?‘%@leﬁt@ SoFi oA (%q%')eéﬁd P&lmé B&d (Leucovorin,

manuf act ure anti bodi es, epitope mappi hg and
LV) eheYet @p@hp@é@.@ﬁheeemanéglpﬂ@ﬂewam%a@w@.%E?Qay, ar e
described in texts such as McPherson, Ml et al. (1991,
PCR A practi cal |\Béoach Oxford University Press,
GENERRAE MATERIMSOAND METH@ABSRussel |, D., "Ml ecul ar
C oning: A Laboratory Manual", Third Editi on, Cold

Spri ng Harbor Laborator Col'd Spring Harbor Press,
Unlegswstagadk otherwise, all proce ures were performed using standard protocols and

following manufacturer's instructions where applicable. Standard protocols for various
techniques including PCR, molecular cloning, manipulation and sequencing, the manufacture
of antibodies, epitope mapping and mimotope design, cell culturing and phage display, are
described in texts such as McPherson, MJ et al. (1991, PCR: A practical approach, Oxford
University Press, Oxford), Sambrook, J. and Russell, D., "Molecular Cloning: A Laboratory
Manual", Third Edition, Cold Spring Harbor Laboratory, Cold Spring Harbor Press, New York,
2001, Huynh and Davies (1985, "DNA Cloning Vol | - A Practical Approach®, IRL Press,
Oxford, Ed. DM Glover), Sanger, F. et al. (1977, PNAS USA 74(12): 5463-5467), Harlow, E.
and Lane, D. ("Using Antibodies: A Laboratory Manual", Cold Spring Harbor Laboratory
Press, New York, 1998), Jung, G. and Beck-Sickinger, AG (1992, Angew. Chem. Int. Ed.
Eng., 31: 367-486), Harris, M.A. and Rae, |.F. ("General Techniques of Cell Culture", 1997,



2001, Huynh and Davies (1985, "DNA Cloning Vol | - A

Practical Approach", IRL Press, Oxford, Ed. DM
w@@emn3ss4 Sanger, F. et al. (1977, PNAS USA 74¢QRB2005/002545

5463-5467), Harlow, E. and8Lane, D. ("Using

Anti bodi es: A Laboratory Mnual ", Cold Spring Harbor

Laboratory Press, New York, 1998), Jung, G and

Beck- Si cki nger, AG (1992, Angew. Chem Int. Ed. Eng.,

Cambid 8@%\/@&@/ Pré&&l ISBN 0524673899), |lTiaﬁzage|D|EpIa§ ofe&stidak and Proteins: A
Tec nj gues of Cell | ture" 1997 2006/ 003384

Labesespnchianys] Grisshay. Bfs Véaibri ¢ {yApadegaic Pragsinc., 1996,
ISBI092L-4003649)., "Phage Display of Peptl des and Pr ot ei ns:
A Laboratory Manual" (Eds. Kay, BK, Wnter, J., and
McCafferty, J., Academ c Press Inc., 1996, |SBN
ReaQerﬂtgaﬁ@aéﬁﬁmth us'@ﬁﬁgﬁ %h}‘bngét%tf%w'tﬁmhdd%@et’élled herein are available

anpngst ot hers, the methods det ai | herein are
fromavéhep ablikgs fPfom/i’ﬂ%rsh"’?rRes (voyw Amerdgaheo-uk),  Boehringer  Mannheim

(wwiy WO ATTRF-F IR R &1 ddik) Boebrdnf&:ﬁr Man@iey.8bntech.com), Genosys
(www. boehr i n%/ler-l ngel theim con), C ontech

(WW\(V\S\WPWS&?FBC w V@hwggom (:g\m,),v @%Yﬂ%?s vagovagen. .com), Perkin

Eiméf | | | (RQMEpdritmintBr lcbinpor . Mfthaci&oV ageRw.pharmacia.com), Promega
(www. novagen. com, Perkin El ner

WW‘("WW?&%W%I %geeowwwmﬂa (Wmapﬁwwwa%graa@dﬂmh com) and
StralBgBAE OAvw CWNgBROE&AR. com), Q agen (www. gi agen. con),

Sigma (ww. si gma-al drich.con) and Stratagene

(www. strat agene. con). Antibody The antibody used in
Ant,gzsggrl ments A and B below is that discl osed i n V\D

01/°76627, and is  herein referred to as

The @rtipgdy lﬁﬁ@l”hdz’fﬂ?é'”?@ﬁﬁféﬁ&é Bopeleyeds fhpt NI@CIOQG%HUW&F)H@G@Z—/ and is
herefiPRGekdd td 88 MyEo§Ribt mgdhﬁ\ﬂh@w%js@due‘he@ O‘PB@EQ g8 NO: 2 and being

havi ng the sequence
Specmfpbawpg@ﬂ%@'ﬂaﬁy%%v @ezpewasdwa@ﬂw@ SIUENFRAT SFQ ID NO: 1. The

baSI&\@hﬂFodty%%MUBﬁ’wa@.'d wtrﬁ%?ﬁrﬁs%i( 8olGASH inSate® Wurthsr &Abns were carried
e medium Briefly, the DNA sequence of a fornmer

out 'ﬁﬁwmpﬁ%meﬂ%‘”for the Candi da al bi cans Hsp90
epi tope disclosed in GB 2240979 and EP 0406029 was
. genetically nodified by codon optimsation for
Brletgg(

phe d8VA Feavenes Hied iferen aplPedy( eRssifisnfor dian (sndigreaibicans Hsp90
epitdpBCdisclosRIMATB ©24091dSANd el 0406@29 Qs Qér%tl@QIIyEmdéimeU by codon

expressi on vector. The amino acid sequence of
Opt”ﬁ‘ﬁ?ti‘on F‘Ep@@rea?ﬁloinb'ﬁd‘?@Sﬁff?’? el (pﬁémé‘ea%‘éw@@géﬁs @EQ Algmeda, CA,

USANGnd3nddriealitdesm Eheo/Nedt¥ssidn ettoramie aﬁﬁr@&@éld%ﬁﬁéﬁ@ of the anti-
he anti body recognises the e |t08e corrpr si ng the
HSP%(EGUM AMpgses tipg sequence of SEQ | (includes the heavy, light and

spacer domains). The antibody recognises the epitope comprising the sequence of SEQ ID
NO: 1.

The anti-Hsp90 antibody was expressed in an Escherichia coli host and then purified by
affinity chromatography and an imidazole exchange column up to 95 % purity. Standard
molecular biology protocols were employed (see, for example, Harlow & Lane, supra;
Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, 2nd Edition, Cold Spring .
Harbor Laboratory Press, Cold Spring Harbor, New York; Sambrook, J. & Russell, D., 2001,
Molecular Cloning: A Laboratory Manual, 3rd Edition, Cold Spring Harbor Laboratory Press,

Cold Spring Harbor).



NO 1. The anti-Hsp90 anti body was expressed in an
Escherichia coli host and then purified by affinity
wa@ booeoedsegr aphy and an i m dazol e exchange col uPQIT/GB2G06/002545
95 % purity. Standard nol ggul ar bi ol ogy protocols
were enpl oyed (see, for exanple, Harlow & Lane, supra;
Sanbrook, J. at al., 1989, Ml ecular Coning: A
Laborat ory Manual, 2nd Edition, Cold Spring Harbor
Dru §boratory Press, Cold Spring Harbor, New York;
anbrook, J. & Russel |, D., 2001 Mol ecul ar O oni n
ClSp)!@tlDa'bﬁﬁCéTtt@f*?d foamBastol-dlvgredauibty Mavos: sHrafied Ag T B
Laboratory Press, Cold Spri ng Har bor). WO 2006/ 003384

PCT/ GB2005/ 002545 19 Drugs | atin was obtain
Docelayeh Was sblginefyfeans Sigoa b@ mg\wﬁ lilutegpipitialy tad6 mfml iyyith Dimethyl
ulf _was obtained fromSigma. 5 ng was diluted

initially to 16 mg/m with Dinmethyl sul foxide (DVBO).
Doxor ubi cin was obtained fromPharmacia; 5 m supplied

Dox@ﬁxb@ﬁ?(%k'mb@élﬁbd‘ﬂghoﬁﬁ‘érﬁ{ab@e 52m| ¥Opplled AdTBok&uBicin hydrochloride 2

divec (RTM), obtained from Novartis, was suppl i ed

mg/gs 100 ng capsule. Imatinib was |n|t|aIIy diluted in
water to produce a 10 ng/m stock sol ution.

Paci | itaxel was obtained from Sigma, reconstituted in

Imatjrély (Glivesd RN b Iobiaies TipmiNpvarts, wesgupplied\as dP0 g gerayle. Imatinib
was\%nla{g@?é/irﬁiilute@?rngfe\"m SroBuckes 16 Rigthngsck §ffon! 9ma, 5 ng

luted 1n 2. water to give 2 ng/ni.
Herceptin (RTM (Trast uzumab) was obtai ned from Roche

Paciﬂ%%lﬁﬁ@‘a‘s%b‘i&lhé&‘?@l% Sifmé; recHhstifited WBIFDN I nfetBANGE nvabie up to 2.5 mi with

m% Hydr oxyurea Wwas obtained fromSignma, wth 1g
watefitp give@ MM M water to give 25 ng/m .

5-Fl uorouraC|I (5-FU) was obtained from Sigma, 96ng

was reconstituted in 1 m DWVSO diluted 1/10 in
Daupeivpicisy wasgiNpinag fipm Sigmai & govasrdiiuiad, in 241 inhyvateatq give 2 mg/mi.

(LV) was obtained from Si gma 100nmg was reconstituted

in 25mL of water to give /'m _stock sol ution.

Heregpsin i (BiITAD i ﬁraﬁaguwbhwaédom@laﬁd |°§11§°°'1‘2 anfyegepstituted in 7.2 mi of
watdr@G gnatitig/edl in 2.5m of water to give

Hydroxyurea was obtained from Sigma, with 1g diluted in 4 ml water to give 25 mg/ml.

5-Fluorouracil (5-FU) was obtained from Sigma, 96mg was reconstituted in 1ml DMSO diluted
1/10 in complete RPMI media to give 9.6mg/ml.

Folinic acid (LV) was obtained from Sigma; 100mg was reconstituted in 25mi of water to give

a 4mg/ml stock solution.

Oxaliplatin was obtained from Sigma; 12.5mg was reconstituted in 2.5ml of water to give

5mg/ml.
Each of the above drugs was further diluted in RPMI complete medium.
Cell concentration and viability determination

Cells were counted and percentage viability determined using a standard haemocytometer
following staining with an equal volume of 0.4% Trypan Blue solution (Sigma).



5ng/ mM . Each of the above drugs was further diluted in
RPM conplete nmedium Cell concentration and
WO 2@biohbizsy determ nation Cells were counted anBCT/GB2005/002545

percentage viability deterndned using a standard
haenocytoneter follow ng staining with an equal
vol unme of 0.4% Trypan Blue solution (Sigm). WO
2006/ 003384 PCT/ GB2005/ 002545 20 Cell Viability Assay
Cell viabilities were assessed after each experi nment
using the Cell Titer Blue Assay (Pronega). Media was

Ce"NéﬁﬁiE‘& A¥Sm the cells and 100 pl of fresh conplete

Cell RAbilEs ageRd asédcdsb@Virdr bé/acaoe%ermen@%émgég@mﬁ Yfer Blue Assay

ent. This was incubated at

Rea
(Prowsa@ Megipiwap speaddeom dicells @%1%@#@16@01%@ Aediim added
follow&d By 90 ifof Cg%ll' L e?@ﬁ.%yRéésg%ﬁt th WJ&hg@ﬁ@éd atBeoc, 5% CO]g for 4 hours

resazurilin to neasure t e met ollc capaC|
and ah@rl@@qesreadfataﬁﬂbnmelsﬁr@ ¢Mbnves a @@rzme 1) hna)assasz@use$ the indicator

| t a e
ove §0l, (FRbfd PBEeh BT, iR B il rouos
resazwirbtamg@ruftryﬁpwa)xu i ty in 50% of the cells)
concentrations were determ ned singly for each drug

over 48 hour incubation periods. Median effect
Datadntarpestatiom neasure of synergi sm additive effects, or

Cell QW%E%@Q dasu&%%hb%h%ﬂehh'n@ {P s‘é’aosf drughne?qgled to cause

et erm ne he net ay usi
cytotoxicituinyad% of t{r)@u@ﬂs N BinoSyrationCwets detggnmeﬂ(smgly for each drug over 48

VW)%Q% on). The CI (conbination index) which
hour bggﬁ ery?nggy when less than 1, additive effects

when equal to 1, and antagoni smwhen greater than 1
e :
ed TGRS o CENLABL S ByPh S B {fffom S Bosoa upr
the Idl&rﬁqéﬁmqrawa@ndeierndm% by ¢hpumediibdt of €lewr end Ta@day using the Calcusyn

t 0
prodﬁéi ?’va ue near thelﬁ‘cgg,vwgaﬁﬂgﬁ cﬁ@ VT@%?%@Hbm%ﬁ iNlex) which
reﬂe@tﬁ [syoered vihen [esecthieat 1, reglditive effecty wembequal itcorhsaw! ehtagonism when

greafeflihah § Was4élé"u’?é{%% fd"}r\% févgﬁgc?r%gg teﬂ‘gctt '??n V\Egedr 9&@ rf?tlos above

cytotoxicit ne
and lglowtike Kesh the &p@w@trﬁm @foﬂrug:lrecmedé@ emréa S9fovytotosic effect) with a

rang§%5@.01géﬁ>-%ﬁl WEMIR 18 a value near the ICsp of an individual drug were explored by
incubating the drug combinations with cells for 48 hours and then determining the degree of
cytotoxicity. Fa50 is defined at that point where 50% of the cells are affected. Cl values are
shown for Fa50.

EXPERIMENTS A

The results show that the antibody gave evidence of antagonism with Imatinib and
indifference with Paclitaxel. There was some synergy with Cisplatin and with Docetaxel, but
the latter is probable at concentrations which cannot be achieved clinically. Doxorubicin
demonstrated synergy at clinically achievable drug levels with both cell lines and
independently of whether there was an oestrogen receptor. The results achieved with
Doxorubicin rate as a highly significant synergy. The results of Daunorubicin were equally
impressive with the cell line with an oestrogen receptor but less with the oestrogen receptor
negative cell line with synergy restricted to 6 and 12.5 mg/l. The results for Herceptin showed



The results show that the anti body gave evi dence of

antagonismwith Imatinib and indifference with
w@awbiovmss€l . There was sonme synergy with G spl BtT/6Bawd/002545

with Docetaxel, but the |atter is probable at

concentrations which cannot be achieved clinically.

Doxorubi cin denonstrated synergy at clinically

achi evabl e drug levels with both cell |ines and

no syR&lepapainst dnvodtrodbretdeeptol PEditeVRe lind, MR S| Was observed with an
receptor. The results achieved with Doxor ubi cin rate

oestggen racepiPnNegtvd 4alldiAft synergy. The results of
Daunor ubicin were equally inpressive with the cell
ine with an oestrogen receptor but less with the

Mat%’é%’?@dgé'ﬂetﬁeééptor negative cell line with synergy

Celllif6thdl elffte $rfofmagibdl 12.5 mg/|. The results for
Her ceptin showed WO 2006/ 003384 PCT/ GB2005/ 002545

Humas Goweasip brgasthadengrarswemaoerinlines MG @ﬁxawﬁlﬂgmwﬂﬂ type and

vanédtrt%strgg@n dé?fdié/ a@ﬂﬁelpﬁsﬁby@ﬁe%é hre8dbtorO §ds" %Sﬂed from ECACC
receptor % ive cel l'ine. Materials and Met hods

ECQcﬁpmqmt}% 860112848t ure i nformati on Human Caucasi an
br east adenocarci noma cell |ine MCF7, expressing both
pe and variant oestrogen receptors as well a
Oth%@ﬁ@%@%‘ﬁ%’@@éé@ﬂ‘?% was obt ai ned from ECACC (ECACC

HSWHﬂ%CAC@W@%SgdﬁM&%H bﬁéa@ﬁéar@ﬁ@%aaE%It@éhal Tumorigenic in
| ows: ECACC nunber 8608210 Hurmman br east

mmgaqas&pﬁgﬁf,ged E’ﬁpph@pq dorm mﬁﬂlqsg@hlqgmlwlld medium. Oestrogen receptor
negétwgunosuppr essed mce and formcolonies in semsolid

nmedi um _Qestrogen receptor negative., SK-BR-3 - t(ATCC)
SK-Bfgréan @f@fs)t HyAeRokRAS] ABARDCAtH IS gRRsSFRAeEpIaseptor positive. Over

exp@gﬁgmgﬂg/d@/@rg éhepr esses HER2/ C-erb-2 gene. UACC- 812
(ATCC) Ductal  Carcinoma, prior to surgery, patient

had extensive chenotherapy. Oestrogen receptor

UAO’@Q@?' Ve(A'Rf@ﬁeﬁﬁcﬁélo"@ar&ﬁ&%Qt %rnd’r‘e@@t ) elf'y Eatlent had extensive
ycoprotein negative. Anplification o neu

Cher@ﬂ%@@@ﬁ eOsefRaendecentaregativea PRI eSHIreie EaCaPIoE APERtYEnR-glycoprotein

negdtRel Ampfica8bn SHERSY Aed oRdtibeRE 8B Pr €ssi on Cel |'s
were split using 0.25%trypsin/EDTA (Sigm) and

mai ntai ned in RPM nedi um wi t hout phenol red,

HCTa9BL WT@O“QO!@%&EE e8iconfBorb VeI HEF Bta NeRd %‘éf—’ae@bk;ﬂbssmn
Ami no Acids, 2

Cells were split using 0.25% trypsin/EDTA (Sigma) and maintained in RPMI medium without

phenol red, containing 10% Foetal Bovine Serum, 1% Non Essential Amino Acids, 2 mM

Glutamine, 100 U/ml Penicillin, 0.1 mg/mi Streptomycin (Sigma) at 37 °C, 5% CO..

Experiments A

Effect of Mycograb on MCF7 cells

The cell lines were split and cells counted. Cells were added to 12- or 96- well flat-bottomed
tissue culture plates. In the case of the 12- well plates, 1 ml of 4x10* cells/ml were added plus
1 ml of medium. In the case of the 96- well plate, 100 pl of 4x10* cells/ml were added
followed by a further 100 pl of complete medium was added to the plate. The plates were
incubated overnight at 37 °C, 5% CO,. The next day, the cells were observed under phase
contrast microscopy to ensure they had adhered to the plates and the éupernatant medium

removed by aspiration. Fresh medium containing twofold increasing concentrations of



Gutamne, 100 Um Penicillin, 0.1 ng/m Streptonycin

(Sigm) at 37 C, 5% CO2. Experinments A Effect of
woh@emoBR4 on MCF7 cells The cell |ines were spPCT/GBRE@S/002545

cells counted. Cells were added to 12- or 96- well

flat-bottomed tissue culture plates. In the case of

the 12- well plates, 1 m of 4x104 cells/mM were added

plus 1 m of nmedium In the case of the 96- well

Myc@dr@ﬁ) §1. 5]-0@OCPLJ%MI) meﬁu%ﬁbﬁ Blftér Mﬁh@d@ﬁﬁﬁ@nef\ﬁéé fh‘éﬁdadded to the

urt her npl ete nmedi um was_ add

wells. ﬁ'@emla&e évasm@r@ﬁcg’rpetge mu@ator A8 gs &}lgwmgg\ﬁlﬁlc%gheﬁell titre blue
assdywadXafried out B viaBstcotits welrd Bargigd bt Nﬁr‘igﬁa absabyasmeteeer
phase contrast m croscopy to ensure they had adhered
to the plates and the supernatant nedium renoved by
Effe@SBf adlilc8Rcer FaGsHs RHoHIDIGS nDébﬁBrﬂﬁlcﬁ?W&b(g)tlnn %&@?dx@l}l Imatinib,
concentrations of WO 2006/ 003384 PCT/ GB2005/ 002545
Pacliigrebandbisphatin on MG ¢ali§/ m ) or fornul ation buffer or
The BBk A8 @Snt%% éeh§ Bo@isted ObQJI bhmoweleilsi‘ml WB.% aSHo%HQo 96 well flat

was returned to the i ncubator for 48 hours g
bottagpgctissup culiee| piatee peuBhelel 0044 LA pomaiste quu@a Weetadee to the plate.

The ‘E’la’t‘éﬁ ReFPHEhSn¥WYate L 8Vdrhight SU879¢S 594 (ﬁ.’)zhaﬁgqﬁa% QHBLBE -cells were
fect of anti-cancer agénts Doxor ubicin

obseryashIden PBRSE CORbiRsEBICTAsCoRLOANSYE they hiad idhgred to the plates and the

supdiadthmit Elfﬁ@dlurﬁnqe@o%d aby NagirabvBir. 7 FB5H Sm-ehﬁln?ebentblhmﬁs increasing
were split and cells counted. 100 pl of 4x104 cel

conagairationg i tedy geigndlaxorubigin 0551a09nkelml.i Bawrorekiein §-45-1000 ug/ml,
Heroebfm 9% oo Wi/kN %oek@é?(epb 79f80©q1@7’rhr3'irﬁat"m@| warsmgﬁp@/ﬂm &isplatin 0.04-

pl at’e. pl ates were then incubat

50 ue(relr ﬁ’eglﬁ@xeéﬂ 837@90 smr merimhalene s addrel elhpswelisr &he plates

wereolj%ﬁﬁﬁé/c?fd) tHEARIULBIR AR 48 HobFARlloihs WRRRRY titre b‘ﬁjesé§5§¥s were carried
they had adhered to the plates and the supernatan

out. pedi um renpved by aspiration. Fresh medi um contai ni ng
|ncrea5| ng concentrations of study drug (Doxorubi cin
55- 600 pg/ m, Daunorubicin 0.45-1000
Effeqi]epli: &fycpgrad. . ggmbwgquﬁ withy @at gq@qeroag;eg,vf%dzp)ﬁgg/q;ﬁm Daunorubicin,

Herdeﬁﬁﬁ '%c@taﬁeﬁln'é&% Mﬁl‘bxel Ghe @l.s%tlétlﬂ oQ: IQéF? 5@/@09/ n,

Paclitaxel 1. ag/m) added
The g¢)l lings wase isglit anﬁeceﬂsp getgged \,Q,Qpéjl p@ng,onggllqlral Wﬁl@ added to 96 well flat

bottdnfsHRLE cuft@e ﬂﬁe?%%ﬁhérofdo%’l"d?%o 2y nfé@ldm Wa% Rd8Y ¥Sthe plate.
assays were carried out. Effect o %ﬁo rab

The plgitesi warei ban pcubatest cpvecra@meat Hogént Tk i thxh day, the cells were

eBZé(ﬁ‘]ﬂ'{ ang’é nESE QHSEOP%K%E?%QFY baatahﬂérgd to the plates and the

atin on
supernatant medium removed y aspiration. 100 pl of fresh medium was added to the plates

and a checkerboard of Mycograb versus other drug was set out as outlined in Table 1 below
(using Doxorubicin as an example) to give a total volume of 200 pl per well.

The plates were returned to the incubator for 48 hours following which cell titer blue assays

were carried out.

Experiments were also performed with HS578T cells using the above methodologies, and

results are given below.



The cell lines were split and cells counted. 100 pl of

4x104 cells/mM were added to 96 well flat bottoned
wo e@sa33sul ture plates a further 100 pl of conptBGB2005/002545

medi um was added to the plase. The plates were then

I ncubat ed overnight at 37 C, 5% CO2. The next day, the

cells were observed under phase contrast m croscopy

to ensure they had adhered to the plates and the

super nat ant nmedi um renoved by aspiration. 100 pl of

fresh_nediumwas added to the plates and a
ReslfcekExnasimentsfA Mycogr ab versus ot her drug was set out
MCFEIcdMlrde ned in Table 1 below (using Doxorubicin as an

exanple) to give a total volunme of 200 pl per well.

Cisplefis pl ates were returned to the incubator for 48 hours
The fl@% | \94d BOmWNiaRB Rk whi RN effdct OnasRig My r8b GAfH H%dexceptlon of
Experiments were also performed w th 578T cel

syney@y aidighes canrenairnsheesi’égiees, and results are gi ven
bel ow. WD 2006/ 003384 PCT/ GB2005/ 002545 23 Results of
Experiments A MCF7 cell line Cisplatin The |IC50 was
Imatigibhyy/ | and there was no effect on adding Mycograb with

The tdl-?w%é( ‘3?@ rh@;” aﬁ’rrc:j51 tr}e‘fﬁ/ {tﬂ)/% led@ﬁcg;éf@ﬁ%goﬁ%ﬁpﬁm cad thﬁé range of 3.3-10

with Myeperahel oveHIhRABID bIDH GBS SilaRbevedhs Soper hn inafig kiled the
celll®k. 3-3-10 with Mycograb at doses of Inmatinib bel ow
37.5 ng/l. Above this dose the Imatinib killed the

cell line. Docetaxel The 1C50 was 225 ng/l and there
DocM@sge|€Vi dence of sonme synergy with Mycograb at high
oses of Docetaxel - see Table 3. Paclitaxel The |C50

The |20 w25 273§ Mo raindt hereeWak $videases Pk samecSYRRIdY WigwMycograb at high

dos&%%@ét@%l' QB8 Tabletdre drug and mld synergy at high
Il evel s such as 500 ng/l of Paclitaxel. These |evels

are outside those that are clinically rel evant.
Paclitaxel

The ICso was 225 mg/l and there was indifference with low concentrations of the drug and
mild synergy at high levels such as 500 mg/l of Paclitaxel. These levels are outside those that

are clinically relevant.

Doxorubicin
The ICsq was 1.75 mg/l. There was clear synergy with Mycograb over a range of drug

concentrations - see Table 4.

Daunorubicin
The ICso was 1 mg/l. There was evidence of synergy with Mycograb over a range of drug

concentrations - see Table 5.

Herceptin
There was no detectable activity due to Herceptin and no evidence of synergy.

HS578T cell line
This cell line was insensitive to Mycograb in increasing concentrations up to 400 mg/l. This

was not surprising in that these tumours are not steroid sensitive and thus not intrinsically



Doxorubicin The 1C50 was 1.75 ng/l. There was cl ear
synergy with Mycograb over a range of drug

w@omemodsBat i ons - see Table 4. Daunorubicin Ther/G82@5/002545
was 1 ng/l. There was evi dehce of synergy with
Mycograb over a range of drug concentrations - see
Table 5. Herceptin There was no detectable activity
due to Herceptin and no evidence of synergy. HS578T

likelF & teshbit tolBh $sp80 linHibifof sUES as Wﬂéﬂab' MSWE%FWQ)@SWUOH with the
I n increasing concentrations u This was

anthragyclingr Bexasubigini As twalk ag I%@@owgwma@ddﬁ%rcmttn thege g1ag unexpected
syne;%[F_Si tive and thus not intrinsically WO 2006/ 003384
/ GB2005/ 002545 24 likely to respond to an Hsp90
i nhi bi tor such as Mycograb. However in conbination
Dox¥ubiint he anthracycl i ne Doxorubicin, as well as

Daunor ubi ci n, _and Herceptin there was unexpected
The 4G5 Mgy . 1 DEAOTRAIEAYES VIIRNCESYRRISY Withghycograte pxery@ gange of drug

con@hbrd§sMse seE TopRes gy W th Mycograb over a range of drug

concentrations - see Table 6. Daunorubicin The 1C50
was 1 ng/l. There was sone evidence of synergy but
Daul®Sbiy, i ndifference with Mcograb - see Table 7.
— Herceptin Wth HS578T, nono-herceptin failed to kill
The 5656 was theadelThere wag seeeneYidencenal synergy pet mostly inglifference with

MyCQéthabl Q %ﬁ}gb@rﬁsence of Mycograb synergy was observed -
see % e 8. Docetaxel This gave an IC50 of 50 ng/l

for t he cell line HS578T and showed no evi dence of
HercBgr 9y wWith Mcograb. G splatin
With HS578T, mono-herceptin failed to kill 50% of the cells in concentrations of up to 200
mg/l, but in the presence of Mycograb synergy was observed - see Table 8.

Docetaxel
This gave an ICs of 50 mg/l for the cell line HS578T and showed no evidence of synergy with
Mycograb.

Cisplatin
Cisplatin had an ICsy of 12.5 mg/l for the cell line HS578T and showed no evidence of

synergy with Mycograb

Conclusion

There was evidence of antagonism with Imatinib and indifference with Paclitaxel. There was
some synergy with Cisplatin and with Docetaxel, but the latter is probable at concentrations
which cannot be achieved clinically. Doxorubicin demonstrated synergy at clinically
achievable drug levels with both cell lines and independently of whether there was an
oestrogen receptor. The results achieved with Doxorubicin rate as a highly significant
synergy. The results of Daunorubicin were equally impressive with the cell line with an
oestrogen receptor but less with the oestrogen receptor negative cell line with synergy

restricted to 6 and 12.5 mg/l.



Csplatin had an 1C50 of 12.5 ng/l for the cell line
HS578T and showed no evidence of synergy with

woh@emoBR4 Concl usi on There was evi dence of anPEmGBRENFI002545
with Imatinib and indifferéfce with Paclitaxel. There
was sone synergy with Csplatin and with Docet axel,
but the latter is probable at concentrations which
cannot be achi eved clinically. Doxorubicin

Thlsd%m/@sé ﬂts‘ﬁ@b@ﬁéﬁdlﬁ}é &tect id Bbserlddybet@ebh @By Whhd certain anti-

| evel s with both cell Ilines and i ndependently of
canggi sl ¢asy butnot wityethes gnti-garger ggents seebat Bratinithe resul ts
achi eved with Doxorubicin rate as a highly significant
synergy. The results of Daunorubicin were equally
.El(ﬂﬁME%QQ with the cell line with an oestrogen
receptor but less with the oestrogen receptor negative

cell line with synergy restricted to 6 and 12.5 ng/l.
A sappnd seierT eoReuneHE fdesershhelowsdetail e invastgaliones the effect of an anti-

Hsp§@' %Hﬁboﬂy%vﬂéﬁﬁé gb&ldnee & g€l 1D ROP Qséﬁdvs%‘ec?ﬁétf&eﬁﬂeé ﬁ%e displayed

dy certaln anti- cancer but not wth _
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the Q’ttﬁcéﬁ:‘ép Q?erﬁ@'im@ﬁml?%da@nb%cétgﬁé chhhRAuhieh OMQ)xdilﬁlﬁlé‘ihl Paclitaxel,
he 1 nves ation of e effect of an anti-
ClSn#ﬁn I@ﬁ@IWMﬁiWYHE}at 0B e dueencCacasiel qhmmqmyzlosﬁaous leukaemia cell
line Raeﬁla‘nu%utr% el %nﬁ:ﬁ@%u@ééﬁia@éﬁ‘ﬂne Ry-gypepti de having
esequenceo QID NGO 1, used onits own or in
conbl nation with the anti-cancer agents |matinib,
Thepr%%Pl'tst %K@\}v thgpﬂ*?et %ﬁ@éody[@éﬁo%@éﬁdeﬂ of LPXQGYRLIH 'ﬂnatlmb Paclitaxel,
Pacl | t axel atin, d Hydroxyurea, on the human
Doce@melagaampr@w@nTge ﬁ?@oégélﬁb%l§V'ﬂ@nm@a§rﬁ°@ec€é’ﬂﬁrg)’|W'ﬁ‘eDOXObe'C'“ and
HydfSX0dread itk FI4IRISHBMINGORB Ao 8'{5\/@eﬁ@e bf ihdifiérence with Cisplatin.
KU-812. The results show that "'tthe anti body gave
evi dence of synergy with Imatinib, Paclitaxel,
The POGRE 3¥Ribve R Bbé@lbfél rémd Fagiitard rRe g agﬁdi'ﬁy ﬁﬁhlﬂé‘eﬂﬁ %yr‘i’érgy
some synergy w th Doxorubicin and Hyd roxyurea.
results show that the anti body gave evi dence of

MatéP&i'JJd%@ﬂ‘\%@sV\" th Csplatin. The results achieved
Docet axel and Paclitaxel rate as a highly

Ce/’é’ﬁgﬁﬁdﬁé’&ﬁ?'@?ﬁ@“@? Mat erial and Methods Cell Iine
Hunfd n%lobléﬁ&;é rbfuﬂé&ﬁfa' 8| H%%-W@'W&eeetéﬁeheﬁmeﬁtﬂcc (ECAAC
cell lI'i ne was obt ai ned from ECACC

number 90071807) A Phlladelphla chromosome (Ph1) has been detected in this cell line. The

cells are morphologically characteristic of basophils.

Human Caucasian chronic myelogenous leukaemia cell line K562, was obtained from
ECACC (ECACC number 89121407). K662 was established from pleural effusion of 53 year
old female with chronic myelogenous leukaemia in terminal blast crisis. Karyological studies
on various K-562 sublines have been classified into three groups (A, B, C) (Dimery, I. W. et
al., 1983, Exp. Hematol.;11(7):p601-10). The line used in these experiments was the K562B.
Experiments have demonstrated that these lines are generally similar in terms of:
morphology, growth kinetics in liquid suspension culture, cloning efficiency in soft agar
culture, binding of anti-K562 monoclonal antibodies, and cell surface proteins. K562B has
been compared to K562A and K562 C, with respect to growth kinetics, cell surface protein
markers, surface antigens, cytogenetics and hemoglobin production. Differences were
observed between the cell lines, the most important difference being that whereas more than
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chroﬁ'logbh@renb&jéseé BRmefic bc%lé@'?@h@&hbt viHi Mﬁe%tr&%}étéé yieﬂjs a ber/c-abl
id suspension culture, cloni n%; iency in

fus:ogggptelrt(ﬁrpqugd (Bi,,q;aiahg1$2§6 Mal.i Cedls r@r{&@%mﬁw 616 fThe ber/c-abl

fUSI(ﬁlan"d{;é]H seéd SQMNhteduh f&ﬁi’% RINALE1 RBvityKWPR Eaﬁespgﬁf%le for the
onpared to K562A and K562 C, with respect to growth
pathRQ?f@tSlSc@,CMlell surface protein markers, surface
anti gens, cytogenetics and henogl obin production
Differences were observed between the cell |ines,

Cellsywere mavpinathoetivaene? &nide apdihy 1On&ellimhér &’Mrme@umhkﬁfm without
pheﬁ@r@%@ﬁ@%%‘?%e@%@%ﬁé%@ﬂ@ mif GI8%rie, Kﬁﬁ?ﬁ/nﬁ]rPéﬁlculm 0.1

ppeare -positive, |ess than 15% of
mg/rnb%tmt@avql@. Slamﬁi aﬁiﬂe@ §°/q=ﬁpz(u mery, |W et al.
1983, Exp. Hematol.;11(7):p601-10). Although
cytogenetic tests do not reveal the presence of a true
Expeninentsr onpsone K562 appears to contain part of a Phi

Eﬁe&tyfwg&gg,onm@rbé,@ at least fourfold anplified. This

part “of hr onbsone encodes a chineric bcr/c-abl

The celh s wg&e cqmtesih Gllsrvare added 86 yeb flgkbettamred dssypculture plates
usm%%?ﬁq@@ts%folb@'m c&@éfﬁ%‘{ﬁl Q51 OGceIIs?rﬁl Pl‘esh rﬂ&ﬁ@n Mptainidebither two-fold

bcr/c-ab fusion

increpsiHgesaNCHERie8s @E Nb{éwr@at B?JM:) ;ﬂ 8si449 welwas@r gedium plpne was then

addé’U‘ﬂoCtHe Il RO PRitd Was réturiedao tlﬁ@hﬁ@%&eﬁf 48 ‘%ur@'\ﬂaHowmg which the
I's were mai ntai ned between X 9 X

cell cféllel /bige  asSRPMVaseeRITied 1840 i t"l'?@l?t COHﬁ@nd\fer‘F e@@ter mined using a
haerﬁ@%}k&hé‘ﬂeﬂg 10% Foet al Bovine Serum 2 nM @ utani ne,

100 Um Penicillin, 0.1 ng/m Streptomycin (Sigm)

at 37 C, 5% C02 Experinments Effect of Mycograb on

Effelo8f agﬁlcjaﬁcél;hgﬁyé‘r% | DMOPL%?C/HVE DRURSHBERT- DécRYdx2!, WPEBitaxel, Imatinib,
C/splat/n%ndtl-(l)yd?oxy\z\llreea on K5a6§2_c¢=3(l)l\t9t omed ti'ssue’ culture pl ates

The cell lines were counted. 100 ul of 2 x 10° or 4 x 10° cells/ml were added to 96 well flat
bottomed tissue culture plates. The plates were then incubated overnight at 37 °C, 5% CO..
Fresh medium containing increasing concentrations of study drug (Doxorubicin 0.55-600
ug/ml, Daunorubicin 0.07-100 pg/ml, Docetaxel 0.75-800 ug/ml, Paclitaxel 0.5-500 pg/mi,
Imatinib 4.5-5000 pg/ml, Cisplatin 0.04-50 pg/ml) or medium alone was added to the wells.
The plates were returned to the incubator for 48 hours following which cell titre blue assays

were carried out.

Effect of Mycograb in combination with anti-cancer agents Doxorubicin, Daunorubicin,

Docetaxel, Paclitaxel, Imatinib, Cisplatin and Hydroxyurea on K662 cells



usi ng aliquots of 100 pi containing 4 x 105 cells/m.

Fresh nmedi um contai ning either two-fold increasing
wa@oeweemssat i ons of Mycograb (RTM (1.5 - 200 pe¢TGB2006/002545

medi um al one was then added to the wells. The plate

was returned to the incubator for 48 hours foll ow ng

which the <cell titre blue assay was carried out, or

vi abl e counts were determ ned using a haenocytoneter.

The Eif el wre 2Blihtz§2N06 I BULRNDS LPYLOK Ybf @éu@/ml were added to 96 well flat
Daunor ubi ci n, Docet axel, Paclitaxel | mat

bottogesidisgue AUl PIafes- okYRIPIBIESYErR YT 'e@tvtraéedrﬂ\éere'ehi afi37nés 5% CO2.
100 &géfefré‘é?luﬁgﬁﬂm +ae é@iﬁe@ftﬁ) ZheXpibf2 AHd 4 chedibsat | s¥/Ncograb versus

re ad at bottoned tissue culture
othengrug wes s%@lt;ﬂsa%ué@edm Eahie @ heloMcUisiRg PXgIHbIGH ghan gkarggle) to give
a totStvoRMeS200 frbesieledi um cont ai ni ng i ncreasi ng
concentrations of study drug (Doxorubicin 0.55-600
pg/ M, Daunorubicin 0.07-100 pg/ mM, Docetaxel 0.75-800
Expeﬂg{ems WB%C Ia‘s fforfed V\ﬁl@ioKU%@Ibrﬁells dsl’!? ihai 5bo4ie5rn5@@90|ogles and
atin 0.04-50 pg/m) or i um al one was
reSUliﬁcﬂi’é@P bQiOWhe wells. The plates were returned to the
i ncubat or for 48 hours follow ng which cell titre blue
assays were carried out. Effect of Mycograb in
Resultsrbi nation with anti-cancer agents Doxor ubi cin,
Daunor ubi ci n Docet axel, Paclitaxel, |matinib,
C splatin an }—%dr oxyurea on K562 cel s WD 2006/ 003384
Effet@f Ng2o0d) (RDMhen K382 Gellscel | |ines were counted. 100
pl of 2 x 105, or 4 x 105 cells/mM were added to 96
~well flat bottoned tissue culture plates. The 6)I ates
With\eeH dine EA2iMyaoBERbeRN iy BWRia AR Bxg/mi demonstigteda 40%dedygtion in cell
viabiﬁ’t&. fresh medi um was added to the plates and a
checkerboard of Mycograb versus other drug was set
out as outlined in Table 9 bel ow (using Doxorubicin as
pi per
Etfe Yy MRADY S (RBMPAianfl cBRLe adehl OF 162 Q=L B2
Imatigi® | s usi ng the above met hodol ogi es, and results

The gg\{)eﬁ‘/a@_efé’w /nﬁeSthE% wakf &frte %fdef&Qfo aé%ét@]/_'\&et%eﬂﬁﬁ%tmlb and
Is"Wth g

I'i ne K562 Mycograb on its own at
Mycagrais 7V atceermaagpf dug goacentasionsdses iTableiR)-cel |
viability.
Doxorubicin
The ICso was 1 pg/ml. There was some evidence of synergy between Doxorubicin and

Mycograb (RTM) at some drug concentrations but mostly indifference with Mycograb (RTM).

Daunorubicin
The ICsp was 0.75 pg/ml. There was some evidence of synergy between Daunorubicin and

Mycograb (RTM) at low of drug concentrations (see Table 11).

Docetaxel
The ICso was 70 ug/ml. There was clear evidence of synergy between Docetaxel and
Mycograb (RTM) at a range of drug concentrations (see Table 12).



Ef fect of Mycograb (RTM and anti-cancer agents on
K562 Cells Imatinib The 1C50 was 16 pg/ mM. There was
W@ eove/0e3s84lence of synergy between | matini b andPCT/GB2005/002545
Mycograb (RTM at a range @8 drug concentrations (see
Tabl e 10). Doxorubicin The 1C50 was 1 pg/m . There
was sone evi dence of synergy between Doxorubicin and
Mycograb (RTM at sone drug concentrations but nostly
Paclitdi@l f f erence with Mycograb (RTM. Daunor ubi ci n The
was_0.75 lag/m. There s sone,evi dence .0

—TC50
The dGrelgy Hoi@beh THelh 0P ERh o ancwééap%rgy(heerwe%t"ac"taxe' and
Mycé{gﬁé\b GRTMY 41 £RAGE ONErdtdoRssHtEEe (FabirabldB). Docet axel
| C50 was 70 lag/mM. There was cl ear evidence of
synergy between Docetaxel and Mycograb (RTM at a
CisplaBRge of drug concentrations (see Table 12). WO
6/ 003384 PCT/ GB2005/ 002545 8 Pac i taxel
The \Wae W8S plg-pri H9/Mher BNGIRSVRY O4r CHLAENRTe SmergX/H@-{W” %53plat|n and
Myc gtyvg:@nw}?aclltaxel and Mcograb (RTM at a range of
rug concentrations (see Table 13). Cisplatin The
| C50 was 12.5 pg/m . There was no evidence of synergy
Hyd,gf& Jegn Cisplatin and Mcograb (RTM. Hydrox uy rea
0 was never reached with droxyure
The &ﬁp waggener repehied, with Wﬁ@xwﬁ%@é@/@ le @9?% %N%lrer ‘there was some
ev:déd(;@zeVCEYS eetié el OKYydHoRpuréd dadd cagéctat RRAMBtatl @w of dru
drug §q?t(;%”gentratl onz (§@e Tabl e 1%)@?KU-R(812 )i(a:el I ?
Conqemﬁ%tIOEﬁf@éFTéPeWéograb (RTM on KU-812 Cells Wth
cell line KU812 Mycograb on its own at 50pg/ m

denpnstrated a 40% reduction in cell viability.
KU-812 Cell line

Effect of Mycograb (RTM) on KU-812 Cells
With cell line KU-812 Mycograb on its own at 50ug/ml demonstrated a 40% reduction in cell

viability.

Effect of Mycograb (RTM) and anti-cancer agents on KU-812 Cells

Imatinib

The ICs; was 0.12 pg/ml. There was some evidence of synergy between Imatinib and
Mycograb (RTM) at low of drug concentrations (see Table 15).

Summary
Using a K562 cell line, there was evidence of synergy with Imatinib, Paclitaxel, and

Docetaxel. There was evidence of some synergy with Daunorubicin, Doxorubicin and
Hydroxyurea. Indifference was seen with Cisplatin.

Using a KU-812 cell line, there was evidence of some synergy with Imatinib.

Conclusions

The data presented here clearly demonstrates that Mycograb (RTM) antibody on it's own can
decrease the viability of both Ph1-positive and Ph1-negative CML cell lines. Furthermore,
there is a surprising synergism between anti-cancers agents, including Imatinib and the anti-
Hsp90 antibody, in Ph1-positive CML cell lines. The data also demonstrate that there is



Ef fect of Mycograb (RTM and anti-cancer agents on

KU-812 Cells Imatinib The 1C50 was 0.12 pg/m . There
woRm6Hase4 evi dence of synergy between | mati ni bPEdB2005/002545

Mycograb (RTM at |ow of dr#ig concentrations (see

Table 15). Summary Using a K562 cell line, there was

evi dence of synergy with Imatinib, Paclitaxel, and

Docet axel . There was evi dence of sone synergy with

syneRASHM Wetlbdi Paclilen DdYetdxal, mnom%ﬁpm;kb%icm leldroxyurea and the
I'ndi fference was seen with Clslatln Usi ng
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comwsﬁtdnelda)mpr@m@%ﬁ%a%ér Jéh%téjéﬁém B¢ RRSIHIE dof&ther @It @ ¥nti-Hsp90
nstrates Myco anti body on it

antibggh (VEesERe & TR ! 48, V?WGB? AL Phe BREiB “afépited by the

combiRAtidhesradrtiv@nedlagett lank INRSgrabUYRTIA dHRb&dy pétBﬁﬂ‘ Syl afods for either
surprising synergi sm betveen anti-cancers

lower fepimang §osagesi Whish aryld he hueely signdisar dyan ‘g‘édVOb'P'ﬁat'C toxicity of
man hjf tﬁ@sdrﬁlldéﬁc &fd | ald ﬂ\eg artitgr GRhEhiR SONRPTRFEERAL Snd longer
here is 2006/ 003384 PCT/ GB2005/ 002545 29
treatﬁ}?ﬁtsr%]ﬂ'ﬁﬁ%% feagepdbpiepy seducingdtweaied) sidecaffftss ubi ci n,
Doxor ubi ci n, Hydroxyurea, and the anti-Hsp90
anti bog%/ in Phi-positive | eukaem a cell |ines. These
resul t £ligicabimplicglionshef theeprgpentdayridian tindwde: dbnhei pdgption of a

syne?gﬂ&tlc é‘cﬂﬁmﬁétloﬁg&n&rﬁl Snebr é@en‘tér@td ntht:mlB OfRt BeN-HYpId ahtfddy in the

anti - ant i (Mycograb,” RTM for_the treatnent

treatinRL Ve Gha ) degoe B4 gD a5ycoise. THSmNOHEL pasRIobt lead to a
reduftn mQﬁ('S\’Pé?l'Ey @9 @ML Qf‘)qnw RBUE Bkid, Bﬁ%h@@&ﬁe@@dlérowded by the present

potentially allows for either |[|ower treatnent
mver&@@d@%@s Wat 8 lowsudage s Imatipde gould dsi ysedamiilegngistpinipg efficacy and

con&ﬁﬂ@hﬁﬂ%b&né %‘)éléiﬂyt Mnd)fm tH@‘?dé(lé?tﬁ/ s‘pQﬁné‘@Fféct%?ﬂ?@éntl hsp90 antibody
agent s, particular Inmatinib, nmore effective

Woulan%ll%ﬂgfephmffal é%ﬁ"i?éﬁt@ highqrhdosesnef @aﬁ@@e@ benetriggd and further

contrﬁlﬁﬁé’fﬂ iR Gfical SlRcophd.ects. Cinical inplications
of the present invention include: (i) the production

of a synergistic conbination of anti-cancer agents
EXPERIMEN¥®!G ni b, and anti-Hsp90 antibody in the

reat nent of CML shoul d becone the treatnent of

choice. This would possibly lead to a reduction in

A thlﬁpéétaéf' éxbeﬁrﬂént@ghesc{nbéa bR idetd thé ifveXtidgatioRdf thdEffect of an anti-

nergy provi the present _invention neans.t hat
Hsp ardipady E@@ég e qeﬂﬁ?n(fﬂ QARINP eandserecilisiferethe epltope dlsplayed by

a pePBddhalifg Bk Sdduehe€ BERNM NO: 1, used on its own or in combination with the
anti-cancer agents 5-FU and Folinic acid and/or Oxaliplatin on the human colon
adenocarcinoma cell line HT29.

The results show that the antibody gave evidence of synergy with 5-FU and Folinic acid and
with Oxaliplatin. There was also evidence of synergy with the four drug combination of
Mycograb/anti-Hsp90 antibody with 5-FU, Folinic acid and Oxaliplatin. Concentrations of
greater then 75ug/ml of 5-FU and 10.5ug/ml of Oxaliplatin were found to be particularly

useful.

Material and Methods

Cell line and culture information



concomtantly reducing toxicity; and (iii) the
toxicity sparing effect of the anti-hsp90 anti body
wowaukdomsBd ow t he clinical efficacy of higher dBEE&BRI05/002545
Imatinib to be explored anddfurther contribute to an
i mproved clinical outcone. EXPERIMENTS C A third set
of experinents (described below) detail the
i nvestigation of the effect of an anti- Hsp90 anti body
HumBA\GdigasiBe csief @aeﬁ&aﬁﬁﬁanh@g#ﬂ@e |PceiNide SR, fviag ob&iinddifom ECACC
epi t ope dlsgli%gg a peptide having t he sequence
(EC NPRHPRO 91 d on its own or in conbination with
the anti-cancer agents 5-FU and Folinic acid and/or

Oxaliplatin on_the hu nco denocarcmma ell, .
Celly WRES FRIBSINgHL25%0PEEI: <§ fte) fR% Ay ?'8839" &M@ys 5a medium
cont@iﬁl WF@@taﬁBé\ﬁﬁQSeW |2n’i_M iBilitarehel-0100U Perd6illiel, @Nfhg Streptomycin

platin. There was al so evi dence of syner gy
S'QWH?WHQ 5(96} 2drug conbi nation of Mycograb/anti-Hsp90
antibody with 5-FU, Folinic acid and Oxaliplatin.

Concentrations of greater then 75pg/m of 5-FU and

Other geb[iRgsrinclede dled 1l atin were found to be particularly

useful. Material and Methods Cell line and culture
i nformati on WO 2006/ 003384 PCT/ GB2005/ 002545 30 Human
Experimedts an col on adenocarci noma grade |1 cell |ine

HT29, was obtai ned from ECACC (ECACC nunber
91072201). Cells were split using 0.25%trypsin/ EDTA

Effeqtgfé/(ygygrgﬁ(ﬁRW) AP 7R8Ge S McCoy' s 5a nedi um

contai ni ng 10% Foetal Bovine Serum 2nM @ ut am ne,

1000 Penicillin Strepto n (Sigm). at,_37C
The 580 dps Wer epiitcand c@hﬁ”%% ‘%OHE"IGGdgg?'E’M?L"G a%@ﬁze i MrR's96- well flat-
bottd?ﬁé@ﬁ&su@fcd}&i@ﬂé@@ (It case biT#8 @'Wéﬂ ﬂfé‘l@s Cehl of JLX\ﬂ)? cells/ml or

lit and cells the counted. Cel wer e added t

4X1Q2C€"é4ml%ere\ﬁé1|dpd e gach WSt Phisetmt ?fs%%P'%tﬁl YIehrey %ﬁatf%%d'um In the
casel de thé" ©6£®§|¢p|9fe 1b@n 19?—4le deuﬂhﬂibe&xm’é d&lis/a \Aé?él@d’ded followed by a

or were added to ea
furthﬁr ugom oﬁpor@;ple@M@tseSmangwg%am tqgach well él' he plates were then

incubated overnight at 37°C, 5% C0,. The next day, the cells were observed under a phase
contrast microscopy to ensure they had adhered to the plates and the supernatant medium
removed by aspiration. Fresh complete RPMI medium containing two-fold increasing
concentrations of Mycograb (RTM) (1.5 - 200ug/ml) or medium alone was then added to the
wells. The plate was returned to the incubator for 48 hours following which the cell titre blue

assay was carried out or viable counts were completed.
Effect of anti-cancer agents 5FU and folinic acid and Oxaliplatin on HT29 cells

The cell lines were split and the cells counted. 100pl of 4X10* cells/ml or 4X10° cells/ml were
added to 96 well flat bottomed tissue culture plates a further 100ul of complete McCoy's 5a
medium was added to the plate. The plates were then incubated overnight at 37°C, 5% CO0,.
The next day, the cells were observed under phase contrast microscopy to ensure they had
adhered to the plates and the supernatant medium removed by aspiration. 100pl of fresh
complete RPMI medium containing increasing two fold concentrations of study drug (5-FU
4.5-2400ug/ml plus 1mg/ml Folinic acid or Oxaliplatin 1-500ug/ml) or medium alone (Media +
2.5% DMSO for 5-FU control) was then added to the wells. The plates were returned to the



case of the 96- well plate, 100pi of 4X104 cells/m or

4X105 cells/mM were added followed by a further 100pi
we@boosonpiet e McCoy' s 5a nedi um was added to eartm/aBR005/002545

The plates were then inculBated overnight at 37C, 5%

CX2. The next day, the cells were observed under a

phase contrast m croscopy to ensure they had adhered

to the plates and the supernatant nmedium renoved by
incuB&tB for#B ABursibIRMiIng RRch ebietitHlie BBSHYE W Bhdieh iond

two-fold increasing concentrations of Mycograb (RTM

(1.5 - 200pg/ M) or nedium al one was then added to the
Effe&‘?ed)fi Myc@ b RRPNE iNRSmbRabém Qkht shit dicbME4&IRs BFU 8hd 4Slinic acid or

| owi ng which the cell titre blue assay was

Oxa({,od@tm% 689 &S vi abl e counts were conpl eted. Effect of

antl -cancer agents 5FU and foI | n| c aC| d and

platin on HT29 cel 5
The ghinegavareisplt 476 1e S8l CEODSR. dPOWbeL B 1 Boeslghiior GX10° cellsimi were

addé&0g6 aell |ﬂ§( H&ttdﬁ?édetlssﬁé’@ﬁ%récbleﬂés Whhhefr' ﬁfOppé?ft éd?ﬁiﬁéite McCoy’s 5a

tissue culture | ates a further p
medjystaps @dded t0BaIAE vaEe RIRRSIVETS th%lqswaated ovwelqbt at 3&C, 5% CO,.

The Weki€ddy @rfé béll@%& %QSQV&H Uh@é}tpl"é%e Béfirast HhiiBeopy tB&nsure they had
next , the cells were observed under phase contrast

adheipe rt‘éé'&‘?) W"Q%a%iﬂlﬁ suRaiestaniapedigaheaneqyed Pt AgPifstian.et00u! of fresh

comél@fé Rbﬁ/llﬁ#&ﬁtﬁrﬂ%éknédd@%dﬂoutﬁb r&é@é/ @Fld Y cRSREAREIPLEF Mycograb (RTM)
resh | ete di um cont ai ni ng

versvﬁé{z@wwag (B # &2 00Es/Ew Musat TG Feinie igh TP RRJptaSn FHB00g/mi)
or m@d@n?é@ﬁ@%%nuﬁ' U? S%TWéO Fpl- IﬁU Q:oﬁﬁd)lﬁ v@és Qf%'u{ Qé %ihﬂed in Table

or nedium al one (M

16t%9'FQJaé@ﬁtYQH'We%%OQPh@WV&%IHed to the vvel I s The pI at es
were returned to the WO 2006/ 003384 PCT/ GB2005/ 002545
31 incubator_for 48 hours followi ng which cell titre

Effeq)) ol Mcogesps(Riddleincaambinafiog with enti-ecebrmfe SGtapnd Rtin acid and

OxalighatfrPSFPHTEG EQR W th anti-cancer agents 5FU and folinic
acid or Oxaliplatin on HT29 cells The cell lines were

spliit and the cells counted. 100pl of 4X104 cells/m
The B&Il HhEsQRers %bl‘lt%/nmthé’\@éll% co@ﬁk@@d 1b9p|%@ 4%?4)4 cefuk,%l oPQkﬁGﬂ?éﬂs/ml were

tissue culture | ates a further Opl
addagbioyp welh fat M@mﬂ% t{gg4e sHibse p!ase& ﬁéurmeaﬂ@Oumfé:ommteéVlcCoy s 5a

mediR{ waé Beded ﬁ)CtHQ%iaQ@' NE bRt Werdtihed facutiePhernighhst 37°C, 5% CO,.
next g the cells were observed under phase cContrast

The ﬁ%trQ?s)/c alle e gbeerverb Yndpi Phage) santeast mcrpﬁ@pputateegure they had
adhél‘é‘c‘Ij t(S e plaRey é‘ﬁ’d aH sﬁ@hé&ﬁhtﬁﬂ@@ﬁ\éﬁdr&%v@@ FByr é‘édlr‘éﬂon 1h00pl of fresh

of fresh co ete RPM nedi um was

Comdpf&tDBEMérﬁ@PdéJrew&q( dedhePlalpe agd a?oc*(qupboame@fsmcograb (RTM)
vers§d 'éﬁjdyddr’dg (Eﬁ Eulﬂdllﬁcf’a&ﬂ@Qﬂ?ﬁ% B H5afloref ™:1:69k) ¥ Gnedium alone

acid or latin 1
(Medium + 2. 5% DMS for 5-FU control) was set out as for the 5-FU checkerboard outlined

in Table 16 to give a total volume of 200yl per well.
Results
Effect of Mycograb (RTM) on HT29 cells

With cell line HT29 Mycograb (RTM) on its own at 125ug/ml demonstrated a 50% reduction in

cell viability.



or medi um al one (Medium + 2.5% DMSO for 5-FU control))
was set out as outlined in Table 16 to give a total
wo edoaoessed 200pl per well. Effect of Mycograb PETEB2005/002545
conbi nation with anti-canceé? agents 5FU and folinic
acid and Oxaliplatin on HT29 cells The cell lines
were split and the cells counted. 100pl of 4X104
cells/m or 4X105 cells/m were added to 96 well fl at
bottomsd tissue culture plates a further 100p| of
onpl ete McCoy's 5a nedium was added to the

Effeqtrm‘ gitipagseregents BEH qrfexahaladn alaner @ﬁC{;WC%araM@TIV%% combination
wn‘h -canc-g?%gé‘ﬁ%tSF[j!%f OxXall§lafrtbh FTEEEEIObser ved under
ase contrast mcroscopy to ensure they had adhered

to the plates and the supernatant nedi umrenoved by
5.FlAspiration. 100pl of fresh conplete RPM nedi um was
added to the plates and a checkerboard of Mcograb

(RTI\/D versus study drug ((5-FU Folinic
The qior(%( ?MoFBu.ﬁ‘édﬂ%@st 1§DJ8NBI' ahi. OTiedre %fal, dpea‘?f@/ld@ﬁcé@fjé%gy between 5-

dium + for 5-FU control)) was set
FU aﬂldthgf%k(ﬁT% ab apangenef ek meatrai@ns sardabler 1720t e 16
to give a total volunme of 200pl per well. Results
Ef fect of Mycograb (RTM on HT29 cells Wth cell |ine
Oxaligfatm: Mycograb (RTM on its own at 125pg/ ni
denonstrated a 50% reduction in cell viability. WO
2006/ 003384 PCT/ GB2005/ 002545 32 Effect of
The dftd fasaxaliplaiigewes SRgMdr hellei PRatSOMeleRENGh @ synergy between
' angaes 18gent s
ORI ARSI RE Surd botellopRinRie 1970
5- Fl uorouracil was 150pg/ M. There was cl ear evi dence
of synergy between 5- FU and Mycograb (RTM at a range
of drug concentrations see Tables 17-20. Oxaliplatin:
Effeqthel Mzsmralo (RTAIN perabinatiamn with Gig1oancermaaants waY awhexaliplatin on
HT2 %nce of synergy between Oxaliplatin and Mycograb
a range of drug concentrations, Table 18.
Ef fect of Mycograb (RTM in conbination with

The ¥, iof ERBERNORIRE 1S/ BMHY. ARINMOB @ Wak isBribviddhd of §{rebgy between
5-FU and Oxaliplatin and Mycograb (RTM) at a range of drug concentrations see Tables 22-

24.

Summary

The results show that the antibody gave evidence of synergy with 5-FU and Folinic acid or
Oxaliplatin and some evidence of synergy with the four drug combination of with 5-FU and
Folinic acid and Oxaliplatin with concentrations of greater then 75ug/ml 5-FU and greater than
10.5ug/ml Oxaliplatin. There was evidence of synergy with 5-FU and Oxaliplatin, Table 25

summarises the Cl values at EDsy, ED75 and EDgg.

Conclusions

The data presented here demonstrates that Mycograb (RTM) antibody on its own can
decrease the viability of a colon adenocarcinoma cell line. There was synergy between anti-
cancer agents, including 5-Fluorouracil and Oxaliplatin and the anti-HSP 90 antibody in a
colon adenocarcinoma cell line. The data also demonstrates synergy between 5-Fluorouracil



The 1C50 of LV/S5FU Ox was 25/ 75/10.5pg/ M. There was
sone evidence of synergy between 5-FU and Oxaliplatin
war@ehysegrab (RTM) at a range of drug concentPErL/GBa®S/002545
see Tabl es 22- 24. Sunmary33The results show that the
anti body gave evidence of synergy with 5-FU and
Folinic acid or Oxaliplatin and sone evi dence of
synergy with the four drug conbination of with 5-FU
and @xalipl &t with theamiticHSMdo Qﬂﬁ’ddd%'irﬁé icBlowiatiBnScaRGifstha aéll ies
of greater then 75pg/m 5-FU and greater than
10.5pg/mM Oxaliplatin. There was evidence of synergy
with 5-FU and Oxaliplatin, Table 25 sunmarises the C
val ues at ED50, ED75 and ED90. Concl usions The data
presented here denonstrates that Mycograb (RTM
anti body on its own can decrease the viability of a
col on adenocarci nona cell line. There was synergy
bet ween anti- cancer agents, including 5-Fl uorouraci
and Oxaliplatin and the anti-HSP 90 antibody in a
col on adenocarci noma cell line. The data al so
denonstrat es synergy between 5-Fl uorouracil WO
2006/ 003384 PCT/ GB2005/ 002545 33 and Oxaliplatin with
the anti-HSP 90 anti body in a col on adenocar ci nona
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WLL () 2 WO 2006/ 003384 PCT/ GB2005/ 002545 35 Table 2

Cisplatin Mycograb d 12.5 25 0.012 25 50 0.024
Tabl'EelZJ| e 3 Mycograb Docetaxel O 12.5 100 0.400 25 200

098 50 400 0.002
Cisplatin Mycograb Cl
12.5 25 0.012
25 50 0.024
Table 3
Mycograb Docetaxel Cl
12.5 100 0.400
25 200 0.098
50 400 0.002
Table 4
Mycograb Doxorubicin Ci
0.75 2.25 0.249
1.5 4.5 0.261
3 9 0.248
6 18 0.476
12.5 37.5 0.186
25 75 0.155
50 150 0.159




Tabl e 4 Mycograb Doxorubicin d 0.75 2.25 0.249 1.5
4.5 0.261 3 9 0.248 6 18 0.476 12.5 37.5 0.186 25

W@ 2008/0088 50 150 0. 159 WO 2006/ 003384 PCT/GB2005/002545
PCT/ GB2005/ 002545 36 Tabl €65 Mycograb Daunorubicin C
0.75 0.75 0.189 1.5 1.5 0.257 3 3 0.512 6 6 0.676
12.5 12.5 0.469 25 25 0.082 50 50 0.176 Table 6
Doxor ubicin Mycograb CI 0.55 0.75. 0.573 1.12 1.5

Tabf-BH41 2.25 3 0.824 4.5 6 0.254 9 12 0.507 18.5 25
0 538 37 50 1 033

Mycograb Daunorubicin Cl
0.75 0.75 0.189
1.5 1.5 0.257
3 3 0.512
6 6 0.676
12.5 12.5 0.469
25 25 0.082
50 50 0.176
Table 6
Doxorubicin Mycograb Cl
0.55 0.75. 0.573
1.12 15 0.541
2.25 3 0.824
4.5 6 0.254
9 12 0.507
18.5 25 0.538
37 50 1.033




WD 2006/ 003384 PCT/ GB2005/ 002545 37 Table 7 Mycograb
Daunorubicin C  0.75 0.75 1.153 1.5 1.5 1.300 3 3
wQa285/M03384 6 0. 763 12.5 12.5 0.367 25 25 1. 014pCcTaBb@®5802545
Mycograb Herceptin C 0.7370.75 0.007 1.5 1.5 0.008
330.005 66 0.034 12.5 12.5 0.025 25 25 0.170 WO
2006/ 003384 PCT/ GB2005/ 002545 38 Co Co Co Co Co Co Co

N'aa) 'dU_O0OU'OU'oa) a) -OUU V- (DO (Dc
C OU- CODLOCDCD 0O Lo LOOLOOT LO: LOLOMU N
Tabl;%)EIIFSOZNLnU)) rr Orrr ~(prrrr pppp
Mycograb Daunorubicin Cl
0.75 0.75 1.153
1.5 1.5 1.300
3 3 1.657
6 6 0.763
12.5 12.5 0.367
25 25 1.014
Table 8
Mycograb Herceptin Cl
0.75 0.756 0.007
1.5 1.5 0.008
3 3 0.005
6 6 0.034
12.5 12.5 0.025
25 25 0.170
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Tabte1ad OO0 (DCD O ai mQmV OwlL () 2 ca W

005/002545 39 Tab 10| patinib

Iméti@B/(igimiMy cogr ab { IMyaograb ({g/n0. 75 0.033 2 1.5
0. OGé 4 glyo. 114

1 0.75 0.033

2 1.5 0.069

4 3 0.114

8 6 0.218

16 12.5 0.366

32 25 0.558

64 50 0.799

Table 11

Daunorubicin (ug/ml) Mycograb (pg/ml) Cl

0.75 1.5 0.696

1.5 3 0.872

Table 12

Docetaxel (pg/ml) Mycograb (pug/ml) Cl

1.5 1.5 0.001

3 3 0.008

6 6 0.707

12.5 12.5 0.051

25 25 0.013

50 50 0.003

100 100 0.004




8 6 0.218 16 12.5 0.366 32 25 0.558 64 50 0.799
Tabl e 11 Daunorubicin (lag/m) Mcograb (lag/m) d
wW@2006/003384 0. 696 1.5 3 0.872 Table 12 Docet axe¢T/GB2005/002545

(lag/mM) Mycograb (lag/m) 4@ 1.

51.50.001 33

0.008 6 6 0.707 12.5 12.5 0.051 25 25 0.013 50 50
0.003 100 100 0.004 WO 2006/ 003384 PCT/ GB2005/ 002545

40 Tabl e 13 Paclit axel

(lag/m)

Mycograb (lag/m) C 1

Tab|bﬁ;0 064 2 3 0.145 46 0.011 8 12.5 0.05 16 25

04 32 50 0.06

64..100-0-077

Tahla 1
-eHM—e—

Paclitaxel (ug/ml) Mycograb (ug/ml) Cl

1 1.5 0.064
2 3 0.145
4 6 0.011
8 12.5 0.05
16 25 0.04
32 50 0.06
64 100 0.077

Table 14
Hydroxyurea (pg/ml) Mycograb (ug/ml) Cl
0.3 0.75 0.798
0.6 0.75 0.694
Table 15

Imatinib (ug/ml) Mycograb (pg/mil) Ci

1 0.375 0.131
2 1.5 0.093
4 3 0.016
8 6 0.001
16 12.5 0.002
32 25 0.327




Hydr oxyurea (lag/m) Mycograb (lag/m) C
0.798 0.6 0.75 0.694 Table 15 Imatinib (lag/m)
woh@emosR4 (l ag/ M) CI 1 0.375 0.131 2 1.5 0. OBGI/GB235/002545
0.016 8 6 0.001 16 12.5 61002 32 25 0.327 WO
2006/ 003384 PCT/ GB2005/ 002545 41 Table 16
Checker board of Mycograb (RTM (M in lag/m) versus

5- Fl uor our aci |

0.3

0.75

(5FUinlag/m) 123456789 10 11

12 A Media 5FU 4.5 5FU 9 5FU 18.5 5FU 37 5FU 75 5FU
150 5FU 300 5FU 600 5FU SFabidHE@i a 2. 5% 1200 2400
Checkénpoarnd of MyBoheabl (RTM} (MG ail) 4.ebs s-SIFLdrbidraldl. (5F O fiug/mi)

37 5FU 75 5FU 150 5FU 300 5FU 600 5FU 5FU Media DMSO
MG3 M3 M3 MG3 M3 MG3 Ms3 Mz 3 1200 2400
NIy NP [MG3 M543 MG53 felg STC . 5% FTY 495 BRI 97 14 12
5FU 18.5 JFU 37| 5FU [/5 5FU 150|5FU 300 5RU 600 5FU BFU
Media DVMBO MGI6 Mcp MG 6 MG 6 Mc 6 MG § Msc 6] MG 6
A MgOO OO0 |[omloy, | AUss MBH MB'B IVEBU 60 ¢ &fubg |[5FU20 5% G FU 5FU Media
%5 BFU 9 |5FU v| 5FU B7 5FU 75 5FU 150 5FU 300 580 eptf™ | omnme
SEULSE M Dn0 M LS MOl IZ L B A L0 0L
B |32,5 2.8 IMG 2 1p¥F851D 4 Al NG Media
) 3 3 12 4
i€, 5| NG 14.5 MG 12. 5/ cel I 5 E 2] 5% 5FU 4. 5 '5FU |QiebFU nes | on™
¢ |18. 5| 5P IFFBFU sPBesHREDsL505F6FU| 3000 5 FU06 QGrUsE U sBFU | 57U Media
i a MG 6 MG 6 MG 6 MG 6 MG 6 MG 6 MG 6 MG 6 1200 2400 only, no
MG 6 MG 6 cells
D 2.5% 5FU 4.5 5FUQ SFUv 5FU 37 5FU 75 5FU 150 5FU 300 | 5FU 600 5FU 5FU Media
DMSO MG 12.5 MG 12.5 MG 125 MG125 | MG125 | MG125 MG 125 MG 12.5 1200 2400 only, no
MG 12.5 MG 125 | MG125 | cells
E 2.5% 5FU 4.5 5FU9 5FU185 | 5FU37 S5FU 75 5FU150 | 5FU300 | 5FUG00 | 5FU 5FU Media
DMSO MG 25 MG 25 MG 26 MG 25 MG 25 MG 25 MG 25 MG 25 1200 2400 only, no
MG 25 MG 25 MG 26 cells
F 2.5% 5FU4.5 5FU9 5FU185 | 5FU37 5FUT75 5FU 150 | 5FU300 | SFU600 | SFU SFU Media
DMSO MG 50 MG 60 MG 50 MG 50 MG 50 MG 50 MG 50 MG 50 1200 2400 only, no
MG 50 MG 50 MG 50 cells
G 2.5% 5FU 4.5 5FU9 5FU 185 | 5FU37 5FU75 S5FU150 | 5FU300 | 5FU600 | 5FU 5FU Media
DMSO MG 100 MG 100 MG 100 MG 100 MG 100 MG 100 MG 100 MG 100 1200 2400 only, no
MG 100 MG 100 MG 100 cells
H 2.5% 5FU 4.5 5FU9 5FU185 | 5FU37 5FU 75 5FU150 | 5FU300 | 5FU600 | 5FU SFU Media
DMSO MG 200 MG 200 MG 200 MG 200 MG 200 MG 200 MG 200 MG 200 1200 2400 only, no
MG 200 MG200 | MG20D | celis
Table 17
5-Fluorouracil and Mycograb at a ratio of 0.37:1
5-FU Mycograb Cl
(ug/mi) (ug/ml)
4.5 12.5 0.001
9 25 0.004
18.5 50 0.008
37 100 0.049
Table 18
5-Fluorouracil and Mycograb at a ratio of 0.75:1
5-FU Mycograb Cl
(ug/ml) (ug/ml)
4.5 6 0.184
9 12.5 0.295




DMSO MG 25 MG 25 MG 25 MG 25 MG 25 MG 25 MG 25 MG 25

1200 2400 only, n

o

MG 25 MG 25 MG 25 cells F 2.5% 5FU

wd 206663389 SFU 18.5 5FU 37 5FU 75 5FU 150 5FU BODGBRUIS5/002545

600 5FU 5FU Medi a
MG 50 MG 50 MG 50

DVMSO MG450 MG 50 MG
1200 2400 only, no

50 MG 50 M5 50

MG 50 MG 50 MG

50 cells G 2.5%5FU 4.5 5FU 9 5FU 18.5 5FU 37 5FU 75

5FU 150 5FU 300 5

FU 600 5FU 5FU Medi a

DMSO MG 100 MG

100 MG 100 MG 100 MG 100 MG 100 MG 100 MG 100 1200

2400 only, no

MG 100 MGT4bI@ 195 100 cells H 2.5% 5FU

4.5 5FU 9 55&BidBobrasHldnd Mydddrals aba katidbof £:1) 300 5FU
DVSO MG 200 MG 200 MG 200 MG 200 MG

600 5FU 5FU Medi a

200 BpR00 MG 200 MG 200 My2GQrab400 only, no MG 200 MG
200 (90 cel | s [Tabl e 17 (qg/fdipor our aci|l and l\/ycograb
at a ratio of 0 37-1 5-FU I\Alnngrab d (ugllllll (..n }

4.5 1%/5 0.001 9

25 0.004 *18.5 50 0

0. 04975 Tabl e 18 5

-Fl uorouradi | and Mycd

grab at a0288io

of 0.485. 1 5-FU Mj

cograb O 12(ug/ ) (ud

Ini) 4.5 6198

018 IOU :Jl.g 2 Lél Yo VWO 4U|Ub25)U5584 PCI7T1GBZ20057 UUggﬁ@

;; '1"%00 +9—5—Fdereuract—ghd Mreograb—at—a—rat 0‘250"

1200 100 0.478

2400 100 0.212
Table 20

5-Fluorouracil and Mycograb at a ratio of 50:1
5-FU Mycograb Cl

(ug/ml) (ug/ml)

75 1.5 0.004

150 3 0.342

300 6 0.482
Table 21

Oxaliplatin and Mycograb at a ratio of 1.25:1
Oxaliplatin Mycograb Cl

(ug/ml) (ug/ml)

7.5 6 0.378

15.5 12.5 0.182

31 25 0.153

62.5 50 0.046

125 100 0.616

250 200 0.185




5-FU Mycograb d  (ug/m) (ug/m) 37 3 0.557 75 6

0.228 150 12.5 0.198 300 25 0.540 600 50 0.250
wQa2@6/04384 0. 478 2400 100 0.212 Table 20 PCT/GB2005/002545

5- Fl uorouracil and Mycograk3at a ratio of 50:1 5-FU

Mycograb d (ug/m) (ug/m) 75 1.5 0.004 150 3 0. 342

300 6 0.482 Table 21 Oxaliplatin and Mycograb at a

ratio of 1.25:1 Oxaliplatin Mycograb d (ug/nl)

(ug/mM) 7.5 6 0.378 15.5 12.5 0.182 31 25 0.153

62.5 50 0.046 125 100 O. 6f4ble230 200 0. 185 WO

2006/ 00RBRrbrEGraCcIHEORAN 62 2Hd My¢dgrembatea dio of 3:1:0.42

5-FU Mycograb Oxaliplatin Cl
(ug/ml) (ug/mi) (ug/ml) ‘
9 3 1.3 0.053
18.5 6 2.6 0.109
37 12.5 5.25 0.239
75 25 10.5 3.120
Table 23
5-Fluorouracil, Oxaliplatin and Mycograb at a ratio of 3:2:0.42
5-FU Mycograb Oxaliplatin Cl
(ug/ml) (ug/ml) (ug/mi)
9 6 1.3 0.074
18.5 12.5 2.6 0.152
37 25 5.25 0.405
75 50 10.5 1.519
. Table 24
5-Fluorouracil, Oxaliplatin and Mycograb at a ratio of 3:0.5:0.42
5-FU Mycograb Oxaliplatin Cl
(ug/ml) (ug/ml) (ug/ml)
9 1.5 1.3 0.043
18.5 3 2.6 0.089
37 6 5.25 0.184
75 12.5 10.5 2.202




5-Fl uorouracil, Oxaliplatin and Mycograb at a ratio of
3:1:0.42 5-FU Mycograb Oxaliplatin C (ug/m) (ug/m)

W@ e@bov3zsd 3 1.3 0.053 18.5 6 2.6 0.109 37 1PCBHGB205/002545
0.239 75 25 10.5 3.120 Takle 23 5-Fl uorouracil,

Oxal iplatin and Mycograb at a ratio of 3:2:0.42 5-FU
(ug/m) (ug/mM) (ug/m) 9 6
152 37 25 5.25 0.405 75

Mycograb Oxaliplatin C

1.3 0.074 18.5 12.5 2.6 0.
50 10.5 1.519 Table 24 5-Fl uorouracil,

Oxal i platin

and Mycograb at a ratio of 3:0.5:0.42 5-FU Mycograb

Oxaliplatin C (ug/rﬂ) (rgg(r)g

(ug/mM) 9 1.5 1.3

0.043 18.5 3 2.6 089 .25 0.184 75 12.5 10.
2 ')n') \I\{) ')006/ 0033 o YaYaY il i aYaYs] UI e 25
Dr ug CoI¥ i nation |nde§°’0§l'”l?§8“3?ae"(7§'¥'eﬁ)a?Enao ED75
EDQN
A ED50 ED75 ED90 Dm r
5-FU N/A N/A N/A 297.1493 | 0.95571
Mycograb N/A N/A N/A 96.46543 | 0.87307
Oxaliplatin N/A N/A N/A 27.77133 | 0.94124
5-FU/Mycograb/ Oxaliplatin 0.77008 0.11419 0.02256 | 64.92005 | 0.87996
(3:1:042)
5-FU/Mycograb/ Oxaliplatin 0.85085 0.16415 0.03924 | 55.54798 | 0.97163
(1.5:1:0.21)
5-FU/Mycograb/ Oxaliplatin 0.62267 0.09916 0.02224 | 61.08042 | 0.9142
(6:1 :0.85)




5-FU NA NA NA 297.1493 0.95571 Mcograb NVA N A
N A 96.46543 0.87307 Oxaliplatin VA NA NA 27.77133
wa@2040@3886- FU/ Mycograb/ Oxal i platin 0.77008 0.RAHEB2005/002545
0. 02256 64.92005 0.87996 @3 : 1 :0.42) 5-FU Mycograb/
Oxal i platin 0.85085 0.16415 0. 03924 55.54798 0.97163
(1.5: 1 : 0.21) 5-FU Mycograb/ Oxaliplatin 0.62267
0. 09916 0.02224 61.08042 0.9142 (6 : 1 :0.85) WO
2006/ 003384 PCT/ GB2005/ 002g4AIM85 CLAIMS 1. The use
of: (i) an antibody or an antigen binding fragnent
thereof specific for at |east one epitope of Hsp9O0;
1, and (iiJhedlisd sfast one anti-cancer agent selected from

the group consi sti ng of . Doxor ubi ci n, Daunorubicin
Epi r ubi ®i n, #ARiedY o aprrlieek Binding fergmsng Hheseoirsperific for at least

met hod of naéﬂgé}ﬁtbyégfggp@ BRgli canment for the
treatment of canc 2. A conbi ned preparation

conpri sithg: i ?a%irp"&n?ntb%}mbﬁgﬁ'ﬁ SARGIRFE oY K@i gigup consisting of.

fragnent then@@hruieRC bashoficimt ER@bicin, ORRr@Blik,OMfocetaxel, and
Hsp90; and (ii) at | east one anti-cancer agen

sel ected fr orisPlEn, )group consi sting of: Doxorubicin,
in a RRARRY siPhdiufactirBiof Hhdidimdreror et trehtmBRCStcan&dr. and

G splatin, for simultaneous, separate or sequential
use in the treatnent of cancer. 3. The use or conbi ned

2. prepara&b@fnb%egréyawoh%omphaﬁ@ of claims 1 or 2,
wherein said anti body or anti gen bi ndi ng fragnent

t her eof(i)i s sﬁ‘jbéntfqoéyfoéla”tarﬁ‘ég% neipe fm%ﬁnéme‘ﬁyﬁpﬁﬁ@c for at least
peptide havidgg ddiepsefHgsgeeamd SEQ | D NG 1.

(i) at least one anti-cancer agent selected from the group consisting of:
Doxorubicin, Daunorubicin, Epirubicin, Herceptin, Docetaxel, and
Cisplatin, ’

for simultaneous, separate or sequential use in the treatment of cancer.

3. The use or combined preparation according to either of claims 1 or 2, wherein
said antibody or antigen binding fragment thereof is specific for the epitope displayed by the
peptide having the sequence of SEQ ID NO: 1.

4, The use or combined preparation according to any of claims 1-3, wherein said
antibody comprises the sequence of SEQ ID NO: 2.

5. The use or combined preparation according to any of claims 1-4, wherein said
cancer is selected from the group consisting of: fibrosarcoma, breast, prostate, melanoma,
leukemia, lymphomas, colon, testicular germ cell, pancreatic, ovarian, endometrial, thyroid,

and lung.

6. A method of treatment of cancer comprising administering a therapeutically
effective quantity of:
(i) an antibody or an antigen binding fragment thereof specific for at least
one epitope of Hsp90; and



4. The use or conbi ned preparation according to any of
clains 1-3, wherein said antibody conprises the

waegaomses of SEQ ID NO 2. 5. The use or conbi PETIGB2005/002545
preparati on according to ary of clains 1-4, wherein
said cancer is selected fromthe group consisting of:
fibrosarcoma, breast, prostate, nelanoma, |eukem a,
| ynphomas, colon, testicular germcell, pancreatic,
ovar i anji) endgireasti ale, arithyaneed ageritrnedldotstp frof. thd gretpadnsisting of:
of treatnment_ of cbzncer conpri.sin ad [
t her apeut i cadf PRy ‘f"?’eccl)"iW’Q Ug?l'fé’hti Ryu
Speci it Tor aileast  one epitope of HspoQ and VO
s i i s one epitope o ;an

to a PR RN LRSS BT GB2005/ 002545 46 (ii) At | east one
anti-cancer agent selected fromthe group consisting
of : Do_é]or ubi ¢i n, Daunorubi cin, Epirubicin, Herceptin,

7. Docetax€l®Usgf¥ GCisplatin, to a patient in need of
sanme. (f. The &asbody or Gh)andgerabihting ddagaientthe?edfi pebific for at least
bi ndi ng fragnent .thereqof specific for at |east one
epi t ope of W‘top%oﬁg?@hod of manufacture of a

in a AREHodesTeMdnufRturé bea hieaidarnt fopthel triskaemti ol leuk8emiene use
of: (i) an antibody or an antigen binding fragnent
thereof specific for at |east one epitope of Hsp9O
and (ii) at |east one anti-cancer agent selected from

3 Eggetggag{)ed:on 'Ingtrl B_g _of: D:)mati BI b_, Pacl i:it axel ,

: X€l®, ubi ci n, xor ubi ci n, an
Hygr OXY(Hr tea%ari é?tﬁ)oﬂ?bh@? aafi%mqungta@meaf trméeof Aspeciﬁc for at least
medi canen or the tr n eukaem a. :
conbi ned pr éﬁ'ﬁreﬂtf’%"@%?g’ﬁf ncﬁg: (i) an antibody or an
ant i genipi nchtngadtrex@@iti-cdnder egéntsfewidd fromotheagroligadhsisting of:

Imatinib, Paclitaxel, Docetaxel, Daunorubicin, Doxorubicin, and

gllﬁlﬂl ?f‘l?zrrclgﬁgn,a Docetaxel, and

Hydroxyurea,
in a method of manufacture of a medicament for the treatment of leukaemia.

9. A combined preparation comprising:
() an antibody or an antigen binding fragment thereof specific for at least
one epitope of Hsp90; and
(i) at least one anti-cancer agent selected from the group consisting of:
Imatinib, Paclitaxel, Docetaxel, Daunorubicin, Doxorubicin, and
Hydroxyurea,
for simultaneous, separate or sequential use in the treatment of leukaemia.

10. The use or combined preparation according to any of claims 7-9, wherein said
antibody or antigen binding fragment thereof is specific for the epitope displayed by the
peptide having the sequence of SEQ ID NO: 1.

11. The use or combined preparation according to any of claims 7-10, wherein said
antibody comprises the sequence of SEQ ID NO: 2.



one epitope of Hsp90; and (ii) at |east one

anti-cancer agent selected fromthe group consisting
w@b006/003384 i ni b, Paclitaxel, Docetaxel, Daunor ubCT/iGB2005/002545

Doxor ubi cin, and Hydroxyurea, for sinultaneous,

separate or sequential use in the treatnent of

| eukaem a. 10. The use or conbi ned preparation

according to any of clainms 7-9, wherein said antibody

12.0r anti graiube 6|d¢d’m§bliﬁécﬁgﬂépé\rbtlbﬂﬂéécﬁ@(ﬁlng o SIEEH élalmsfnﬂ wherein said

th h tide h
Ieulgxgg\é?ﬁl:téglggtegé%pm %Xedrc? tccirisls F%Egofhggutg?r\égg}%wpﬁtgd leukaemia, acute
lymmmxatememi@c@mrdmagnyxem@réméémlaI @d&hrdnié %ﬁ th I@ukaemla
said antibody conprises the sequence of SEQ ID

WD 2006/ 003384 PCT/ GB2005/ 002545 47 12. The use or

13. COTT’OI nevh@ugmr @immrﬁboaﬁl@pérdt@gaéd@)rcﬂﬁ? tPhnyChfadidimns 742 .wherein said
sai d ma |S selected fromthe group

at "??éh%rﬂes"l”?thﬁ‘“ﬁf’r a%ﬁ%ls MPobl astic | eukaenia, acute

| ynphobl astic | eukaeni a, chronic nyel oid | eukaem a,

and chrgnic | c | eukaem a. 13. The use or

4. conbi ne-g %P%epé%oqy# @B?réf'%a?c@rdd?@/t%?”ycq’faﬁlfi@sfl 13 wherein said
leuk%mms Rhfodicdmydibid @ kabmi 6t R0td lyhpREiIE leukE8Mla. | S

lmatinib. 14. The use or conbi ned preparation

according to any of claims 7-13, wherein said
15, |eUkaenTlﬁ’e|lj%eCBF Qf&in@'bnﬁ@tﬁ' &rét%kéﬁ&r&ngrtcﬁ%lﬁl 14, wherein said

hoi d | eukaeni a. use_or conbi ne
'eukﬁ¥5gﬂafsa? THRCLSIZEG o ﬁ@"st Wh@f‘aﬁrﬁw Rhiladglplip g5hiongggame positive, or cells

whidheaHs Fenadelptia 6MoMRE6MAE Inggativay cel l's which are
Phi | adel phi a chronpbsone positive, or cells which are

Phi | adel phi a chronbsone negative. 16. The use or

16. combi NEThed 6P BF &J‘ohﬁbﬁhe@cﬁr@béﬁaﬂ&w ta@c&Hﬁﬁbr@olélamV\hﬂr QhBrein said anti-
said anti -?tgﬂgcer ent is Ilmatinib, and said

cangef agspids m Glepkasmiays charactergeddqy gglls which are Philadelphia

chrofiusba@gldghivé chronosome positive. 17. The use or
conbi ned preparation according to claim14, wherein

said anti- cancer agent is Imatinib, and said

17. 1 eukaenrra:, use ehabadired @@Qa@ﬂoﬁ%b&&d#@'t@%léﬁﬁﬁm wherein said anti-
i | adel hla chronpsone negatlve 8. The use

Ca”%eéﬁSPWéa "Bt 2RdisaH Iguiasm @cn%a%wyeefby&eﬂﬁwlgmm Philadelphia
chromMiRbfeegalive.

18. The use or combined preparation according to any of claims 7-17, wherein said

leukaemia is characterized by cells which are Imatinib resistant.

19. A method of treatment of leukaemia comprising administering a therapeutically
effective quantity of:
) an antibody or an antigen binding fragment thereof specific for at least
one epitope of Hsp90; and
(i) at least one anti-cancer agent selected from the group consisting of:
Imatinib, Paclitaxel, Docetaxel, Daunorubicin, Doxorubicin, and
Hydroxyurea,

to a patient in need of same.



| eukaem a is characterized by cells which are Imatinib
resistant. 19. A nethod of treatnent of |eukaem a
W@ eopndIB8HNg admi nistering a therapeutically ePEEGB2MS/002545

quantity of: (i) an antibod§ or an antigen bi nding
fragnent thereof specific for at |east one epitope of
Hsp90; and (ii) at |east one anti-cancer agent
selected fromthe group consisting of: |Imatinib,

20. Pacl i t ared mefbodedcaneling tDalaor 16 ivdiensin Baikioeukaeniia is algnic myeloid

ukSs B 58 bt CalBot D058 SeT 8 95 e et ho

according to claim19, wherein said | eukaem a is
chr oni el oi.d |eukaem a, and said at |east one
anti - cal¥eefent is Imatinib. 21. The use of: (i) an
ant i body) or a@mawtivodgen ahi amtigery bindgrfeagmerth éheredf specific for at least
specific for_at least. one epitope of Hsp90; and (ii)
at | east oneO%?H'tPB%ﬂE%‘?ébg’gsﬁ? sel ected fromthe group
consi st(ipng odtleasbohé anii-cancee byent srletied|fimin the group consisting of:
i ri notecan ﬂ ralti@rexm{ .in. a met hocgﬁagtf't rragufacture
of a nmedi canshtorPyactpXalinialin, gingiecgy and prlliexed,,
in a i S hgTuesaira ol amezlivapans fanthe ffegtmant afrdantaxdy or an
antigen binding fragnent thereof specific for at |east
one epitope of Hsp90; and (ii) at |east one
22. anti - caneembmge piepaedtivatoathptisiogy t he group consi sting
of:, 5-fluorouracil, oxali.plati iLinot n d ..
al titrBxed. o Py ehrruBet g Tl Wafithecte for ot teast
use in the témaéphepe obHsp3nard. 23. The use or
conbi ned, preparati on_accordi ng to gi r of claing 21 . )
or 22, &l'?/\her%ﬂﬁasttﬁgpﬁ a%—{:m}c@a?g%qt Sﬁ%f;feg W"ﬂ)h‘?oqrﬂﬂo Borfssting of.
fragment t hes-gadroumsch xaiiglatn, frinbteiche ang rdlttpexedj spl ayed
by the peptide, having the sequence of ID NO 1.
for shultarioalis Sepaete GrastHed A PEE I ER FerBEEaARG (o any

of clains 21-23, wherein

21.

23. The use or combined preparation according to either of claims 21 or 22,
wherein said antibody or antigen binding fragment thereof is specific for the epitope displayed
by the peptide having the sequence of SEQ ID NO: 1.

24. The use or combined preparation according to any of claims 21-23, wherein
said antibody comprises the sequence of SEQ ID NO: 2.

25. The use or combined preparation according to any of claims 21-24 wherein said
cancer is selected from the group consisting of: fibrosarcoma, adenocarcinoma, breast,
prostate, melanoma, leukaemia, lymphomas, colon, colorectal, testicular germ cell,

pancreatic, ovarian, endometrial, thyroid, and lung.

26. The use or combined preparation according to claim 25 wherein said cancer is

colorectal cancer or adenocarcinoma.

27. A method of treatment of cancer comprising administering a therapeutically

effective quantity of:



said anti body conprises the sequence of SEQ ID NO 2.
25. The use or conbi ned preparation according to any
w@boosloadsss 21-24 wherein said cancer is sel ecPerGBe@F1002545

the group consisting of: fi4brosarcoma, adenocarci nong,
breast, prostate, nelanoma, |eukaem a, |ynphonas,
colon, colorectal, testicular germcell, pancreatic,
ovari an, endometrial, thyroid, and lung. 26. The use
or cont{i)ned gor @pikrdy boan aotgardbinding draghwinhrireBeaftspeeifie for at least
sai d cancer cer or adenocarci nona.
27. A net hoodn‘ngepft?%e%ﬁ%rﬁ%b r‘?‘dgancer conpri si ng
admi ni gtiler i red lemst brer andiecanicenddent selédted fromethg gaaitp ¢opsisting of:
of : WD 2006/ 5, 5 n
ant | body or SO PgeR SRR ranand iskeds

to a pptEnit fnl reeldaf samnel east one epltope of Hsp90; and (ii)
at | east one anti-cancer agent selected fromthe group
consisting of: 5-fluorouracil, oxaliplatin,

28. irinot etlaenuaes;a&onﬂiirteidtmepwdtiortm raethad iaecdrding toe@ey obtlaims 21 to 27

wherg&n%np &pﬁ é:ap%er gggnt' is %qrg o ?adc‘ﬂ %rn? K?L"ﬂ'g%? C8P18ﬁ§éesn%@ﬂcg gcid (leucovorin).

anti-cancer agent is 5-fluorouracil and further

conpri Sf0|lnl oy o .
20, Conb ned e By aPabr e Araretiod melisr ackirn Yifh 25 wherein the
anti-séreee agerttcempeisds 5-taoroemciy dainic anidfeucersrin) and oxahplatm
5-fluorouracil, folinic acid (leucovorin) and

oxal i pl ati n. 30. The net hod according to any of clains
30. 6, 19, The, méihpd 2&condingStovdrsr &fi claisai @) 1% A0pag| £8 @n 28r wherein said

com G R PP RO BB R cor ol ng 1o any

of clainms 1-30, vvherel n said anti body or antigen

bi ndi ng- f r agne b t I
1. 35" e A0TSRl SRt e SEERURELE 4 gims 10,
whetein saiy aotibodly ar Emtlgbnaﬂndmg/\ﬂmm isslabellednithban dgtectable label
antigen binding fragnment is conjugated wth an
ef fector nolecule. 33. The invention as substantially
32. her ei nbéfeouse, destinddepreparation ef enethak accortiing to any of claims 1-31,

wheree)l(narg)d gntlbody or antigen binding fragment is conjugated with an effector molecule.

33. The invention as substantially hereinbefore described with reference to the

examples.



