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1 1"Therapy" 2 3 Field of the Invention 4 5 This
application relates to nethods of treatnent of 6
neopl asti ¢ di'sease and conpositions for use in such 7

based therapies for the treatment of cancer as well
as conbi nation therapies to counteract tunour cell -10
def ence nechani snms to chenvt herapeutic treatments. 11
12 Background to the Invention 13 14 Proteases are a
| arge group of protei ns™tiatarhB conpri se
apprOX|nater 2% of all gene products 16 (Raw i ngs
and Barrett, 1999). Proteases catalyse the 17

hy‘.!:l:téﬂ.d/S:i:ESthfe papendéohonds and are vital for the 18
proper functioning of all cells and organisns. 19
Proteol ytic processing events are inportant in a 20
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processes, having rofes Tn apoptosi's, antigen
pr@gﬁﬂnQﬁlm@ﬁha@@agalaolohemdmheﬁqnﬁuﬁimxtrﬁa@mHUZHDne
processing and extracellular 31 matri x renodel |ing

(Chapman et al, 1997). 32
Background to the Invention

Proteases are a large group of‘proteins that
comprise approximately 2% of all gene products
(Rawlings and Barrett, 199%). Proteases catalyse the
hydrolysis of peptide bonds and are vital for the
proper functioning of all cells and organisms.
Proteolytic processing events are important in a
wide range.of cellular processes including bone
formation, wound healing, angiogenesis and

apoptosis.

The lysosomal cysteine proteases were initially
thought to be enzymes that were responsible for non-
selective degradation of proteins in the lysosomes.
They are now known to be accountable for a number of
important cellular processes, having roles in
apoptosis, antigen presentation, coagulation,
digestion, pro-hormone processing and extracellular

matrix remodelling {Chapman et al, 1997).



2 1 Cathepsin S (Cat S) is a nenber of the papain 2
superfamly of |ysosomal cysteine proteases. To 3
date, eleven human cathepsins have been identified, 4

wdYdo7iesspecific in vivo roles of each are §I’:*1‘)d32609/0§1312
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be detelganed (Katunuma et al, 2003). Cathepsins B,

L, H F, 0, Xand C are expressed in nost cells, 7
suggesting a possible role2in regulating protein '8
turnover, whereas Cathepsins S, K, Wand V are 9

r esfthepleed EBO{ cpatt$)cuisara cedriberand thaspgsaidO
|nd|cat|ng thag ihey have nore specific roles 11
( YRS ARL 1Y 28H 1Y R’é’s%&? PEPFRPEES i ca 12
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i dentified from bovi ne | ynph 15 nodes and spl een and
t FaLth rgn SPBERT &F offe V¥ Mot S86 OfuRBAN NBETR ophiabe TDNA

| ior e el@heft (Rdtunkdl Gt 1A, %@%)19§§th81§571ns B,
7258-7262). The gene encodi ng 18 is located on

h@maﬁ cKr oﬁos%nenqqizlarerr@m@eseésénlp%‘au gells,
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translate |nto an unprocessed precursor 21 protein
witthmavepl ediutaeasdiagitersfing7 S5 KbaW Thd Qere
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Iuﬁea of0dhe }4mkunkﬁﬁﬂ)c 27 reticulum The propeptide
sequence binds to the 28 active site of the protease,
rendering it inactive 29 until it has been

t cags powke dot Dy il 1a€1idietr t3¢ 1 ead 6% ontboeDig alvmRnt s,
after which the ept|d 31 seguence i s_renoved and
tﬂ@dﬁﬁoﬁﬁgs%p:t%e‘gﬂ"? rm cloned from a

human macrophage cbDNA library (Shi et al, J Biol
Chem. 1992; 267: 7258-7262). The gene encoding Cat S
is located on human chromosome 1g21. The 996 base
pair transcript encoded by the Cat S gene is
initially tramslated into an unprocessed precursocr
protein with a molecular weight of 37.5 kDa. The
unprocessed protein ig composed of 331 amino acids;
a 15 aminoc acid signal peptide, a 99 amino acid pro-
peptide segquence and a 217 amino acid peptide. Cat g
ig initially expressed with a signal peptide that is
removed after it enters the lumen of the endoplasmic
reticulum. The propeptide seguence binds to the
active site of the protease, rendering it inactive
until it has been transported to the acidic
endosomal compartments, aifter which the propeptide

seguence is removed and the protease i1s activated



(Baker et al, 2003 Protein Expr Purif. 28, 293-101).
3 4 Cat S has been identified as a key enzyne in
maj or 5 histoconpatibility conplex class Il (MHC11)
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invariant chain, prior to antigen |oading. Studies 8
have shown that mce deficient in Cat S have an 9
inmpaired ability to. presem exogenous proteins by 10
APCs (Nakagawa et al, Imunity. 1999; 10: 207-217).
118 pacidl, coip3obr&adis ot MRugirfacessi ng of the
1ﬁ%$nv riant chain li, allows for Cat S specific 13

t “a]p@t}t'i c targets in the treatnment of conditions 14

such as asthnma and aut oi mmune di sorders (Chapnan et
15al, 1997). 16-17 Pat hol ogi cal association of Cat S
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deregul ated 21 expression and activity of the
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such as asthma and avtoimmune disorders (Chapman et

al, 1997).

Pathological association of Cat 8

Alterations in protease control frequently underlie
many human pathological processes. The deregulated
expregssion and activity of the lysosomal cysteine
protease Cathepsin § has been linked to a range of
conditions includiﬁg neurodegenerative disorders,

autoimmune diseases and certain malignancies.

Cat S upregulation has been linked to several
neurodegenerative digorders. It is believed to have
a role in the production of the B peptide (AB) from
the amyloid precursor protein (APP) {(Munger et al,
Biochem. J. 1995; 311l: 299%-305) and its expression
has been shown to be upregulated in both Alzheimer’s

Digease and Down’g Syndrome {(Lemere et al, 1995).



1 Cat S may also have a role in nultiple Sclerosis 2
through the ability of Cat S to degrade nyelin basic
3 protein, a potential autoantigen inplicated in the
wé 2iahhegenesi s of M5 (Beck et a/, 2001, Eur pcl 007901312
| Mrunol . 2001; 31: 3726-3736) and in Creutzfel é;t
Jakob di sease (CID) patients, Cat S expression has 7
been shown to increase rmoré than four fold (Baker et
8al, 2002). 9 10 Cathepsin S has been reported to be
over e xpress ed sion hateat heobs clenotlitcipdrd Scéstrenisi s

after angiopl asty.12(Che Am J. Pat h g .
So0EoiRg $8s 253 191 T e i avelindeste
Wasrdegier,t @d pol e84 aldath B6ahi SferM inp 1iidaeen AnavAd3
as a._receptor on the 15 vascul ar snpoth rruscl e cell
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many normal 19 éSI ol ogi cal processes such as nornal
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cells to formprimary 22 bl ood vessel s where a
neRtcl2802fi-ed conpl ex 23 interplay exists between the
endot helial cells, 24 surrounding m croenvironnent
and a range of pro- and 25 anti-angi ogenic factors.
10 l—l&ﬁé}h@psi@nSOhaﬁobEem mp@ﬁzed]a:ppﬁ;@ppivatemressed in
a p nderl | n ctor
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3Q.31 The ociation o tS with anlo enesi s was
13 JndbelB8aRERR0hE) | M Lo B tnedoiato P enes:
14 endeiaNekiealvibhligeeysif Shipetasals, r20@8For on the
1 Mcr ov&scul ar eﬂdot hel i al
5 vascular smooth muscle cell surface.
16

17 Angicgenegsig, the development of microvasculature,
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18 1is an integral process within many normal

19 physiological processes such as normal development
20 and wound healing. Angiogenesis ig characterised by
21 the stimulation of endothelial cells to form primary
22 blood vessels where a non~clarified coﬁplex

23 interplay exists between the endothelial cellg,

24 surrounding microenvironment and a range of pro- and
25 anti-angiogenic factors. However, uncontrolled orx
26 inappropriate anglogenesis is accepted as an

27 underlying factor to the pathology of a wide range
28 of diseases including tumour progression and ocular
2% disease.

30

31 The association of CatS with angiogenesis was first

32 shownn in vitro using Cats8 deficient endothelial
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2 cells (ECs) have been shown to secrete proteases,
permtting penetration of the vascul ar basenent 4

menbrane as well as the interstitial extracellular 5
wiBb7j1¥ses7Tr eat nent of cultured ECs with infl aghRie60s061312

cytokines or angiogenic factors stinmulated 7
expression of CatS, and its inhibition reduced 8
mcrotubule formation. Cat$ -/- nice displayed 9
def ective m crovessel devel opnent during wound 10
r epslilis iﬁhﬁo&pa&isonomlnvﬁMﬂtﬁqmasouﬂatrahéotﬁhli&i
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pancreatic islet_cell 16 carci nama. ce were
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f QWRr 180088 Binend 8ok Shel tfurddl @@Epﬂﬁltﬁoﬂnfpaﬁ]ﬂ@tory
Cat S+/+ control mce 19 (Gocheva et al 06) .
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evi dence that CatS could 22 cleave and inactivate
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eéﬁyeiﬁlgﬁ of Cat S was 28 shown to be significantly

grédtér in’lung tunour and 29 prostate carci nonas
sections in conparison to nornal 30 tissue (Kos et

1, F d d
R CR SRR RGNE % OTEE (A CURBLE 52 Thvaci on and

dm&@&&geﬁéggﬁeaﬁdOMumoﬁiZbrowth was demonstrated in a

transgenic mouse model for pancreatic islet cell
carcinoma. CatS-/- mice were found to develop
gsignificantly smaller tumours and fewer anglogenic
isglets in comparison to the Cat8+/+ control mice
(Gochava et al., 2006)}. Ingight to the molecular
mechanism underpinning this phenotype was
Subsequently provided by evidence that CatsS could
cleave and inactivate anti-angliogenic peptides and
promote the generation of active pro-angiogenic

fragments (Wang et al, 2006).

The role of Cat S has also been investigated in

specific malignancies. The expression of Cat S was

shown to be significantly greater in lung tumour and

prostate carcinomas sections in comparison to normal

tissue (Ros et al, 2001, Fermandez et al, 2001) and
suggested that Cat 8 may have a role in tumour

invasion and disease progression.



2 Recent work on Cat S denonstrated the significance
3 of its expression in human astrocytomas (Fl annery
et 4 al, 2003). I munohi stochem cal anal ysis showed
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bi opsy 6 specinens from WHO grades | to 1V, but
appeared 7 absent from normal astrocytes, neurones, 8
ol i godendrocytes and endothelial cells. Cat S 9
expressi on appeared hi ghest in grade IV tunours and
10 I evel s of extracellular activity were greatest in

11_cul tures derived from grade | V. tunours. . 13 Cat
S FRSSHodPn ol 85 BeSSBERS BERTEL HMs cBRCT4
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specifically targeting 23 S have pot'ential as
t hekagrelaridr ogydess ahdr epdohhebidlatdedds .ofcathé
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protfease. errant
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tu r__progressiqgn_.has bee 9 particular focus to
e SR c8F, B8R Oy SRl “enaviee. has
been inplicated in the 31 progression of various
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degt it merrofoll Beuextr aaeh | 48 araminin, collagens,
elastin and chondroitin sulphate proteoglycans
(Liuzzo et al, 1999). Using invasion assays with
the U251MG grade IV glicoblastoma cell line, a 61%
reduction in invasion in the presence of a Cat §
inhibitor LEVS22 has been ghown (Flannery et al,‘
2003).

The generation of inhibitors specifically targeting
Cat 8 have potential ag therapeutic agents for
alleviations of the symptoms associated with the

activity of this protease.

The implication of aberrant extracellular cysteine
cathepsin activity in tumour progression has been of
particular focus to researchers. Each of these
lyvoosomal enzymes has been implicated in the
progression of variocus tumours, where it is thought

that their abnormally high secretion from tumour



2 mtrix (ECM. This aberrant breakdown of ECM 3
conponents such as elastin and coll agen accel erates 4
the penetration and invasion of these abnormal cells
w8 20@n184e87 oundi ng noi nal tissue. Additional | pericfS06is12
i n angi ogenesi s and the processing of other 7
nol ecul es have al so been attributed to i nappropriate
8 cathepsin activity (Lah &nd Kos, 1998 Biol Chem. 9
379, 125-30; Fol kman and I ngber, 1992; Fernandez et
10241, 1220Eks b tReMiefirad@seanc hhakef exizaedlbnlihe
under|yin ani sns th esylt in thi
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indirectly through the activation of 19 ot
prict egEogenegipr sR@or e i RFQRATHAY CRoBIEPASEKI  20et
Eﬂmofgg%iesRﬁgv%taﬁgo @Q&é)atéghﬁ§%ebnEbbhhhﬁﬂr9§r£§%e
4 VWhen proteases are over-expressed, erapeutic
zszaéqhemse@u esthuieyf foals eandkashe ld@\SelB@pﬂreﬁhe@f 26
[ I t,Q1=S 10 f; he S.y 27
ngger}géagpénmagﬁé%%c (?gfﬂs%%ef]%/ q’glggcu | ﬁ‘ﬁ%{%?t%tf s
2&1t,0 2004 )cat hepsi ns have proved dlfflcult in the
past, 29 due to problens with selectivity and
specificity. 30 The di pepti de a- ket o- P-al dehydes
deﬂﬁﬂnpaﬂeascpoheatf@&ugsﬁ&Ndﬂkﬁhﬁ mnlebilyong to Cat S

hi bit Cat
B T
alin &mm@heﬁn1Bnaﬁhyﬁotéhﬁytlc activity. Cathepsins

15 are believed to be involved in the degradation of
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16 the ECM directly through their ability to degrade

i7 components of the ECM such as laminin, fibronectin
18 and ceollagen or indirectly through the activation of
19 other proteases in a proteolytic cascade (Koblinski
20 et al, 2000; Rao et al, 2003).

21

22 Inhibition of Cat 8§

23

24 When proteases are cover-expressed, therapeutic

25 strategies have focused on the development of

26 inhibitors to block the activity of these enzymes.
27 The generation of specific small molecule inhibitorg
28 to the cathepsins have proved difficult in the past,
29 due to problems with selectivity and specificity.

30 The dipeptide o-keto-f-aldehydes developed as pdtent
31 reversible inhibitors to Cat 8§ by Walker et al, had
32 the ability to inhibit Cat B and L, albeit with less



2 Comm 2000; 75; 401-405), and the Cat S inhibitor
4- 3 Mor phol i neur ea- Leu- HonoPhe- vi nyl sul phone (LHVS)
has 4 al so been shown to inhibit other cathepsins
when 5 used at higher concentrations (Palnmer et al,
J. Med. 6 Chem 1995; 38: 3193-3196). 7 8 A broad
range of antineopl astics have been devel oped 9 for
the treatnment of cancer. Hoywever, although nany 10 of
t hese conpounds are successfully used in 11 treatnent
strategies, in many cases a pa%%icular 12 treat nment
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cell lin A ] _ nmonocl onal anti body was
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7tunour treatment 24 study the inventors discovered
positive_staining of 25 tumour,cells with the
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provi use of a Cathepsin S inhibitor, wherein
14 t HEhaZz Heps weBainhi bi gveat snegd dind hbgy devebepimentor

a | C j ' i ' | e and a
A o R A R
- 16 nmedi cament for conbination therapy by sinultaneous,
sequential or separate adm nistration of the

l7vCa ep§ph S i nhibitor and chenot herapeutic agent in
18 the treatnment of a neoplastic disease. -

19 As described herein, the present inventors have

20 unexpéctedly found that Cathepsin S (Cat§) can be
21 found on the cell surface of tumour cell lines. When
22 a Cats monoclonal antibody was employed as an

23 isotype contreol in an unrelated tumour treatment
24 | study the inventors discovered positive staining of
25 tumour cells with the antibody.

26

27 The surprising discovery by the present inventors
28 that, contrary to the commonly held belief in the
29 art that this molecule was localised intermally in
30 lysosomes in tumour cells or secr}eted from such

31 cells, Cathepsin S is localised on the cell surface



In a second aspect, there is provided a
phar maceuti cal conposition conprising a Cathepsin S
i nhi bitor and a chenot herapeutic agent, wherein said
Cathepsin S inhibitor is an anti-Cathepsin S anti body
nolecule. In a third aspect, there is provided a
phar maceutical kit conprising a Cathepsin S inhibitor
and a chenot herapeutic agent for conbination therapy
by sinmul taneous, sequential or separate
ofadmmiwt ratlilon afrehigdcGathapsims SE¢ nhildnt Ofy apginour cells
. chenothgr%peuti% agﬁft, wherein said Cathepsin S
M AntbPEof €™ aR T aht = Cat hepsin S anti body ol ecul e.
In a fourth aspect, there is provided an
anti-Cathepsin S anti body nol ecule for use in

G .
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s I eqeliiQRoagai Natraihumpnk celdhepiier eisn theigntbbodys an
or fragment thereof does not inhibit the proteolytic,
angdfiogivt yrogfecCathepsin BIClDC apid PRPehlEpertd antibody
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use in kilTling tumour celTs, erein the anti body or
off ragmentichiven¢éof fadoesombinahhohi ttheleppr dieobymittaneous,

activity of Cathepsin S..I.n.one _enbodi nent, of th .
seipgelieai Wt GSHRE: e NG T T dRd A mebRofAgfopsin S
inhdentbhyian@ @ dnuedragellt ikbn agepopuhatinen wofeadelens, of a
- sai.d nethod conprising bringing into contact a |igand
nepPLR ShiRdPA§eSpRei ficity for Cathepsin S with said

popul ation of cells and determ ning the presence or

absence of binding of the ligand to cells in said .
Inpopul 2RGI - wWEeeetn biprligig liss PRV Edtd vé ophaheaceutical

. of a s cel it b id pop ' yf
cREFRIM e ShUPRYEMiTi Ront o bhiPER L ST DB LT ana
cheitbtboerbpeanothegeamhodinrertiy tdee dretdidgebrss npet f onmBali tor
. in vivo, _The disclgsure also describes enpl oynent of
L5 RE EBIT ~SAFPEEE Rat S as BN ST k& S or the Use of
anti body delivered drug conjugates. This strategy

could be further exploited by the delivery of , )
Inpﬁb-ﬁ?h@% f8PEREr cEPPES Wi dhFaréiesctd vialt aceutical kit

coppesihhgald yebyndhei enaymahi:6iaeti Wddy 9f cfahSthdPaBeutic
further "enbodi mnent of the present disclosure, there
agiegtpriovi dedmbhea bsen othexphEpdith Staslizarng ear kepdyrtial
t r [ Mor, Lt S ' tor
o5t SURd e Pl ERrhrn o ERER LR T Pt fbor ana
cheiibhhehepptihérapgehice agentsnl eads! t@ridwpaiced cethibitor
. 10 1 surface | ocaligation of Cathepsin S. This
lsiﬁﬁlﬁgglig?ﬁa?p?h% H&Hot Séﬁyﬂéﬁﬁﬁﬁ‘therefore
counter- 3 productively pronote the degradation of
the ECM 4 increasing the invasive properties of the

Tnaffer Taiitt!s @ePest, ThRETEf féctPicoid¢chave Fdver@thepsin 3

an'tABbhGAtA PN J OFcLhe oﬂﬁo%'n%ugﬁngh%r&qtﬁo@@’t B NMHent
treated wth 7 such chenotherapy. 8 9 However, the

ceefif-nedéglofl exysrtionichewprhaerapedddtndto d@gentmoebul @ LlL,

L mpr.oved, by..t target.i i Ll f L
e SIS S oA, LT EEpReRE, st ety Wiy YU hinie
theopbecuke]l ypept ddel pi oy edin,Caortheqrtiinbsdi es, 13 coul d be

used i n conbination with chenotherapeutic 14 agents
to ensure that the chenotherapy does not 15 result in
the generation of a sub-population of 16 cells that
are hyper-invasive. 17 18 Thus, in a third enbodi nent
of the present disclosure,



19 there is provided a nethod of inhibiting 20
chenot herapy i nduced upregul ati on of Cathepsin S on
21 the surface of tunour cells, said nethod
conprising 22 the administPation of a Cathepsin S
inhibitor to 23 said cells. 24 25- In a fourth
enbodi nent of the disclosure there is 26 provided a
In.mﬁtﬁQ@tﬁfe%ﬂﬁ@k'ngjﬁﬁﬁﬁ'§§tF@o@i@&@s§n2%ﬂ¥¥n@5ﬁﬂeﬁgln s
the si mul t aneous sequential or separate 2
anti®eri sEpat i wie ofina CALhépsi ntWdythi vieflds, andhar@dn  the

antqg%@gt he Lapemg nagent thégeé% 'rao fi fﬁ%gﬁggggg@h the

i scl'osure provide e use

pradtebilpict. or aahilv At ¢ hefridtéregpeut Sc agent 11 1 in the
preparation of a nmedi canent for conbination 2 therapy

by sinmul taneous, sequential or separate 3
In aﬂ@1émbﬂdjﬁEMQnoBftﬁéﬁpﬁ&ﬂéﬁ@pahﬁcﬁ%édﬂﬁ b&%@&eaﬂg Provided
chenot her.apeutic agent in the treatnent of a
a mﬁ@ﬁﬁ?égiﬁéeBF§E¥%%g 6 71n a SIXth embodi ment of t he
gsen ere OV|ded a
& t B I:efl a§cu%%pos:%tllo%)lnoco %‘I M §eE8PRepsin S

arnaceu i cal

Compnhsbngobramghmg cheotcherapeuti Tiggantyick0 11 Al so
12 i nhi bitor

i G R T ApbuiE: CABAPS SP.cd Jrow 86 n 13

popcbant;em ret i m&s/\ﬁ}irﬁih dRESHMLR: By SHNE HieStheeehfect .
t he upregul ation of

cribed in the Exanpl e
absi%c%a %j%’srf‘i‘rng BF EREnbi g p*é‘gt‘?el:ll&gém gaj@ds not 17

vopilatial tihdesrchass:sl A0ALOAAY gebyhoappears 18

to be common to many or cl asses
Presence of tumour cells within sald population of

14

cells

The above embodiment may

be performed in vitro. In another embodiment, the

method is performed in vivo.

The disclosure also describes employment of the
cell~surface CatS as a biomarker for the use of antibody
- delivered druglconjugates. This strategy could be
further exploited by the delivery of pro-drugs to
the cells, which are activated specifically by the

enzymatic activity of Cats.

In a further embodiment of the present disclosure, there is

provided the use of Cathepsin S as a biomarker for tumour

cells.

Moreover, the present inventors have found that
treatment of tumour derived cell lines with

chemotherapeutic agents leads to enhanced cell



19 described herein may therefore find use in 20

treatment reginmes involving any cl ass of

chenot herapeutic 21 agent. For exanple,
whi'ch may be 22 used include

chenot her apeuti c agents,
23 plati num based anti neopl astics, antinetabolites,

24 nucl eosi de anal ogs, thym dyl ate synt hase
i nhibitors, 25 ortopoisonegﬂ§e inhibitors. 26 27 In
is a 28

one exanpl e, the chenot herapeutic agent
for exanple cisplatin

I i m based._anti neopl asti ¢, ) . C
D e A At e oS Ve hena B0 o T tiroan e
2e nhiddi trehie, chhﬁoghébwtdlﬁﬂap%éf&f&&e%u&ﬁleé—

for exanple 5-FU. 4

3th m dyl ate synthase 3 inhibitor,
5 1 O%Fﬁgﬁlbaww%%‘?%rth@n’é@m@@ﬁl,on lvé 6he ECM,
AchemptBesapeuih e Agent: OPoj S0 e Lphibitor
7 for exanple CPT-11, lgegp%%%/ swet%gb e% St RBpET #ls
S nkediltfor Fals et fre coudd Surte isuvidriet dnsl By hens f or
611 sgxa . e_l.nhi bitors, peptides or 12
ant | bog?%g‘?r%}%r#&c elfg%%%i%é% %c eéggeﬁ%gﬂ?% VElfity
In one enbodi ment, the 14

7 135pept ¢ treramtyi .bodi es.
nol ecul e i nhi bitor

g Cathepsin S inhibitor is a smal

15 such as a dipeptide a-keto-P-al dehyde or 4- 16
N

9 MoRphetdme whea clfed cHepDRh exMisty hgul BRORS-K tid
10 17, anot her enbodinent, the Cathepsin S inhibitor is
an ?L%ntaﬁwtqob‘g@ybﬁorlg@’a%?d e frigs tanoamiid odfy thiis
11 angelodyr¥dchr agtBnNt - tddibitors to cats, for example

- 12 small molecule, peptide/protein, or antibodieg,

13  could be used in combination with chemotherapeutic

14 agents to ensure that the chemotherapy does not
15 result in the generation of a sub-population of
16 cells that are hyper-invasive.

17
18 Thus, in a third embodiment of the bresent disclosure,

12 there is provided a method of inhibiting

20 Chemotherapy induced upregulation of Cathepsin S on
21 the surface of tumour cells, said method comprising
22 the administration of a Cathepsin § inhibitor o

23 said cells.
24 ‘

25
26 provided a method of treating neoplastic disease

In a fourth embodiment of the disclosure there is

27 comprising the simultaneous, sequential or separate

28 administration of a Cathepsin S inhibitor and a
29 chemotherapeutic ‘agent.
30

31
32 a Cathepsin S inhibitor and a chemotherapeutic agent

In a fifth embodiment, the disclosure provides the use of
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1 As detailed in the applicant's co pending 22
nternati onal patent application which clains 23
riority from G30507219.4 and G30507272. 3, 24

p

W)2006/ 109045, described herein is 25 a' novel class

of Cathepsin S antibodies, the 26 anti bodi es havi ng
t he

potent antiproteolytic activity. 27 Moreover,

anti bodi es are shown to have128 significant
i nhibitory effects on tunour invasion 29 and

Bngingeneshiepakiit ; ' L] 9l DY B30
R G VT P L kR b S

3 heganth 00dyse s TH S $h

ngﬁlonal anti body 1E11 for
avERPHREN i 9Y &dmHd&ayrpuandsatuatnrilnerapdpERse of 32

bl teranetption of @

13 1 Cat hepsin spe0|%ic an
4 nhFheme pr2oensipr epeat & matteyidrpaehefat epsin S and

ﬁingkéirgg
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7
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10

11

12

13

14

15
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17

18

19

20

21
22
23
24

25

26
27
28
25
30

bl es the use of such anti bodi es as

e

4 active Fﬁgrg%ggggg'agents with a wide range of 5

applications fromcancer therapeutics to anti- 6
specificity and [ ow 7

i nfl,agmat o i th high ,
toxﬁbity. %M9é%§€%$ﬁ¥%ﬁl%£]%ﬁ$ SrESERbod AERPSULR t Hehere is
Catlreps iad Sa i i Rid @futii$aan cB8Rbs L ;6. whi ch
11 Q%Eds Cathepsin S aﬁdainﬁi%%tspg%gpg%%&%3P§cha
actPVIEDS1a 5 ARhitiiosoapdns| eemetrapgihe iof agent .
inhibiting the proteolytic 13 effect of Cathepsin S

sed in such aspects; 14 15 16 In an

nﬁ% bedg 1Spe
enbb? nEHiCr iR d1Rtasady-s17habl bal @atiegrises an
ani gk i di g ' nprising at |east one of
the CDRs wit ar?%z%nmkge%%p%gtild: SEGENEES B @R fimom
t heeRfrstraddomiss whighopr@uGeq 1nNegide 1 Segr L No:
2, Seq ID No: 3, and/or at
As described in the Examples, the upregulation of
Cathepsin S by chemotherapeutic agents was not
limited to one class of antineoplastic but appears

to be common to many or -all classes. The method

described herein may therefore find use in
Lreatment regimes involving any class of chemotherapeutic

agent. For example, chemotherapeutic agents, which may be

used include
platinum based antineoplastics, antimetabolites,

nucleoside analogs, thymidylate synthase inhibitors,

ortopoisomerase inhibitors.

In one example, the chemotherapeutic agent is a

Platinum based antineoplastic, for example cisplatin

or oxaliplatin.



21 | east one of the CDRs with an am no acid sequence
22 consisting of Seq ID No: 4, Seq ID No: 5 and Seq
ID 23 No: 6, 24 25 The am no acid seqguences
corresponding to SEQ ID 26 NOS: 1-6 are as fol |l ows:
27 28 Seq IDNO 1: 29 SYDMs 30 31 Seq IDNO 2: 32

YI TTGGYNTYYPDTVKG 14 1 2 Seq ID No: 3 3 HSYFDY 4 5
Seq ID NO 4: 6 RSSQ@SLVHS YLH 7 8 Seq I D No: 5:

9 KVSNRFS 10 11 Seq ID No: 12 SQTTHVPPT 13 14 15
ti nol ecul e conpri ses an

1n 24 |, ment an o y
16 antigen Bi KAt ﬁ ﬁﬁl ﬁ“f% IJ§|fn§ 8t | east one,

i orclia'mcml:@maJpeuaﬁcl £asht LM Hr-rhl gl DL £ %‘&P‘:}? CDRs

Wlth %%n am no aci d sequence Selected f
grourﬁ1 OBnsfeti fgempl %ﬂeirFlUD No: 1, Seq ID No: 2,
4dand Seq I D 20 No: 3, or variants thereof and at |east
50Ne, for ]

n another particular embodiment, the

chemotherapeutic agent is a topoisomerage inhibitor,

6

7 for example CPT-11.
8

)

Any suitable Cathepsin S inhibitor may be used,
10 Such inhibitors may be, for
11 example, small molecule inhibitors, peptides or
12 antibodies, or nucleic acidz molecules encoding said
13 peptides or antibodies. In one embodiment, the
14 Cathepsin S inhibitor is a small molecule inhibitor

15 such as a dipeptide o-keto-f-aldehyde or 4-

16 Morpholineurea—Leu—HomoPhe—vinylsulphone (LHVS). 1In
17 another embodiment, the Cathepsin 8§ iﬁhibitor ig an
18 antibody molecule, such as an antibody or antibody

19 fragment.

20
21 As detailed in the applicant’s co pending

22 internmational patent application which claims

23 priority from GB0507219.4 and GB0507272.3,

24 WO02006/109045, described herein is

25 a novel class of Cathepsin S antibodies, the

26 antibodies having potent antiproteolytic activity.
27 Moreover, the antibodies are shown to have

28 significant inhibitory effects on tumour invasion
29 and angiogenesis. The class is exemplified by a
30 monoclonal antibody 1El1l1 for which the inventors
31  bave identified the VH and VL domains and CDRs of
32 the antibody. Thig is the First demonstration of a



21 exanple at least two, for exanple all three of the
22 CDRs with an am no acid sequence selected fromthe
23 group consisting of Seq ID No: 4, Seq ID No: 5 and
24 Seq ID No: 6., or variants thereof 25 26 In

anot her enbodi ment, the anti body nol ecul e 27
conprises sn antigen binding donain conprising at 28
| east one of the CDRs with am ami no acid sequence 29
sel ected fromthe group consisting of Seq ID No: 1,
130 SgEhdd2 e ; | east
one 31 o%ﬁ?pes CBRgaglg %%%%nﬁggf%ggg 1&%1’118 ting

2se|i"elze6e grotEsse Beohvibe of dlgrheprdnsbi ﬁ@dOﬁhLﬁeq I D

part| qﬁ% S’ Ie%%gh rren?, al?ﬁqle qutsluﬁgdW‘ﬁH’%‘%‘cf?%I% :
o SEQ 6

c orﬁmm theCBRehai/E ngydrit® alitho adki de SEGUAD
a%;gll%a or_a %arl ant ther of and/or the CDR having
{ FSCBEi PBeRELCS, tQrandivar i ant

6 8 tinéd eofna Ok On déh € Q\r:@:'ﬂo ﬁ@gﬂeﬁbeci o0 1Lhedy o,
nol ecul e corrprl ses 11 an anti body VII domain or an

7antPESEY Y, dommin, or 12 both. 13 14 , In one
g enbodi nent, the anti body nol ecul e has an 15, anti body

VHdOﬁ‘BI n whi ch conprises at |east one of 16 the CDRs,

fé?c’éi@lhﬂpgbyxmnorommr eebmenwth an 17 amino acid
e group 18 consisting of Seq

ect
10 Sgﬂﬁbr&%%hs%ﬁc ‘ b D NG 19°30eRe/ Bplepele, which

ahimdb@dyia‘%h,ep@m’[al& é@d'pflrﬁﬁ%la:ts | past p;?fgtgggyl?{ct Ql%thlty
le two or three CDRs,

12 BY bRt Roreriln R Buc T Boib i 1ro tBeq shbreolyt ic
13 Neerdeandr SeqthRphorn & may be used in such aspects:
14 ' -
15
16 In an embodiment, the antibody
17 molecule éomprises an aﬁtigen biﬁding domain
18 comprising at least one of the CDRs with an amino
19  acid sequence selected from the group consisting of .
20 Seqg ID No: 1, Seqg ID No: 2, Seqg ID No: 3, and/or at
21  least one of the CDRs with an amino acid segquence

22 comnsisting of Seq ID No: 4, Seqg ID No: 5 and Seq ID

23 No: 6, .

24
25 The amino acid sequences corresponding to SEQ ID

26‘ NOS: 1-6 are as follows:

27

28 Seqg ID No: 1:
29 SyDMS

30

31 Seqg ID No: 2:
32 YITTGGVNTYYPDTVKG




23 24 In a preferred enbodi nent, the antibody VL
domai n 25 conprises the am no acid sequence Seq ID
No: 8 and 26 /or the antibody VH domain conprises the
amno acid 27 sequence Seq ID No: 7. 28 29 Seq I D No:

WO 2007/125987 PCT/GB2007/001312

kOOO--JG\U‘lthUJMI—‘

W W NN N NN RN N DNNNER 2 B R R e e
P o W e o ln kW RO W o oo U R W N S

va , QESGEMLVKPGESLKLSCAASGFAFSSYDNBWWRCWPEKRLEMWAYITT
31
GEMNTYYPDTVKGRFTISRDNAKNTLYLCWBSLKSEDTANYYCARHSYFDY
32 WBQGTTVTVSS 33 16 1 Seq ID No: 8: 2
DVLMIQTPLSLFVSLGDQASI SCRSSQSLVHSNGNTYLHWYLUPGQSPELL 3
| YEQENRIF SeVPRRFSGSGSGTDFTLKI SRVEAEDLGVYFCSQIT THVPPTFG

4 SGIKLETKR' 5 6 7 The anti body nol ecul e may be an
aﬁ?ﬁﬁ339 for 8 exanple a whole antibody. 9 10 In one
al ternative enbodi nent, the anti body nol ecule 11 nay
be an anti body fragnment such as a scFv. 12 13 Further

ul es which nmay be used 14 herein
vaRtioRedy ol ecul es 15 conprising at |east

one or exanple one, two or 16 three, of the CDRs
with an am no acid sequence 17 selected fromthe
gré Asi.sting of Seq'ID No: 1, 18 Seq ID No: 2,
Squ£€é§b~“3——and/or at |l east one, for 19 exanple
Or/SNRMS or three, of the CDRs with an am no 20 acid
sequence consisting of Seq I-D No: 4, Seq ID No: 21 5
and Seq ID No: 6, in which 5 or less, for exanple

Seqg ID No: 6: '

SQTTHVPPT

In an embodiment, the antibody molecule comprises an
antigen binding domain comprising at least one, for
example at least two or all three of the CDRs with
an amino acid seguence selected from the group
consisting of Seg ID No: 1, Seqg ID No: 2, and Seqg ID
No: 3, or variants thereof and at least one, for
example at least two, for example all three of the
CDRs with an amino acid sequence selected from the
group consisting of Seg ID No: 4, Seg ID No: 5 and

Seq ID No: 6., or variants thereof

In another embodiment, the antibody molecule
comprises an antigen binding domain comprising at
least one of the CDRe with an amino acid sequence
selected from the group consisting of Seg ID No: 1,
Seq ID No: 2, and Seqg ID No: 3, and/or at least one

of the CDRs with an amino acid sequence selected



22 4, 3, 2, or 1 am no acid substitutions have been

23 made in at | east one CDR and wherein the anti body

24 nolecule retains the ability to inhibit the 25

proteolytic activity of Cathepsin S. 26 27 28 In_an
woHRBht , the antibody nol ecul e for use hEFEGE2YG001312

has the ablllty to inhibit tunmour cell invasion. 30

31 I'n anot her enbodi nent, {he anti body nol ecule for

32 use herein has the ability to inhibit

esgli abgve

g@@ﬁﬂggi&%ﬁF@r§°ﬁ§%gt§n%d?pr|s Iﬁ g{Oshov\/ns‘fa'éﬂat in

9 tum@urscgﬂd:seqC¢bh&bS|e 4 Sis Iocallsed on the ceII
surface and, noreover, in 5 tumour cells subjected to

chenntherapeutlc agents 6 Cat hepsin S expression on

4 t he, surdA68 Qb atthenbBaPMENY, Celd SintiBodpr RgUbatBe.
Thi s denonstration, as well 8 as enabllngpthe

5 |d@¢m@#4ﬁﬁﬁ|aoﬁ98fhﬁﬁhﬁgrt%%l4@9QRﬂﬁﬁjd933 PBOG; ¥R

ggh NRY. @At hepsi E}a:?laﬁe' the-dise Hfa/b0 earbipRt LR ng
theraples of a Cathepsin S inhibitor and 11 a

7 cwdwmﬁﬂ@ﬂapganﬂcSégéﬂﬂcea$@% Bug@ests PHaf ¥REIDY2

3 ngh S anti bodi es may be -used in the absence of
enD ‘her apeutic agents to i nduce ADCC in tunour

9 14 Cells 15 16 Accordlngly in a- seventh enbodi nent

bed &
10 JegERe LRyt chReL e Loy e pBiber ol
11 cy&ﬁnan@mbo@&Dﬁgkkﬂﬁhuneamtannaagabwﬁy Va ﬂqm@um,CQ#l
12 %)d met hod

13
14 1In one émbodiment, the antibody molecule has an

15 antibody Vy domain which comprises at least one of
16 the CDRs, for example two or three CDRs, with an

17 amino acid sequence selected from the group

18 consisting of Seg ID No: 1, Seg ID No: 2, Seg ID No:
19 3,and/or the antibody Vi domain comprises at least
20 one of the CDRs, for example two or three CDRs, with
21 an amino acid- sequence consisting of Seq ID No: 4,
22 Seqg ID No: 5 and Seq ID No:.6.

23 '

24 In a preferred embodiment, the antibody Vi domain

25 comprises the amino acid sequence Seg ID No: 8 and
26 /or the antibody Vi domain comprises the amino acid
27 sequence Seg ID No: 7.

28

29 Seg ID No: 7:

30  VOLOESGGVLVEPGGSLKLSCAASGFAFSSYDMSWVRQTPEKRLEWVAYTTT
31 GGVNTYYPDTVEGRFTISRDNAKN TLYLQMS SLKSEDTAMYY CARHSYFDY

32 WGQGTIVTVSS
33




20 conprising the adm nistration of an anti-Cat hepsin
S 21 antibody nol ecul e which binds Cathepsin S to
said 22 cell. 23 24 By inducing ADCC, tunour cells
may be killed. Thus, 25 in an eighth further

enbodi nent, there 26 is provided a nmethod of killing
tunmour cells, said 27 method conprising the

adm nistration of an anti- 28 Cathepsin S anti body
nol ecul e which binds Cathepsin 29 Sto said cells. 30
18 geéhg)qggvg:nethods of the seventh and eighth
enbodi men the invention nmay be perforned in

i t P ELMTOT PESH8V SECBRASL SCRASOSATHENGNTTY BTy KO IS GOS PRLL:
3Ac COFSAGIF $ VP PRES GBS CRATINTIGA SRERAEDE YT UEsetbrrc

4di STITHEAABR there is provided a nethod of treating 7
‘Sneopl astic disease in a subject, said method 8
conprising the adm nistration of an anti-Cathepsin S

69 ant i body nol ecul e whi ch binds Cathepsin Sto said
710 Taebpetibodi Ml ddnla weRt Be e odi®Rigy t Be
F?- thepsin S

8disclos re provi des the use 13 of an an

antFBEaYyS i It % aMieRYi nds 14 Cathepsin S in the
9preparation of a nedicanment for 15 the treatnment of a
negpl astic disease. 16 17 Mreover, the denonstration

10 hip eae Hegsmasive embpdiatiisedhen anltébsdyf mokenile

b SeTiPORY: Tt s a0 68y rement
12 that the antibodies which bind 21 Cathepsin S need
13 h%ﬁ?tﬁ@é‘ Qﬂﬁiﬁgéyotn%)ié/éélcesacvgﬂivciht ¥n’ay2%e used

14 herein inciude antibody molecules |

15 comprising at least one, for example one, two or

16 three, of thé CDRs with an amino acid sequence

17 selected from the group consisting of Seqg ID No: 1,
18 " Seg ID No: 2, Seq ID No: 3, and/or at least one, for
19 example one, two or three, of the CDRs with an amino
20 acid sequence consisting of Seg ID No: 4,'Séq ID No:
21 5 and Seqg ID No: 6, in which 5 or less, for example
22 4, 3, 2, or 1 amino acid substitutions have been

23 made in at least one CDR and wheréin the antibody
24 molecule retains the ébiiity to inhibit the

25 proteolytic activity of Cathepsin g,

26

27

. In an embodiment, the antibody molecule for use herein
29 has the ability to inhibit tumour cell invasion.

30

31 In another embodiment, the antibody molecule for

32
33 use herein has the ability to inhibit angicgenesis.



in any one of the seventh to tenth

23 Thus,
enbodi nent, the 24 anti body 25 nol ecul e t hereof does
inhibit the proteolytic 26 activity of Cathepsin

-not
S. 27 28 29 In any one of the seventh to tenth

enbodi nent, the anti-Cathepsin 30 S anti body nol ecul e
is adm nistered in the absence 31 of another
Chenot herapeutic agent, i.e.19n contrast 191 2 to
the nethods of any one of the first to sixth
énbodi ment described herein. 3 4 As described above,
LN %ﬁe nmet hods descri bed herein, 5 anti Cathepsin S
&nt PBod§Srbleed @2ovay e @gedeﬁtmtmwéntdﬂsrl@bvbnhi bi t
3 hezpirpt-e8} . hepsin S. The

bo o1y %ﬁsuc ar’]tlga% eé&ﬁl* §atgepsin

her apeuti c use
ur £héf %Q@blraeeij dry tﬁlbecdéhomﬁfaaid @md9 %rg G | t}&f

3'5n e k0 B3 he anti-angi ogeni c effect’s
such 11 anti qpé%?ﬁep |§ a THIdPrRBrEELT cagertis 13
%pe%@ﬁh%ilry S ehprpsesent on rﬁkf&%&aﬁ@vg sp@%ﬂ or,, 14
7 he. 44 s t| ne tha:L g él bodi es,_ whi ch have

SSpeCI]fI dl £y F6F ERtAERLi n rJ§:115’oLﬁfit"?—“\%Fﬂ‘Séﬁat;llaolm,otaslGi\rell

i nmsouemaﬁonengr eheok §ibh €1 Acdd tMichy o@f t%#}?p(%e:ﬂs usthg

ghever g)el ess act ,as potent inhibitors
angl 5GEREIFE FAREnShs Grithansinab) ynéutlpﬁrnsm@ft o 19
10t heobypatoss Ghyefidatys %chﬁﬁg in 2885507 ana

PCT/ (%2006/ 001314, 1t was bell eve
11 ofinFRFBRERe P St i lasigingal aéﬁéesth@g@é‘tsjyt&%%g&héil_on

frate |es are required

12 22(2@1“:11@?&&?@'&}11%1%&{1%@ Imgy Be G5 & he absence of
13 chemotherapeutic agents to induce ADCC in tumour
14 cells.

15
16 Accordingly, in a seventh embodiment described herein

17 there is provided a method of inducing

18 antibody dependent cell-mediated cytotoxic {aDCc)
19 reaction against a tumour cell, said method

20" comprising the administration of an anti-Cathepsin g
21 antibody molecule which bindg Ca_.thepsin- S to said
22 cell. '

23

24 By inducing ADCC, tumour cells may be killed. Thus,
25 in an eighth further embodiment, there

26 1s provided a method of killing tumour cells, said
27 method comprising the administration of an anti-

28 Cathepsin S antibody molecule which binds Cathepsin
29 8 to said cells.

30



23 which inhibit the proteolytic effects of Cathepsin

24 S. Furthernore,

al t hough the use of antibodies to

25 sequester proteins has been suggested as a 26
therapeutic strategy for sone proteins, e.g. VEG, 27

such a strategy has not,

until now, been consi dered

28 as feasible for the treatnent of di seases

1di 854 0§45 6. 3

S activity. 30 31

associ ated 29 with Cathepsiqy
t he present

Accordingly, -i-n an el eventh enbodi nent,
I.d method of treating a
bR oss o B i Er el pemponinent o

condition 2 associ ate

2pathent.nvannéed afay? be epenentrbhereof visabd Merhod o . oy

3

4to said 5 patient,

5

7
8

capprising 3 adm nistration of an antibody nol ecul e
or a(%ucfgfgqﬁlgggd encodi ng said antibody nol ecul e
wherein said anti body nol ecule 6
SpeckL bi nds_. Cat hepsi .but does not inhibit 7
8bE£8§£¢¥¥ {h .nl4g% gpﬁeﬁ&wgﬁgiﬂfsgh% Bresent

the proteofytic actiVi

6 Acdordiogute, achiawd fitsh peahadeaeat mefnides di s ASUE,

10 there is provided the use of an anti body. nolecul e

oregqplasiiiyl eliccaskedirng oslibipcai daadt hbeEygnol ecul e
ment for the

TedfoLhefl B Guhdn oL SIS L LR

tre

9 angituigeniys ine]l cwhie i i naidk aathbesyn ! esuW.g g

10
11
12
13
14
15
16
17
i8
19
20
21
22
23
24
25
26
27
28
29
30
31

sp ifhﬁflly bi nds Cat hepsin 15 S but does not
i nhT D11 The proteolytic activity of 16 Cathepsin S

17 18 These enbodi nents of the invention nmay be used
i the 1%j}reat ent of any disease or condition in
which 20'%h§ Sfs PIayiésslesre protinespabhalsyy
obott he ZhrdisgasesMelt cordbL ndqdi seases, .
incl ude, but 22 are not Iin?%ggqﬁgéxggﬁﬁéﬁyiglblnds
iﬁPFQﬁﬁﬁ%@r% Eoridia ivowparation of a medicament for

the treatment of a neoplastic disease.

Moreover, the demonstration that Cathepsin S is
localised on the surface of tumour cells suggests
that, to induce an. anti-tumour cell effect, there ig
no requirement that the antibodies which bind

Cathepsin S need have any anti-proteolytic activity.

Thus, in any one of the seventh to tenth embodiment, the

antibody
molecule thereof does not inhibit the proteolytic

activity of Cathepsin S.

In any one of the seventh to tenth embodiment, the anti-Cathepsin
S antibody molecule is administered in the absence

0f another chemotherapeutic agent, i.e. in contrast



23 for exanple inflammtory nuscle di sease,
rheumatoid 24 arthritis and asthma, ocul ar di seases,
and 25 atherosclerosis. 26 27 Mreover, the
.denonstration that antibody nol ecul es 28 which
specifically bind Cathepsin S but do not 29 inhibit
the proteolytic activity of Cathepsin S 30
neverthel ess inhibit angioggnesis enabl es the use of
31 such anti body nol ecul es™n the treatnent of other
132 conditions associated with Cathepsin S. 21 1 2 In
a i e odli there-i ravi ded a nethod 3
20fE€rE%§iﬁée%8§%ngF??% éggbé?%tgﬁgm?fﬁs ctididy<thy embodiment
f oleesedifysice hatrerimant activity of Cathepsin Sin a 5
3 . : .
patient in need of treatnent thereof, said nmethod 6
4 CORPr i Si adm ni stratign of .an anti baody nol ecul e or
7 nteel R ARG Bhcoti NG LA EoAnt T IOy R eETTY, 8
S whteh €agliegs ant Bbadyi bahecdlecspesi fhsal by MORR 9
[ ut S t inhibit the proteolytic 10
_ ° g?ﬁiw ggogoga%ﬂlgg}s?‘ﬁn%e ffoffoi}’?,bc rhederfas a
7 f Wethepsenbedi Meng thertdRuuse aéeléfagh%m' ody,
1 antﬁgody

| ecul e or,a nucleic acid encoding sa
8%@ﬁ@#ﬁﬂ@ﬁ%ﬁ%@%%ﬂ@mM@mmmﬁﬁm

9 the teeattwst nf ttheondition associated with 16

10 aberrant activity of Cathepsin S' wherein said 17
aftRFBHSS mitledilie aspdcrnutareyl diaifedtat EpsiupnS .18

11 behtdoesc9Jibi R ] otepl ytic activity of 19
Cat hepsi n S_.eﬁésg 2? Eﬁz\%gf&as&?%ée{l SPeat ment  of

12 tunours, t he enbodi nent s described herein 22 .

13 U§ss4 ﬂctaliiyt, r %%ten%ges glflt an vecn%%q_”lst Ihggewslggwn for

14 the first time that antibodies, which have |

may be

15 specificity for Cathepsin S, but which do not

16 inhibit the proteolytic activity of Cath.epsin s,

17 nev_'ertheless act as potent inhibitors of

18 angiogenesis. This was particuia.rly surprising to
19 the inventors given that, as described in

20 PCT/GB2006/001314, it was believed that, to

21 counteract the pathological effects ‘of dysregulration
22 of Cathepsin S activity, Strategies are required

23 which inhibit the proteolytic effects of Cathepsin
24 8. Furthermore, although the use of antibodies to
25 sequester proteins has been suggested as a

26 therapeutic strategy for sbme broteins, e.g. VEGF,
27 such a strategy has not, until now, been considered

28 as feasible For the treatment of diseases associated
29 with cathepsin S activity.

30
31 Accordingly, in an eleventh embodiment, the present disclosure

32 provides a method of treating a condition



23 which aberrant activity of Cathepsin Sis 24
associated, in particular conditions associated wth
25 aberrant expression of Cathepsin S. In one 26
enbodi nent, a condition is considered to be 27
associated with aberrant activity of Cathepsin S if
28 the proteolytic activity of Cathepsin S is greater
29 than in the absence of said condition, for exanple
30 wherein the proteol yti c “ktivi ty is at |least 20%
31 greater, for exanple at |east 50% greater, such as
137 agsacdased 1009k rEsitqgenestis| dast R200%ngr éat eeedr oat
22 5 ater. he absence of said 2
zcoﬁ%%a?%%tlﬁgﬁgénb% 9 %?‘hba conditiod is 3
3 comsindei ptraioi dye oS socC ieat-étodi tholalzeneabt 8XRRESSIEN
4 the in Sif.t ressjon_of Cathepsin Sis
15 %r é% %ﬁ}g|sr?‘3'td|1€n§5§8ﬁ %ife‘%’&iedteoﬁﬂHil on, for
56 pnaﬁmﬁe whedreiih Ehe eXRE e66dP md1scal ol €ast 20% 7
6greater exanpl e at | east 50% greater, such as 8
SP%%%#H&%@% GrEF6eFatherFHasi 0% caver inhitatt 9
of said 10

7 I egpd 15&9%0&1 e eg
condl ti1on. %3 %E?iﬂﬁgnﬁ%h%%ﬂg%g%% and vari ants

preferably retaln the ability to 2 |nh| bi t

i nhibit the

9 anﬁéd}&@ﬁﬁf't% Ql{lwqutﬂo%mb%aj\! en%bcl.u%I L sClosure,

proteol ytic activity o
therée is provided the use of an antlbody molecule or

a nucleic acid encoding said antibody molecule in

11

12 the preparation of a medicament for the treatment of
13 & condition associated with angiogenesis, wherein
14 said antibody molecule specifically binds Cathepsin
i5 S but does not inhibit the proteolytic activity of
16 Cathepsin g. ' '

17 ‘

18 These embodiments of the invention may be used in the
12 treatment of any disease or condition in which

20 angiogenesis plays a part in the pathology of the

21 disease. Such cénditions and diseases include, but
22 are not limited to, cancer, inflammatory conditions,
23 for example inflammatory muscle disease, rheumatoid
24 arthritfis and asthma, ocular diseases, and

25 atherosclerosis. | |

26 -

27 DMoreover, the demonstration that antibody molecules
28 which specifically bind Cathepsin § but do not

29 iphibit the proteolytic acti_vity of Cathepsin S

30 nevertheless inhibit angiogenesis enables the use of
31 such antibody nolecules in the treatment of other

32

conditions associated with Cathepsin S.



4 5 6 In one enbodi nent, the anti body nol ecul e of and

for 7 use herein has the ability to inhibit tunour
cell invasion. 8 9According to a sixteenth enbodi nent
of the disclosure, 10 there is provided an anti body
nol ecul e or a nucleic 11 aci.d encodi ng said anti body
nol ecul e 12 for use in nedicine, wherein said

anti body nol ecul e 13 specifically binds Cathepsin S
but does not inhibit 14 th@lproteolytic activity of
Cat hepsin S 15 16 Al so provided herein as a

lsevent eenth enmbodi nent 17 is the use of an anti body

molrecul €9+ 8. 48, NUGl & e ding_sai d antibod
“mol ecul 6, iR the 19 ﬁfggggg%ig%%% ésn%H?%hﬂ%ﬂtafTﬁ%%Od
3t heft teatnbig oofcomd?@icondisdainmeSeckat adtWrify, - '

activity of Cathepsin S, 21 wherein said antibody
4 B FCARRY BFRIE 35 CalREPEPRIB BULh dbes

nol eécu
5 nopat Mdibiin thedbet epbythen 23 RcE0LY t ¥5 0k E@%ﬁ&PSi n
68 in the preparation of a 24 nedicanent for the
t r EARBHIIRSE 24TeBAFERBHOR P Tassoenaibadvi nol eeuleiary
7 of a Gal bR BcSa RcadiAPOLde ai@gssaggﬂslgéuﬂ“e |
di sclosure is a pharnmaceutical 28 conpositron’
8 comprsimgadd antibodly mollastmllee epeai Rcalint @imdaci d
g € | A ;Said,.ant | Yy, fol. wherein said
an Beay Borcelf adeded ERlbTy the DR Gthad n
10 burctdoBsynotf Cabhdpgirt e proteol ytic 32 activity of
11 Cathepsin S. 24 2 Preferred features of each
enbodi nent described herein 3 are as for each of the
12 othes @spPeats dsubatiiédrnutmidinsntN £$8t R Gant ext
- demands . ot her wi se. .
13 "~ an antibody molecule or a nucleic acid encoding said
14 antibody molecule in the preparation of a medicament
15 for the treatment of a condition associated with
16 aberrant activity of Cathepsin S, , wherein said
17 antibody molecule specifically binds Cathepsin S

18 but does not inhibit the proteolytic activity of

19 Cathepsin §S.

20
21 As well as the treatment of tumours, the embodiments described herein

22 | may be used in the treatment of any condition with

23 which aberrant activity of Cathepsin § is

24 associéted, in particular conditions associated with
25 aberrant expression of Cathepsin S. In one

26 embodiment, a condition is considered to be

27 associated with aberrant activity of Cathepsin § if
28 the proteolytic activity of Cathepsin § is greater
_29 than in the absence of said cbndition, for example

30 wherein thé proteolytic activity is at least 20%

31 greater, for example'at least 50% greater, such as

32 at least 100% greater, at least 200% greater or at



5
1
[

12 inhibitor may be,
phar maceuti cal ,

6 Detailed Description 7 8 Cathepsin S Inhibitors 9
O As described above, any suitable Cathepsin S 11

nhi bitor nay be used in the present invention. The
for exanple a small nolecule 13

for exanple dipeptide a-keto-P- 14

al dehydes The di pepti de u-keto-0-al dehydes were 15
devel oped as pot ent reversigbe inhibitors to Cat S 16

and have béen shown to inhibit Cat

by Wal ker et al,
'%g | ess efficiency (wal ker et

17 | bei
L/ Bed 0%%%%%&% Ror

AR e éhpentahd bi gaird of 19

al,
Lat it . WaihC bnBa [ resent 20
e neRdnbSatiRet | B ERSaPLEsenty

3
4
5
6
7
8
9
10

i nventi.on is 4- Morphol i nsurea-'Leu-
vi nyqnfl}lo%l?ﬁﬁet?LPP%’S%S‘GWéredCaﬁhépsbairﬁﬂmféX@ﬂe%rﬂoﬂZ
whicch celthe8i HSg0; A | e the non-peptide 23
Cat hepsi ne% i nhi b:'i“?ot?%é %?%;é?ggani#]ﬁﬂf%%&neﬁ ap,
24 T SREGTCREAR DOOZhSaps2Bra76203a 4T WnrBQ k1ol ggg n
aneikhg j t Cathepsin S.inhibitor is 27
angantﬁ%g%uqhé %‘%Egﬁsﬁjs Sty Beaytor02s
angredEgrfr am2@® 38 Bdadi tive t he
Present. i Ovetd Qo _an 32 “anti bod 9%3535?6 gé?ﬂ a8
ungerstood 0 SFERTED aft LeRSt iZ08Enogeabet i or art
pateasther@ gecagy PRANPEPt Rr Lsi ng:
ﬁggggﬁ%%ggoggd§g?g, an

bi ndi domai n which is, or
ég%é%k}ﬁﬁ'nding domai n. 4 Anti bodies include but are

.anti

11
12
13
14
15
16
17
18
15
20
21
22
23
24
25
26
27
28
29
30
31
32

not limted to
For example, conditions in which the methods described herein may
be used include, but are not limited to
neurodegenerative disorders, for example Alzheimer’s
disease and multiple sclerosis, autoimmuné
disorders, and other diseases associated with

excessive, deregulated or inappropriate

angiogenesis.

In ‘
any of the eleventh to fourteenth embodiment of the present

any suitable anti-Cathepsin § antibody molecule, which

but which

disclosure,
QOes not inhibit the proteclytic activity of Cathepsin s
r

inhibits angiogenesis, may be used.

Such antidey molecules and nucleic acids encoding
such antibody molecules constitute, a fifteenth

independent embodiment of the invention.

In one example of the fifteenth embodiment of the

invention, the antibody molecule is a 1r4 antibody

Oor a fragment or variant thereof. Such fragments



5 pol ycl onal, nonocl onal, nonospecific, polyspecific
6 anti bodi es and fragnents thereof and chinmeric 7
anti bodi es conprising an i munogl obul i n bi nding 8
domai n fused to another polypeptide. 9 10 Intact
(whol e) anti bodi es conprise an i mmunogl obulin 11

nmol ecul e consi sting of heavy chains and |ight 12
chai ns, each of which carrigss a variable region 13
desi gnated VH and vi, respectively. The variable 14

ir egih@nvﬁ%éh%%aﬁéféfmg GRRRE SNERt anihy detelni ning
15 regions (CDRs, .also known as hypervariable

2 1 e4POABY t 18naiepdrrist baredor kot sponsbiRR)yoro

3 sca : olg conpl ntary.steric

-str%%?%?é a%%%n%ﬁggggtg%tgggﬁvh%Yégﬁﬁ%tbﬁ?%&@t@rnines

4the specificity of 19 the antibody. 20 21 Fraynments

of antibodies may retain the binding 22 ability of

5 . . .

t hien ioifcacinbaatnbady and ARYiDSIHSEH Jh123 f

6 the intact anti body. A@cprd%nglﬁ, forl¥%ﬁc§2%%§L38§es
of Y4 & 5FedSe R si hoanebbhi tuntesmnhtiies 25 upentrext 11 invasion.

7'demands ot herwi se, the teLm "anti bodi es" 26 shoul d be

8 understood to enconpass anti body 27 fragnents.
Exanpl es of anti body fragnents include 28 Fab, Fab',

9 F RHREPONT 14, @ PAFTeHHE BUPIYIAgHE AT s tho gigepgre,

10 bitsRenl HIc p36FY Seadhabagl a5 | tihodies
(see Us pa ent 5641, _87%%%3%%%1138;&gléféupca]teéwet

11 glacidpepcedingngadd (at)ibody05iple662e32 [ 1995]) ;

Sizagl e-¢hain ' y cul es.;. and.,

12

2007/ %5%935?%%%8%’7/ 5644 ﬁﬁ?ﬁ%&&%e&ﬂe
13 awpiegddiesliprimbods raahtentsibody bat f AGeramdts .irhibit
14 the proteolytic activity of Cathepsin g

15
16 Also provided herein as a seventeenth embodiment

17 1s the use of an antibody molecule or a

18 nucleic acid encoding said antibody molecule, in the
19 preparation of a medicament for the treatment of a
20 condition associated with activity of Cathepsin g,
21 wherein said antibody molecule specifically binds
22 Cathepsin S but does not inhibit the proteolytic
23 acti.vi_ty of Cathepsin S in the preparation of a

24 medicament for the treatment of a condition

25 associated With activity of Cathepsin §S.

26 S ‘

27  Another embodiment of the disclosure is a pharmaceutical
28 composition comprising an antibody molecule or a
29 nucleic acid encoding said antibody molecule,

30 wherein said antibody molecule specifically binds

31 Cathepsin 8, but does not inhibit the proteoclytic

32 activity of Cathepsin S.



4 The Fab fragment consists of an entire L chain ( VL
5 and CL), together with VIl and CHl1. Fab' fragnents
6 differ fromfab fragnments by having additional few
7 residues at the carboxy term nus of the CHL domain
8 including one or nore cysteines fromthe antibody 9
hi nge region. The F Cab') 2 fragnment conprises two 10
disulfide linked Fab fragma#ts. 11 12 Fd fragnents
consi st of the VET and CHL domains. 13 14 Fv
1fragnments consi st of the VL and VET domains of a 15
single antibody. 16 17 Single-chain Fv fragnents are
23n@mbﬁdyrédag@&ﬁuﬁEéubﬂIumchc@prdSthEed&%%fﬂdex&ereln
0 c e 1 ic es. the
3 RINE s @ﬁP gatncerg &yt%e g&hgg %%g S ¢ ?.

ckv to folman antig
4PluwkthMS|mnﬂ&Es Rh@Lnacbb&gydemaﬁﬁb Mhmeﬁmmﬁal
5Antibodies, vol . 113, Rosenburg and Moore 22 eds.,
Springer-Verlag, New York, pp. 269-315 (1994). 23 24

6 Di Deadibsd avescarigitiioant i body fragnents prepared by 25
7constructing scFv fragnments (see precedi ng 26
paragraph) with short |inkers (about 5-10 residues)

8 27chehy®ein Ihan¥kibiasgds VL domai ns such that
inter-chain 28 but not intra-chain pairing of the V

2 domai ns is 29 achi eved, resulting in a nmultival ent

f f
10 fr RONBQ o il 238v8, éﬁ'ﬁg@ﬁtgjﬁ\@ Q) éﬁ‘p%n Sep 404

anti gen- bi ndi ng sites (see, 31 for ex
11 ooimhihidyog3may1be usaﬂadllgzthﬂomrlas@mt éhventioPr athe

2 St vl Bl SRR © ¢

er enco
13 pharmaceutical, for example dipeptide a-keto-B-

14 aldehydes The dipeptide o-keto-B-aldehydes were

15 developed as potent reversible inhibitors to Cat &
16 by Walker et al, and have been shown to inhibit Cat
17 B and L, albeit with less efficiency (Walker et al,
18 2000). another small molecule inhibitor of

19 Cathepsin S which may be used in the present

20 invention is 4-Morpholineurea-Leu-HomoPhe—

21 wvinylsulphone (LHVS). Other Cathepsin ‘S inhibitors .
22  which may be used are for example the non-peptide
23 Cathepsin S inhibitors described in Thurmond et al,
24 J Med Chem. 2004 Sep 23;47(20):4799-801.

25
26 In another embodiment, the Cathepsin S inhibitor is

27 an antibody molecule, such as an antibody or
28 antibody fragment.
29

30
31 In the context of the present invention, an

32 “antibody” should be understood to refer to an



4 CDRs. 5 6 In one enbodi nent of the present
invention, the 7 Cathepsin S inhibitor is an anti body
nol ecule. In 8 sonme enbodi nents of the invention, the

wahbd-hady; 9 nol ecule is an anti body nol ecul epmkgﬁoommmz

L 0 -y R W

I O O =
N A =)

15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

inhibits the 10 proteolytic activity of Cat hepsin S
An exanpl e of ‘11 such a suitable binding agent is the
anti body 1E11 12 as descriB2d herein and in the
applicant's copending 13 international patent
apincatgloiul 200604 0804Ber ddf cdnianngopribepitgef r om
GB0507219. 4 an % 0507 12. 3. %% he, |nvenHors have

i fETIRFSEES Re PARPRBIAEPTEATS Wikt nces O5f “fhe W and
\ﬂhdﬁFldyaﬁsOEothanlahaﬂbodgﬁﬁﬂmrhgﬂygﬁﬁiﬁ% dth

Furt her ngr e, i_nventors have i i fied the six
COREIHONGSs 18f FlE'}\Sol‘y"ulis%ﬁe|1’E5>*€1911 ‘Qt’c % 3, 4, 5
a&%@elc&%ﬁlméﬁoe@aﬁan.beﬂoﬁ@@@nﬁl&e atlivepayific

nmol ecul es for use 22 in ang}hone of the first to tenth

asPciodies: rad2SrpresBhf TRTEPRT RIS LCi ni t ed

t O A RAUL S0 %rhl@‘![h&gaﬁhﬁtﬁ@%‘éfd&l&@ﬂ%&ﬂ@@ﬁg(ﬁ the
1E11 anti body, and the CDRs having the
s edprarice £U2dd Eoc hegEheheP@l YPeRitidR s0 ext ends, for
exanpl e, to 27 any other antibody which inhi bItS
Cathepsin S 28 proteolytic activity. For exanple

,vammts (ofholEl1anRdbofiied aeiwtida arhdmawnppigbudin

| L€ 30 BEGLEOLY L A0l ke AfneCal By De

n-sore di rren e 1 nventi Thus,
t heheGDR ,armand 82 ahudhseqme,ne@sa ofanzlﬁévlﬁrﬁgannl body,

B e T L

nockdiiced camisietacbd Bhresi comsl énrertdreridm rietan:mdnmg

S§ %%2%%? %%R%?eagDR known as hypervariable reglons)
and four framework reglons (FR) or scaffolds. The
CDR forms a complementary steric structure with the
antigen molecule and determiﬁes the specificity of

the antibody.

Fragments of antibodies may retain the binding
ability of the intact antibody and may be used in
place of the intact antibody. A&cordingly, for the
purposes of the present invention, unless the
context demands otherwise, the term “antibodies”
should be understood to encompass antibody
fragments. Examples of antibody fragments include
Fab, Fab', F (ab'}2, Fd, dab, and Fv fragments,
scFvs, bispecific scPFvsg, diabodies, linear
antibodies (see US patenit 5, 641, 870, Example 2 ;
Zapata et al., Protein Eng 8 (10) : 1057-1062

[1995]) ; single-chain antibody molecules ; and



4 variant are preferably 30% or |ess, nore preferably
5 20% or less, nost preferably 10%or less, within
the 6 entire CDR Such variants may be provided using

wbhfo7AxdogAchi ng of the present application apfyaeigrensiz

w o 1 oy ol W

i el i
ol W N 2 o

16
17
‘18
19
20
21
22
23

. 24

25
26
27
28
29
30
31
32

techniques 8 known in the art. The CDRs may be
carried in a 9 framework structure conprising an
anti body heavy or 10 |ight2&hai n sequence or part
thereof. Preferably 11 such CDRs are positioned in a
Im&a&h@@eeafﬁesaﬂﬁﬂb@@uéé facridie frosi bnohbodiyt he
of naturally occurring 13 Vii and VL domains.

T 1']ttlons of such CDRs may 14 be determ ned as
descri bed in Kabat et al, Sequences 15 of Protelns of
I munol ogi cal | nterest pt of 16 Health

HUFeéh F8éx \ﬁweeeenbu%@w%m% aeere%t&ge BocRain| | et

ofardde@ihh, cDLELRub! oot ivh My @d- 32420 18-1984nesd
onli ne at wwww. kabat dat abase. com 19

ht@l;ff/%“-’ FroRor el Femneris D0 bevipgr eRéifbpeal few
"”}3-;! 1okl QEStH@ycﬂlﬁﬁégaééfﬁﬁdﬂ&Q%fz%hédgHi' ahakiy be

to the Framewor gions of the 23 variable
r egxcdrmsimsu ehecharigese | ey e rfgsaiamer khe4anegbods may

e 23Rl | bila R LRAOP ZAdapunpaRRLELLY o he

ant mever ve and as
shawmlﬁndehelﬁseﬁxanplE%aQMdniqoresent i nventors have
al so shown that 29 anti-angiogenic effects may be
achi eved using 30 anti body nol ecul es which bind
CathepsigneSthutomhi sh 31 tdhoe not andghiclilt dbiheins .
proteolytic activity of Cathepsin 29 1 S. Such

anti body nol ecul es may be used in any aspect 2 of the
prres erbginavMent tonsiSt o Antidadi esid vH degainstbe a

i nyention hereiin include
single antlibody.

Single-chain Fv fragments are antibody fragments
that comprise the VH and VL domains connected by a
linker which enables the scFv to form an antigen
binding site. (see Pluckthun in The Pharmacology of
Monoclonal Antibodies, vol.113, Rosenburg and Moore

eds., Springer-Verlag, New York, pp. 269-315 (1954).

Diabodies are small antibody fragments prepared by
constructing scFv fragments (ssze preceding
paragraph) with short linkers {(about 5-10 residues)
between the VH and VL domains such that inter-chain
but not intra-chain pairing of the V domains is
achieved, resulting in a multivalent fragment, i.e.
a fragment having two antigen-binding sites (see,
for example, EP 404 097 ; WO 93/11161 ; and
Hollinger et al., Proc. Natl. Acad. Sci. USA, 90



5 "chineric" antibodies in which a portion of the 6
heavy and/or light chain is identical with or 7
honol ogous to correspondi ng sequences in antibodies 8

Wﬂ%d'/)’l%!vls'f roma particular species or belonging. ﬁél&f@’“%”n

particul ar antibody class or subclass, while't

remai nder of the chain(s) is |dent|cal wth or 11
honol ogous to correspondi n@7sequences in anti bodi es
12 derived from another species or belonging to

1 anethers 48 antddmdy cl ass or subclass, as well as
fragnments of 14 such antibodies, so |long as they

2 exhibit the desired 15 bi ol ogi cal activity (see U S.

Pair@f ép £ )
e R R

4(1@%&?). Chlnerlc antlbodles of 18 interest herein
sinclude "primatized" antibodies 19 conprising
vari abl e domai n anti gen-bi ndi ng sequences 20 derived
6 f r &mn ranﬁcmnbuﬁimerxtr iofatéteprgsedt dliwmmtth @1, Miwkey,
nst.a ces.. 23
7 25500 Pl Srar b T B A R
8 |nmmnel@mbd&imamﬁsb@fpmh&umadennlamy Ehétaﬂﬂnbod@y

e|t 6 nat ural | et| aII Suc t ho

9 e oS fi I gkt Boa RbTEH £8 el SRR 0 TR g
10t epfmu:m[e_au(&@laitdﬁua@d oldl bat:BEﬁs:(ﬁ.gg5) Aata=enp1256£29

:495-499), recqonbina DNA techn| e 30

11 SO0 i pa e 59 Aseht e oS, AR d 1ET
12 t eshniapes Hesi hgrankl aaaylhl tm@ram:(@&ﬁ: & GopdAding

G ackson et a/. (1991) Natu 352: 624-628 and 30 1
13 w%e@a%onaémgﬁ)en@ Ppﬂré%%%gwowwﬂﬁ@%és 2

14 Otdeiimiig Redyrit9duebhoBsbeehl 9Uesaral eptesonibed . 3
in Using Antibodies: A Laboratory Mnual, eds. 4

15 pafheuiBteniors Bsve SPerhgtHaR beRe IaARaEsHY 1999,
16 sequences of the VH and VL. regions of the intact

17 antibody 1E1ll. Furthermore, the inventors have

18 identified the =six CDRs of this antibody {(Seq ID
19 Nos: 1, 2, 3, 4, 5 and 6).

20 _

21l As described above, the antibody molecules for use
22 in any one of the first to tenth aspects of the

23 present invention are not limited to antibodies

24 having the gpecific sequences of the 1E1ll antibody,
25 the VH, VL and the CDRs having the seguences

26 disclosed herein but also extends, for example, to
27 any other antibody which inhibits Cathepsin 8

28 proteolvtic activity. For example variants of 1Ell,
29 which maintain the ability to inhibit the

30 proteolytic activity of Cat 8 may be used in some
31 embodiments of the invention. Thus, the CDR amino

32 acid sequences of the 1E11 antibody, in which one or
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5 6 Traditional hybridoma techniques typically
involve 7 the i munisation of a nouse or other aninal
with an 8 antigen in order to elicit production of

YhRhoeyt es 9 capabl e of binding the antige
?ynphocytes are 10 isolated and fused with gcg§§?gﬁgmsu

cell line to form 11l hybridonma cells which are then
cultured in 12 conditions ¥ich inhibit the growth of
the parental 13 nyeloma cells but allow growh of the
amddrdeodynihéd peoducesiiesd | sre Thaiimikal dayaaiBy be
subject to_ 15 genetic nmutation, which _may,or may, not
alts&sc @fe 16 Sgﬁd%ﬁ@l%%%i i (P ight AP eactd

preduceds 14 Syathsiis Ad badies&anokecardepnsi ng
techniques 18 known in the art (see, for exanple,
Kivagpiemteprgl predenablyp| 30y . 1qsEo0npreoBresr@Bland

Krgfas o8t 18ks, Imod0 AR, MotdYy k29@L) 249805 - She
21 22 Modifications may be rade in the VH VL or CDRs

oferZ3d reh €0Bi ngdiAy verburss mRy ihedeadviidethusFRg ©Re ng
S Ui b t i i-n_t
b thiBl) b hfle SRS St Al Fhent Plyes
produmednbyh6aint rticke ciDRE aneGDRe eagri€BRBniato a VH
or._VL d in, 27 ki ng such _a . ks.. e )
CronehgRE) Bgleh ek e il S tan MBSy ey or
shAdbhlti oha28 seghancpieod pari cthexraoéper Poeferatblyl |
vari able 30 donmi ns, | acki n is.generated and.is
B R A R e SR AT T hes Rt i,
t @c32hpr pdceitaver M ramr @GNS .ofUsiargranal ogetsrr 3dg 1
techni ques, _.novel VH and VL danai ns conprising CDR 2
d&Fi f8d YBqUeRRERS of THe RS AeftFon ey B 3

prRedyeedrméned as described in Kabat et al, Seguences
of Proteing of Immunological Interest, US Dept of
Health and Human Services, Public Health Service,
Nat'l Inst. of Health, NIH Publication No. 91-3242,
19921 and online at www.kabatdatabase.com
http://immunc.bme,nwu.edu.

)

Furthermore, modifications may altermatively or
additionally be made to the Framework Regions of the
variable regions. Such changes in the frémework
regions may improve stability and reduce

immunogenicity of the antibody.

However, as described above and as shown in the
Examples, the present inventors have also shown that
anti-angliogenic effects may be achieved using
antibody molecules which bind Cathepsin S but which
do not inhibit the proteclytic activity of Cathepsin



5 Accordingly, antibody nol ecules for use in the 6

i nvention may be produced by a nethod conprising: 7

(a) providing a starting repertoire of nucleic acids

g a variable domain, wherein the v
‘ngﬁgﬁ%g?ﬂcludes a ClJR1, CDR2 or CDR3 to be%?e§?%@g§0Kﬂ2

10 or the nucleic acid |acks an encodi ng regi on for

11 such a CDR; (b) conbini#y the repertoire with a 12
donor nucleic acid encoding an am no acid sequence 13
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h&yimgmﬁhEmsabudycmohsc@hmmnmﬂskﬁemsba Na: athy 2sp&ct
%re n such that the donor nucleic acid
1§ﬁ gq%ggﬁsg& i AE8HHECEDR region in the repertoire
so 16 as to provide a product repertoire of nucleic
aC|ds 17 .encadi ng a varjable domain; (c) expre33|n

R PRSP FoTabFasinf thh  rBIIAT PEFELFoIPEL UER)

19’ SARRGHIN] 231 $B6E4 bd cu@n&ﬂ;gﬁ{] -Digdinenf bagerat 20
specific for CatS; and (e) recovering the specific 21

ameayeh B0 @ n g1 TR grRmEn oS Haeiicadc @ tBnebdi ng 22
"hoﬁUT%gE%%hgg EB¥ré£5%ﬁHEh§“bé&Héﬂ@é@ 1%F89t9£o§§es
testlng the anti body nolecule for ability to inhibit
24laiaegr drenl §t ParabtilAt BRACIGH Nepdedosging g a

A'ga%%'l%ﬁ‘é% EﬁEEBb &5 Qizo%c‘i%s ntipogLesyfor 27

e |nvent| may | nvol've Trandom nut'agénesis
de@hlgdﬁe(sﬁ ethGM¢@pt3kaﬁﬂIldﬁnﬂd@adowath osi ng,

1 Jort gERIRLR SHE SN, KRt AT AL 1800100
aldeativatl Feby, a%eméx&darcg:eﬂmiobgungutag&ne’sﬁlsr
t he_nol e | ar evol uti.on a roach

1 o BP e AP BT DRGSR P01 PGS 38000 RIS ) 2

Sehueh 2996hddMak, Bsol1adas D kil exdibibHavhegdesired
%‘i%‘.i%%—‘%%!ﬂ%&?%@?t CaedYIRPAILS B0y 4, s16,
567 ; and Morrison et al., Proc. Natl. Acad. Sci.
USA, 81 : 6851-6855 (1984)). Chimeric antibodies of
interest herein include "primatized" antibodies
comprising variable domain antigen-binding sequences
derived from a non-human primate{e. g. 01d World
Monkey, 2Ape etc), and human constant regiom |

sequences.

Antibody molecules for uge in the present invention
may be produced in any suitable way, either
naturally or synthetically. Such methods may
include, for example, traditional hyvbridoma
technigques (Kohler and Milstein (1975) Nature, 256
:495-499), recombinant DNA technigues (see e.g. U.
S. Patent Nd. 4,816, 567), or phage display
technigues using antibody libraries (sees e.g.

Clackson et al. (1991i) Nature, 352: 624-628 and
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5 fragnents may be tested for binding to Cat S and
for 6 the ability to inhibit the proteolytic activity
of 7 Cathepsin S. 8 9 As described herein, the

nol ecul es which may be used in sonme 11 aspects o
present invention have an anti- 12 proteolytic
effect. Furthernore anti-i#lasive and 13
anti-angi ogenic activity has al so been denonstrated,
14wascsj@£railbedli9|920 helﬁxan@dﬂemlow s ltthefr7gbere315

les th f the antibo | f the 16
RS oag: PrEoTRE pett %%ﬁ%{:u?r%zn‘?oﬁﬁfﬁ%é

171:[10 leGiwae ahei g ek hhBabhswatd:ho MaiRp1lhe eds'. n ak ed "
18 anti body nol ecule. A "naked" antlgody nDIec
1@*1381?%%tq thédy - nbPéEuFBT IR dfpTROM ﬁ]tlﬁ’@'é’t' e t h

an 20 "active therapeutic agent”. In the context of
the 21 present application, an "active t herapeutic
i tipnad éyﬁﬁpé@@ﬁet%¢h%&%%ﬁ%MﬁMﬂ%Q@§1§bﬁFﬁ@é?@d

tocr?é" 1?@:111?1‘1%&%9@)6 gpi 5t Mo&éé‘cdﬂ%ﬂiféxa%tﬂl%@ymth an

fragments, CDRs 24 etc) to produce acogug&e
Bmmlg@gl ah deﬁrzso"abww piehEiden efademphocytes

n 2 IS
LA SR TN e DL Sh ey ore
dyexﬂ@ﬁeﬁ.2&62§ubﬂﬁuwmtbn@ugﬂﬁbyws@ell AAngnbohéerm

rﬁ%% &%é Oflﬁge nvgn é?ﬂg@%%%y ;32 nol ecul e

e 1 1 nvention
mmpﬂﬁauu@nshwhﬁahnunhlhnt|hmmnnnnﬂﬁug&t&heZparental

B ot AL a oo T a e Rsont 4
rﬂg&dﬂﬁdin@heﬁmﬁberapﬁuthﬁbﬁgﬁﬂma@&nﬁﬁ@ih&bjﬁﬁtetule.
genetlc mutation, which may or may not alter the
binding specificity of antibodies produced.
Synthetic antibodies can be made using techmigues
. known in the art {see, for example, EKnappik et al,
J. Mol. Biol. {2000) 296, 57-86 and Krebs et al, J.
Immunol. Meth. (2001) 2154 §7-84.

Modifications may be made in the VH, VL or CDRs of
the binding members, or indeed in the FRs using any
suitable technique known in the art. For example,
variable VH and/or VL domains may be produced by
introducing a CDR, e.g. CDR3 into a VH or VL domain
lacking such a CDR. Marks et al. (1992) Bio/
Technology, 10: 779-783 describe a shuffling
technique in which a repertoire of VH variable
domains lacking CDR3 is generated and is then
combined with a CDR3 of a particular antibody to

produce novel VH regions. Using analogous

f2007ﬁ]01312
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6 Methods of produci ng i nmunoconj ugates are wel |
known 7 in the art; for exanple, see U S. patent No.
8 5,057,313, Shih at al., Int. J. Cancer 41: 832-839

e Shih at al., Int. J.Cancer 46: 1101;
?%%%ﬁ?%g@wng, Chemi stry O Protein Cbnjugat%g%kﬁﬁgﬁ%Tsu
Cross-Linking (CRC Press 1991); Upeslacis at al., 12
"Modi fication of Antibodi el by Chenical Methods" in

13 Monocl onal Anti bodies: Principles And
Appldredigiuens, nddeBi vEhawmd | .ddpedss) coppgesii87e230
(Wley-Liss, Inc. 15.1995); Price, "Production and
c?gﬁ%%’ FEIPFBHeEf 01 658y MIRRTE PEFERGE Bl Ve
Ajrdimdi=gs, " i n Mnoclonal 17 Antibodies: Production,

Engi neering And Clinical 18 Application, Ritter at
a/.(eds.), pages 60-84 19 (Canbridge University Press

199%00rd20 g3 %, | Bnthosey, appects &f fdheuBeesantne

I nventi on, &ﬁere it 22 is_desired to enploy a,
comiRaicanmeY ReCcarpdipeet by 23 methiosi fEFPEREIRT:

C i C, j ' e ~24 L Si n
e e
agenoding bevasédbleslarisuc whismediiosbrj vgaiaslei | |

h nu 2 nt \Yj onvepLi

| et ZREL 0500 GOMETGHOS Y BRSO RUTBE hBlaced

| eoalthseduohed30 tonduladsl |31 emaloldésat hegiuse HPrsuch
31.1] n nj tes to target er.ap | C_agents
ST EREY 1P| Eondkiht Sl STSTRLASEANGHLY T S
agenior34utl shy havé dtcodiviptoxiemiebf ecfid Secoauky,

a 2.des%hibed above, it _has bee% fOEBd tha£ 32 3
cORVERE; GRS PYTUSRES cHe bt et &fFedtics cHidets %1
upr,egubat Eonepéifat HiefIsithasS amd denoel husleiacecdd 5
tynmouyr cells, fornﬁﬁg | e colorectal _tunour cells. 6

By SerPpf6y FRE SR-P JUEHCE Of &fCahPPSERLHEDST D

as to provide a product repertoire of nucleig acids
encoding a variable domain; {¢) expressing tﬁé
nucleic acids of the product repertoire; (4)
selecting a specific antigen-binding fragment
specific for Cat8; and (e) recovering the specific
antigen~binding fragment or nucleic acid encoding
it. The method may include an optional step of
ftesting the antibody molecule for ability to inhibkit
the proteolytic activity of Cathepsin S.

Alternative techniques of producing antibodies for
use in the invention may involve random mutagenesis
of gene(s) encoding the VH or VL domain using, for
example, error prone PCR (see Gram et al, 1992,
P.N.A.S. B9 3576-3580. Additionally or
alternatively, CDRs may be targeted for mutagenesis

e.g. using the molecular evolution approaches



7 S anti body and a chenot herapeutic agent, the 8
Cat hepsin S anti body part of the i nmunoconjugate is 9
expected to counteract this effect. Mreover, the 10

w8hiA9gy, portion of the inmmnoconjugate moum%
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expected to have a longer active half life |nTp%gh%?m}”
body than the chenot herapeutic agent and so may 13
counteract the effects of 3he Cathepsin S 14
upregul ati on caused by the chenot herapeutic agent to
13 aahirg Belit byasatbiachedz1 I®dl7 pAY FBUOABEOR] Agat e
of an antl-CatheES|n S anti body 18 nol ecule and a
ch&HsEherapedit Yol afept 4%t M >PY f urt her aspect “of
the present invention. In one 20 enbodi nent, the

anti body nol ecule is cleavable from 21 the
chandraepapéuced agehtvasiantsoreddbodier 22dexanyl e,
a f?%fg&%aélsnma§3b§4t<§£1@e@%1bqﬁxla1%ew eatf aramgesdp
the i'nvention nma onprise tfurther nodifications.
Fctrhee)abm’snéyt he mt et arad@mrlysigl peosylay eof
p%gxh'% ar l'inked 27 to albumn or a

nonpr o elnaceous pol ynmer. The 28 anti body nol ecul e
may be in the form of an 29 innunoconjugate 30 31

b|||t f an for exa
W§Ie§ ﬁ?? dg o i"AhI Bt hga%Fo %%rat
1 theti mntyboﬁyﬁabhequﬂens Sitnieh eyt eet ededsnngscamey 2

ook T hod o Pl Bamle A L Yol oo

f|pbt@ﬂ:b§$9t£cséb§é<ﬁ*al e Fatikaenidsed antor i axasple &ba- 5
Phe- Arg Vgeni s onS| ere% to |nh|b|t the. 6
praattéoﬁwf-eg%w Ty BrC SR 8SFP fEmARSt Jf%ed

as described in the Examples. This therefore
enables the use of the antibody molecules of the
invention asg active therapeutic agents. 2An antibody
molecule for usge in the invention may be a “naked”
antibody molecule. A “naked” antibody molecule is
an antibody molecule which is not conjugated with an
*active therapeutic agent”. In the context of the
present application, an “active therapeutic agent”
is a molecule or atom which is conjugated to an
antibody moiety (including antibody fragments, CDRs
etc) to produce a conjugate. Examples of such
*active therapeutic agents” include drugs, toxins,
radioisotopes, immuncomodulators, chelators, boron

cgompounds , dyes etc.

Immunoconjugates

In another embodiment of the invention, an antibody

molecule for use in some embodiments of the



7 ability to inhibit its activity by a statistically
8 significant anmount. For exanple, in one enbodi nent,
9 an agent for use as the Cathepsin S inhibitor is 10

nhibit the inhibitory activity by
W??bd?dg)@){‘or exanpl e at | east 25% 50% 70% %&gﬁ%ﬁﬁmcmn
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90% 12 when conpared to an appropriate contro
anti body. 13 14 The abilit$3of an agent to inhibit
tumour cell 15 invasion may be tested using any
suidwdiiei drviayl ®e 16 aBsayok@owh dr imderidonjbgate,
exanple, such ability 17 may be tested using a
Mot elR RSy den a&’ﬁéﬂ?ﬁ@k’ fgapueny GoBiTRTES %é’ &kt .

They @it} Q%ér‘é@:'eﬁ%&lce aB‘EMtbe e t:asd et 4SiiRY 28BY ¢

-suitable tunmour cell line, for 20 exanple a prostate

cafay MenR ClemothfE aP@u*glc p&EZen iy PR EIEEEC POSREVESY |
line e.g.U251ny, a colorectal 22 carcinoma cell Iine,
e.g. HCT116, or a breast cancer 23 cell line, e.g.
T\Meth@ssz Womplngmn@g@@@ornﬁs}gad@szm@mlaeké@mo

tymour: ce Si if q?ﬁ tfe ability
to |ﬁ%k% %q?n§gg|%%a% 18 S%%tl@tl%&] %ﬁ% signi ficant
anpUut?, Ha3r, &kdhpke, aln, omtenbodiaxmﬂr 427 8i2agent

fg{lll%él%te) Ag ke gat gegfints .%Tr'&‘;%%:él?glré S %%1a*ihﬁ6t 0

i nvasi on eas exafpl e at
| ecst9@5Y Moo Chess8690 Of Eﬂ%au't:remﬁﬁugmmaneﬂnﬁo

priate ant 1 36 The _ability
o R gEERg AR el 60 cheay > B plar ec
us'1MtghaT1)Caﬁ:libhablfeAﬁ8$E§ldk@@VM§y i Chdntieadr MetBolBer in
exa sych ab Ilt may be tested ing.the 4
 PEEALPHIERS Relag kes Ao ARBLILaEL08S
deﬁerdrb@c g .t nadExanpbsgesfmv XA 12yMak Egeln®.
based assay. 7
995) ; Price, "Production and Characterization of
Synthetic Peptide-Derived Antibodies, " in Monoclonal
Antibodies: Production, Engineering aAnd Clinical
Application, Ritter et al.{eds.), pages 60-84

(Cambridge University Press 1995).

In those aspects of the present invention, where it

ig desired to employ a combination of a Cathepsin 5§

inhibitor and a chemotherapeutic, an immunoconjugate
comprising an antl-Cathepsin 5 antibody and a

chemoctherapeutic agent may be used.

Such immunoconjugates will have a number of
advantages over conventional treatments. The
demonstration that Cathepsin 8§ is localised on‘
tumour cells enableg the use of such
immunoconjugates Lo target chemotherapeutic agents

to tumour cells. The targeted chemotherapeutic agent



8 In certain aspects of the invention, for exanple in
9 assays to determ ne the presence of tunour cells in
10 a popul ation of cells or in diagnostic techniques

erm ne the presence of cells in vi
Wf) g%()éflfgg ‘f'% TIGR2007/001312
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ed 12 anti body nol ecul es nay be used.
whi ch may be 13 used include radi ol abel s, enzyne
| abel s such as 14 horseradish peroxidase, al kal i ne
phosphat ase, or 15 biotin. 16 17 Nucleic Acid 18 19

Nm&ehevecwsf@ytmlm diffecpr.esenbnéilyensdson may 20
caonprise DNA o may be produced 21
r SESFBILRSMt ﬁyovgyﬂ%&qscéﬁeﬁl forungy thay neans 22

avankabkeoh 81 1P0gfed rbﬂéi'r%t@fetr gkeﬁ%hégl agugéom ng 23
usi ng standard techni ques. 5 The nucleic acid may

b&PrRIELEEHORN®H %f»}h%lap&r @ﬁlr ChEecqblt Bpriges of

eXapBhe AeYifUSede. e;&mp% VRAGHRLRaY! EHfour cells.
adenovirus, etc.), baculovirus; yeast 28 vector,

pBag eméhmm@smelmamqqqmmat@h 3] n@@oﬁ@tlﬁ@lﬁnmm,

d d
?%egﬁﬁc dg into a o?%ugZEIa§§ﬂlcht%%rgaycge
pCakaeyetncsoantahaﬂxumant 032 thg7 inmEgpcdugtdrere is
%xpl L3R re\}at &lé racncom% e;étc%% dece ﬁnggvé’é °t1§11°°' S

nanlpu %t ¥on nucle I'C
paapabaﬂyqpoﬂtlmmuﬂﬁﬂuhaﬂﬂmmumdnshnugase would be

nmut agenesi s u i ntroduc f to 5
CHIPEERER Bo RO ARt Baha HnaroE BL5P B o e
6bsag, cheah Eﬁér@hmoﬂﬂﬁﬂagi’ﬁltﬁmhgéﬁtscan@ Mplmeepl ar 7
Biolo% 5th ed. subel at  al. ggs.,,Jogn Wley &
countekract the éffects of the Cathepsin
upregulation caused by the chemotherapeutic agent to

which it was attached.

An immunoconjugate of an anti-Cathepsin S antibody
molecule and a chemotherapeutic agent forms a
further aspect of the present invention. In one
embodiment, the amntibody molecule is cleavable from
the chemotherapeutic agent by a protease, for |

example, a Cathepsin.

The antibody molecules for use in the invention may
comprise further modifications. For example the
antibodies can be glvcosylated, pegylated, or linked
to albumin or a nonproteinaceous polymer. The
antibody molecule may be in the form of an

immunoconjugate.

The ability of an agent, for example a small

molecule or antibody, to inhibit the proteolivtic



8 Sons, 2005 and, Ml ecular Coning: a Laboratory 9
Manual : 3rd edition Sanbrook at al., Cold Spring 10
Har bor Laboratory Press, 2001. 11 12 Chenot her apeuti c
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he 15 i nvention, chenotherapeutic agents may
used, for 16 exanple in conbination treatnent regi nmes
with 17 Cathepsin S inhibi3®rs. In such enbodi nents,
any 18 suitabl e chenot herapeutic agent may be used in
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T%@p&&ﬁ@&%ﬁﬂ’@@éﬁﬁﬁﬂé L cdie ddvud dyl aheisyet base
inhibitor is 5- FU. An exanpl e of an
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I n€l ude cisplatin 29 and oxali platin. In one
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biIt or used i n present 1 nvention.
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i nvention, the 5 chenotherapeutic agent is a

t opoi sonerase inhibitor. 6 Any suitable topoi sonerase

| mtdDialan irgyobeatiseflent to inhibit tumour cell
invasion may be tested using any suitable invasion
assay known in the art. For example, such ability
may be tested using a modified Boyden chamber as is
known in the art. The antibody molecule may be
tested using any suitable tumour cell line, for
example a progtate carcinoma cell line, e.g. pC3, an
agtrocytoma cell line e.g.U25img, a colorectal
carcinoma cell line, e.g. HCT11l6, or a breast cancer
cell line, e.g. MDA-MB-231 or MCF7. An agent may be
considered to inhibit tumour cell invasion if it has
the ability to inhibit invasion by a statistically
gignificant amount. For example, in one embodiment,
an agent for use as the Cathepsin S inhibitor is
able to inhibit invasion by at leagt 10%, for
example at least 25%, 50%, 70%, 80% or 20% when

compared to an appropriate control antibody.



7 the present invention. In a particular enbodi nment,
8 the topoi sonerase inhibitor is a topoisonerase | 9
inhibitor, for exanple a canptothecin. A suitable 10
eYaye] rase | inhibitor, which may be use
‘W?lmg?gggﬁt invention is |renotecan (CPT- 11)@dﬂﬁﬁﬂk%m1ﬁz
active netabolite SN-38. CPT-11 specifically acts in
13 the S phase of the cell3€ycle by stabilizing a 14
reversi bl e coval ent reaction internedi ate, referred
15T A8l ld tel edvageagent| eavagellridmping ogrdesay ahgo
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androgens; anti- 25 adrenals; folic acid
repl eni shers; acegl atone; 26 al dophosphami de
gl e ssirt@ina geRerEr uPf ntle aBiEn i prang 8&r PHample in
DeRld ARG degtemﬂhéeeﬁe Lpxale 2fodef abamne,
denecol cine; diaziquone; elfomthine; 29 elliptinium
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15 Dbiotin

16

17 Nucleic Acid
18

12 Nucleic acid for use in the present invention may
20 comprise DNA or RNA. It may be produced

21 recombinantly, synthetically, or by any means

22 available to those in the art, including cloning

23  using standard technigues.

24

25 The nucleic acid may be insetted into any

26 appropriate vector, for example a virus (. g.

27 wvaccinia virus, adenovirus,etc.), baculovirus; veast
28 vector, phage, chromosome, artificial chromosome,
29 plasmid, or cosmid DNA. Vectors may be used to

30 introduce the nucleic acids inte a hogt cell, which
31 may be prokaryotic or eukaryotic.

32
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7 fluorodeoxyuridi ne nonophosphate FdUWVP, which, 8

t oget

her with 5,10-net hyl ene ‘tetrahydrofol ate 9

(CH2THF) fornms a stable ternary conplex with 10

chkat e synthase (TS), resulting in enzymg Jdebio7 001312
Itron. TS catal yses the reductive nethyla{%%n 1

of deoxyuri di ne nonophosphate (dUMP) by CH2THF to 13
produce deoxythym di ne nondphosphate (dTMP) and 14
di hydrofol ate (Longley et al Nat Rev Cancer, 3:330-
15 @3 &urddR3) debaiti Bi Sel@adid Ofp frrmwrdeschitgaekeadd

16 novo intracellul ar_ source of dT

mhi%P i,s 17

VP, :
e RIS FPTDRACLERH R ELPF I S et 9rstes

| i Ridicon ikeperbbsrh i GV £l anBars i Ne- BScdinseet:eds 19
mechani snms of cytotoxicity, have_al so been_descri bed
200 HIBETYS - s SEAUGECHS i NP F oiPToof2 PNA 1nto

Jergele o sa Bian

\ I8y p8braknd?
- 330- 338, 2003) . Wher e

r fet erfed iexannde. t GUSpeRt fRrotedienit Hay Medgenéays

Ty ! 5% O%li‘?,ﬁﬁf&ﬂ@fr& 0ofl té@é.,a%mgwgﬁg 65

ke

I'ng biologicalTy active derivatives an

sulstantitdls eqdi vibéetslahe?leptingshisc haberatnryhe 28

anti.t YU, x@CY 4 -\ it pecific be 29
use }%gg 340‘?i*#%%&%%ﬁ%ggogrggt%%htﬁgsﬁiﬁﬁ)es any

r égnient Dafocanobgnefess a B0Wuman or non- human
animal. The treatnment nmay be in 4 respect of an

exi st

ing condition or may be 5 prophylactic

( prsentharayeutiecahgents. Treatnent nmay 6 incl ude
curative, alleviation or prophylactic 7 effects. 8

As described above, in some embodiments of the

invention, chemotherapeutic agents may be used, £foxr

example in combination treatment regimes with

Cathepsin § inhibitors. In such embodiments, any

suitable chemotherapeutic agent may be used in the

present invention. For example agents which may be

used include antimetabolites, nucleoside analogs,

thymidylate synthase inhibitors, platinum cytotoxic

agents or topoisomerase inhibitors. Examples of

thymidylate synthase inhibitors which may be used in

the

invention include 5-FU, MTA and TDX. In one

embodiment, the thymidylate synthase inhibitor is 5-

FO.

An example of an antimetabolite which may be

used is tomudex (TDX). Examples of platinum

cytotoxic agents which may be used include cisplatin

and oxaliplatin. In one embodiment of the invention,

the

chemotherapeutic agent is cisplatin. Any

suitable topoisomerase inhibitor may be used in the

present invention. Examples of nucleoside analogs



9 "Treatnment of cancer" includes treatnment of 10

condi ti ons caused by cancerous growth and/or 11

vascul ari sation and includes the treatnent of 12
wheaiRhaski ¢ growt hs or tunours. Exanples of t 2?0 Jd312

that can be treated using the invention are, for Z

i nstance, sarconas, including osteogenic and soft 15

ti ssue sarcomas, carcinoma¥® e.g., breast-, lung-, 16

W o ® 1 oy U od W N

W oW N R NN DR RN N R R R R R R R
I = B R - R O b N L L R T S T

bl adder-, thyroid-, prostate-, colon-, rectum, 17
pahérhasay Béowsed-indliudr butubere net, 1pmbsedtis>, 18
cervic and ovari an car.ci noma, non-small cell |ung

I
1§e@8ﬁg@P?nﬁe%% ocetH it 4™ ¢ar ci nonm, | ynphomas, 20
i ncl udi ng Hodgki n and non- Hodgki n | ynphomas, 21
neur obl ast pma, nel anoma, nyel oma, WIns {unor, and 22

| dBkBnPAECIPRLAT FTPRPHERE A npHSb L BREREL PRuKHR a 23

a@ﬁeﬁs%sr?@dl@p& aég’(éxpc liaukaeRiodi sambi-as¥t OARSs i 2.
gliomas and retinobl astomas. 25 26 I n one enbodi nent,
t BEYppesbaple nbepriviar@FHdridbd toy PaYt peaesed in

cehar gebabnt UMDYES- 1 28 3% Ehga&r&\i%uahenef@a;dgﬁent,

particularly useful in the 30 treatnent of existing
caheerorpds Pperdee prrdvidrittioon 181 aofophespegtr¥ente of

C%Hﬁ%ié&i?rf'f‘i&aﬂ{ id %atc%ﬁ%ttg%%egﬁ_n‘?’uf\_ggﬁyt Al 12

Phar maceut1 cal Conpositions. Phar maceut 1 ca

cbrpossonenssact ottty tow  t bighegent D5 wag@nin de

?‘ﬁ%eé £t“§§v<'a£‘tf‘§r?°{sdaﬁ%%o‘@e§ tﬁ8p9~8i§589tits

I AVENTT On may conprise, 1n additionto active

| gt édeentsabal phargreceut iCpat-lly apeepfabaely acts in

CXELPEChAc8 SAT IS ellU R SHIPLLLBS s QEngt e
reversible covalent reaction intermediate, referred
to as a cleavage or cleavage complex and may also

induces G;~M cell cycle arrest.

Chemotherapeutic agents which may be used in the
present invention in addition or instead of the
speclfic agents recited above, may include
alkylating agents; alkyl sulfonates; aziridines;
ethylenimines; methylamelamines; nitrogen mustards;
nitrosureas; anti-metabolites; folic acld analogues;
purine analogs; pyrimidine analogs; androgens; anti-
adrenals; folic acid replenishers; aceglatone;
aldophosphamide glycoside; aminoclevulinic acid;
amsacrine; bestrabucil; bisantrene; edatraxate;
defofamine; demecolcine; diaziguone; elfomithine;
elliptinium acetate; etoglucid; gallium nitrate;
hydroxyurea; lentinan; ionidamine; mitoguazone;

mitoxantrone
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9 materials well known to those skilled in the art 10
(see, for exanple, (Rem ngton: the Science and 11
Practi ce of Pharmacy, 21st edition, CGennaro AR, et 12

. wlo07898s; Li ppincott Wllianms & WIKkins, 20%% 1%23&1001312

Such materials may include buffers such as ace
14 Tris, phosphate, citrate, and other organic acids
;15 ant i oxi dants; pr eser va®i ves; proteins, such as
serum 16 al bumi n, gelatin, or imunoglobulins ;

hymt mptﬁjalﬂtachiamobmﬁeaﬁméxm rb:‘a&pﬁi wwréyiltmymr okhgone ;

am no acids 18 such as g| yci ne, gl utam
APRUSE CdpAERE 19§/£ of er‘%?é’PYc'&"llmllﬁéPﬁe ©.g.

caymhy Grakemerabel at&nehdbAgents; jkoniself har sheand
surfactants. 21 22 The pharnaceutical conpositions

Ny 2R EEEorEaPANYN8aR3eHY - e WitiCher acti ve
CRRAYRES reekerLed BSc2é: %9@31?@%{&/ ahar nten?c eaﬁbégyl ar

i ndi cation being 25 treated, preferab
c&rﬁl%ﬁ@npéﬂyeﬁﬁﬁﬁviﬁtweﬂ@qmlw(FOnot adver sely

affﬁ‘?fo‘ro‘ii'%%x%ﬁl:&&&ﬂ zﬁéné E,tzgﬁj A | ony @fpt he

i nvention. For exanple treat ment “of
cé;mwthewhwiehaSCbﬂ‘bm@mylmner egitrehygdr2@obetag used,

[ o] | nh| O f or
exanﬁ?gﬁgng%ﬁf aaCz%"lne Si n Bgllaéfrml It e 31 and
atd:iwmdyﬂlatapsytthaageﬁm) thﬁashﬂrtrmlgab.noanymkl t 32
may . c Lise i onal ent for
BB RS P, SRRy S TR Y el BEE BV IR
se&omo&yuzlﬁﬂném@n@mm{mﬁap[@mmq Bgent,; THE @
ant i oa3ta et ot her .t han Cat sin S, _for
o Prineh: 53Ry PavBlifie NI HGeR e RO, Radnr owt h
ohiaarpanlhedl aroE@NELrot &1/ NERE RAGT L¥ACEAQr edi BNt S
(e._g. antibody np] ecul es 8 and/ or ,chenot her afeutl C
aéé%?s?oﬂﬁi' Saﬁh%%i%ﬁ%ﬁ%ﬁpn provides the so

novo intracellular source of dTMP, which ig
egsential for DNA replication and repair, TS
inhibition results in DNA damage. Non-TS-directed
mechanismg of cytotoxicity have also been described
for 5-¥U, such as misincorporation of
fluoronucleotides into DNA and RNA (Longley et al
Nat Rev Cancer, 3:330-338, 2003}.

Where reference is made to specific chemotherapeutic
agenté, it should be understood that analogues
including biocloglcally active derivatives and
substantial eguivalents thereof, which retain the
antitumour activity of the specific agents, may be

used.



9 via mcrospheres, mcrocapsul es |iposones, other 10
m croparticul ate delivery systens For exanple, 11
active ingredients may be entrapped within 12

whhedasagsul es which may be pr epar_ed, f or ?X%!%?mo@%omu

\.QCOQG\U'ILILLAJNH

Nwwi\)L\JL\JL\JNL\JNN[\JMI—*F—‘I—‘HI—‘HHI—‘HI—‘
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13 coacervation techniques or by interfacial

pol yneri zati on, for exanple, hydroxynethylcellul ose
15 or gelatin mcrocapsul eéfand poly- 16

(et hyl net hacyl ate) m crocapsul es, respectively, in

17t tdmgndtal drug delivery systens (for exanple, 18
i posones, al bumin m crospheres, m croenul sions, 19

narcetardntc| dacandepanagapsgtims ) claat idan2®enefit a
malgroenulsmnsh For further d%nalls see Renington:
W 88 ERCe T HRgPRAEE e of PP %&?P‘éﬁi‘f € in

edﬂ'édxﬁht 2% Ganeat oMy €bndlti®@dor deyppiencot t
Wlliams & 23 W kins, 2005. 24 25 Sustai ned-rel ease

prSRBIiEGH crdp TERCREREL Yo rt oRr i ter FrERtRERERAY
agetitidaeSkitrabl €€ XaMPLesa O o 108 Yl Rithedotekease

pr epar ati ons i ncl ude seni- 28 per neabl e matrices of
st feafgdr ophobi ¢ pol yners 29 containi ng the

anti body, which matrices are in the 30 faun of shaped
articles, e. g. films, suppositories 31 or

m "Grsedpstitesl Exnapt bsintluiss dinredmeniteade 32

R PR B R R P YA g oXarPl
% 58087 0 3 Y 7 7
zﬁhydﬂ@xyeahybnnenﬁa:mqlwdes Clor qﬂ§a¢ment of
|n Icohol %t olylactides ( Pat 3
h ¥
L8 SharRBreY REMESS Whardr ety Bnofiee %
4 tgiauxi anmt be ﬁDEatlegrmﬁa:b@; ected tﬁ;ﬂv@ml‘mnyih:eacetmt e, 5
bIe Iactlc aci d- cid copolxgers and
Pt S e BRI R AL LR
tissue sarcomas, carcinomas, e.g., breast-, lung-,
biladder-, thyroid-, prostate-, colon-, rectum-,
pancreas-, stomach-, liver-, uterine-, prostate ,
cervical and ovarian carcinoma, non-small cell lung
cancer, hepatocellular carcinoma, lymphomas,
including Hodgkin and non-Hodgkin lymphomas,
neuroblastoma, melanoma, myeloma, Wilms tumor, and
leukemias, including acute lymphoblastic leukaemia
and acute myelicblastic leukaemia, astrocytomas,

gliomas and retinoblastomas.

In one embodiment, the present invention may be used

to treat colorectal tumours.

The invention may be particularly useful in the
treatment of existing cancer and in the prevention

of the recurrence of cancer after initial treatment

Or surgery.



8 As described above nucleic acids nmay al so be used

in 9 nethods of treatnment. Nucleic acid for use in

the 10 invention nay be delivered to cells of
wbibEfesk7 11 using any suitabl e techni que kn@?ﬁ/éﬂlo&%mu
art. 12 Nucleic acid (optionally contained in
vector) may 13 be delivered to a patient's ceIIs
using in vivo or 14 ex vivéltechni ques. For in vivo
techni ques, 15 transfection with viral vectors (such
as adenovirus 16 Her pes sinplex | virus, or

as d |rus nd |ipid-based systens

( se %ﬁ% ai m??ﬁ Eloﬂ% nedi ated transfer of the
gene are DOTNA DOPE and 19 DC- Chol, for exanple) may
be used (s e for exang 20 Ander on et gg Sci ence
153¢1 665905 Bebony 3fEF g93‘)‘32 ?3P§‘95?%t
Z?zuixﬂar@idﬁ vanhbeebRi g¥8Sin eI vaehdthe 24
introduced into isolated cel|ls of the patient with 25

t FRF SRS 8y egéfre %@Yn@a%kﬁﬂ$ﬁst%&éﬁﬁFGlPHetBat|ent
26,8l ihRer ndhrb@EEhYs0ra 51 @A &2 19RCapsK @&Eﬂe
within 27 porous nenbranes which are inplanted into
t REI@igati ept casEéer e byffer stalpdissr Nﬁsothe?ng
53U Ye12Bfnodb o AEEIOLAS AvaL! pikeater SO
i ntroducing nucleic acids i'nto viable cells nmay 31
i nsiagde foke cerempOE, r ERETIMTEIN v ddi0 ST lenicpogudes, 32
CIASIIIRA Bt BfarfihCl O IRCLE DD o €l dorfisl OBy DEAE:
extran, 6 cal ci'lim phosphate precipi fation
ne&ﬂux¢dSZet®1pﬁlﬁhetb|Wmﬁkn;mﬁemb@hﬁkagentzopﬁoﬁuct or
c S | be 4 1.2 Iocalls
ottt e GlliTh b o Tt e
may ilse @hﬁebhaeeedcimaatémrme:‘t dtrhemhloﬁrbanﬁ.ct aches s;

tu ur Qr : . .
15 éH%lOdeants; preservatives; proteins, such as serum

v w0 -0 o0y o W

e e
N N =

lé albumin, gelatin, or immunoglobulins ; hydrophilic
17 polymers such aspolyvinylpyrrolidone ; amino acids
i8 such as glycine, glutamine, asparagine, histidine,
19 arginine, or lysine ; carbohvdrates; chelating

20 agents; tonicifiers; and surfactants.

21 |

22 The pharmaceutical compositions may also contain one
23 or more further active compounds selected as

24 necessary for the particular indication being

25 treated, preferably with compleamentary activities

26 that do not adversely affect the activity of the

27 composition of the invention. For example, in the

28 treatment of cancer, where a combination regime is
29 Dbeing used, in addition to a Cathepsin 8 inhibitor,
30 for example an anti Cathepsin S antibody molecule

31 and a chemotherapeutic agent, the formulation or kit

32 may comprise an additional component, for example a



8 other cells. Targeting therapies nmay be used to 9
deliver the active agents nore specifically to 10
certain types of cell, by the use of targeting 11

~W§¥§ﬁgﬂ§g§uch as anti body or cell specific '%@@Rﬂﬁmn%%su
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Targeting may be desirable for a variety of reasons,

13 for exanple if the agent is unacceptably toxic, or

14 if it would otherwi se rétuire too high a dosage,

or 15 if it would not otherwi se be able to enter the

1gcangebrcelht shed Todithdfidisy 1O i2Bibheornvenséomd or
rther exﬁendc to a pharmaceutical 21 k riging

: .
et here PhoRS T REr B B LGy < b p S8 Bl PGS T

agerbetobraefbENah | @-Hdigyiap)s , by 023 eshfil baneous,
sequential or sggarate adm nistration_ 24 _of the

CHREEE| RASEPRNIBT SR raEhRF teh&Mst REPYHBUPEC®25 agent

og%k%@gbhgrmggﬂcgg§tructions for the 26
adm nistration of (a) and (b) separately, 27

sequentially or simultaneously. 28 29 Dose 30 31 The

C%%Egagkﬂvé i§§£Q3$ S @Y - GAkheRsms182ules

anti bodi es and/ or chenot herapeutic agents of and for

Agndgeri ahehethavareiivh; aserdgsir opvi Reeadaieisterebl y
2 _adm ni f . i\ | i c ra +cally
3vaAr nEpPbEbARs L M. 1pBoohis) PELL o 4

bedetobatroithbatadield dimty sShtseeast.uaFodosagepbe,

(SPL00 Mol A2RS0H 0, 3008l gELAER 11U

patiicebtabelbgs t webhtle dnayt e ggepbselei figrusedppbad by
coacervation techniques or by interfacial
polymerization, for example, hydroxymethylcellulose
or gelatin microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in
colloidal drug delivery systems (for example,
liposomes, albumin microspheres, microemulsions,
nano-particlesg and nanocapsules} or in
macroemulsions. For further details, see Remington:
the Science and Praciice of Pharmacy, 21°%% edition,
Gemmaroc AR, et al, eds., Lippincott Williams &

Wiilkins, 2005.

Sustained-release preparations may be used for
delivery of active agents. Suitable examples of
sustained-release preparations include semi-
permeable matrices of solid hydrophobic polymers
containing the antibody, which matrices are in the
form of shaped articles, e. g. f£ilms, suppositories
or microcapsules. Examples of sustained-release

matrices include polyesters, hydrogels (for example,
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8 will be at the discretion of the physician. 9 10 In
enbodi nents, in which both a Cathepsin S 11 inhibitor
and a chenot herapeutic agent -are enployed 12 in a

I nhi bitor and chenot herapeuti c agent may be 14
adm ni stered sinultaneously, separately or 15
sequentially with the chenbt herapeutic agent. Were
16 adm ni stered separately or sequentially, they may
b@ol? adrhniisteyednwi trinthaany lsiie) abbe poie period e.

g.. 18 withi 2, 3, 6, 12 24 48 0 2 hours of
SachtrdatenBeln) o RRr AT s nenfet N8y Sre 20
admizni stey pdespdntess ¢@f ef-eflallanivi bbis Andnetley AL
preferably within 1, post pr?{ rabl%umﬁihin 20 22
MoAGEEaEE . eReh- FewErdalke BET BRe VERBOdPFIERET S N
WhiehaBabie a1 £at hePst a5 RA-d IR Bictiar caplldmers, and
chenot herapeutic agent are enployed 26 in a
cHMYNRC] 6n) t3 cAYHEPEYPEGHE AHE-Cat hepsin S 27

i nhi bitor and chenot herapeutic agent are 28

adm ni stered in doses which produce a synergistic 29
efisedescabbad abeve auitkeist @cddls ey péfenbpatsed 1n
r%&%ﬂbd£h§ftﬁf£%§£eﬁ@9teQ&hﬁkﬁQQaE@B!Qar'ﬁséhfn the
context of the present WO

2007Eh2868 7RSS/ IGB2Qa7109k3] T A gellisneéninbarest used

to i.ndi cate that e ' nhihit and
Rl SRk Sah{Blo 0 SRR ReBud WANLREI QR RO
t Makclehe syiat oxpeciacdldy tgorgfaitled 4ncenbeabdt brmass

greatecr .than. That of_ either co Qnent, 3 glpgevgr of

t e QGEFY?E%da Qi %iPT T St abES6THr 6i ¢t Ed Tor

t k& @b nathvhgubasedFen itherivo techniques,
transfection with viral vectors {(such as adenovirus,
Herpes simplex I virus, or adeno-associated virus)
and lipid-based systems (useful lipids for lipid-
mediated transfer of the gene are DOTMA, DOPE and
DC-Chol, for example) may be used {(see for example,
Anderson et al., Science 256 : 808-813 (19%2). See

also WO 93/25673 ).

In ex vivo technigues, the nucleic acid is
introduced into isolated cells of the patient with
rthe modified cells being administered to the patient
either directly or, for example, encapsulated within
porous membranes which are implanted into the
patient (see, e. g. U. 8. Patent Nos. 4, 892, 538
and 5, 283, 187). Technigues available for
introducing nucleic acids into viable cells may
include the use of refroviral vectors, liposomes,

electroporation, microinjection, cell fusion, DEAE-



7 activities of the individual conponents. 8 9 Thus
in a potentiating ratio, the individual 10 conponents
act synergistically. 11 12 Synergi sm may be defined

wéShRda@snunber of nethods. 13 14 For exanpl %CT/GBZ%(]WOGISIZ

L= TN+ TN R« ARG ST U X, R S

N N T T S N T T N T T T o S o A S =
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synergi sm may be defined as an Rl of 15 greater
unity using the nethod of Kern (Cancer 16 Res, 48:
117-121, 1988) as nodified4y Romaneli 17 (Cancer
Chenot her Pharmacol, 41: 385-390, 1998). The 18 R
nagxbeanal chd ateichias phespatice pfeeikpbin Eidre aldthig,
surV| val (Se/defined as the product of the survival
28%6bserved with drug A al one and the survival
observed 21 with drug B alone) to the observed cell
survival 22 (Sobhs) for the comhination of A .and B

23pR bEag br}g'sd‘l%‘)berﬂ agensy nRFGFRRT Ay THEP e "85 i ned

aﬁa & o @i A Hat-0g 36, BhascHnik¥a Rfmedr [4b anot her
od, synergism may be determ ned by 29 cal cul ating

t ﬁém@’éﬁb$h%ﬂ iGh qiheax deeriyedcEdFai A T 6 t he net hod
??Qélr@@ di Tal gl Adn %ﬁé}éﬂelgegé& et Biicdd 2
g val ues of 1, %

<1, and > 1 32 indicate
aqdherv@ellsiyn@?@i@ﬁz@gart@eaﬁpasénmﬂ|1ae Ygzd to

28814&%?8@1?5%2%%0%%%3 he-dlspellEECd By to

respec anenbodi nent of the invention,
t herCBihe’pmerB S daifli,bivothgndsehet chpgtiHerhpeut i ¢

gga U%ar % l%r £ eéqtangtglb%dgro Reenty at é&g&. §:Il.'g fllcglag'f&s to
-Targetlng may be degirable for a variety of reasons,
for example if the agent 1s unacceptably toxic, or
if it would otherwise reguire too high a dosage, or
if it would not otherwise be able to enter the

target cells.
Rits

The invention further extends to a pharmaceutical
kit compriging a Cathepsin § inhibitor and a
chemotherapeutic agent for combination therapy by
simultaneous, segquential or separate administration
of the Cathepsin § inhibitor and chemotherapeutic
agent, optionally with instructions for the
administration of (a) and (b) separately,

sequentially or simultaneously.
Dose

The Cathepsin S inhibitors, anti-Cathepsin S

antibodies and/or chemotherapeutic agents cof and for



6 than 1, preferably less than 0.85. 7 8 Synergismis
preferably defined as an RI of greater 9 than unity
using the method of Kern as nodified by 10 Romanel

wbhh9PB3s0sP) . The R may be cal cul ated as the pbddFBhiR01312
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of expected cell survival (Sep, defined as the 12
product of the survival observed with drug A alone 13
and the survival observed @4th drug B alone) to the
14 observed cell survival (Sobs) for the conbination
ofuskd ik aie B@REESEQ‘J:SQ&&Q axfyrgrgisdra, mayet hentaely

def'ned 6 _as an R than 1 8,1n
At 5P hetntertioh S o Rerkastfitd i

i ré’ﬂﬁuduiﬁreaaﬁkoﬁhenpt fier apesting Aagditciane poogwheed in
ufficient to produ e an R of 21

2 oncentratlons

3&3{ &t fesn thes Inglayidyahm TR &4t tﬁﬁﬁageo such
2&-@%@@%@& 5BpBnd. @9 a ZRudded HOFR ceBREdE ABTRADEG
the 1 nvention, the conbi ned_ 25 nedi canent thus

pr%é—’%ldétéf?ﬁebﬁi%gl Breatedt WeFoeTdsdd Bt reat

t Ul Gele§ ng 2 €28 &3S Wise 2heiftcThR 1Bt EBENaAAEN
t hat CathegsF% SrIS upregulggéd gh 3% ?Le cel |

surifldc @coptt thoudieerion olsgnphvescian.
chenot her apeuti ¢ agents enabl es the provision of WO
2007/ 128987PCT/ GB2007/ 001312 48 1 assays to determ ne
\Mﬁnlﬁmbaﬁﬁmﬁutsa 2ﬂ@ﬁ@hﬂ1ﬁ@ﬂép@ﬂﬂﬁ¢h&@§ﬁn Bs havi ng

Sﬂ% 1?{% 1Lf &6 %x” ﬁer? ééag& @%&Eeaﬁce G YFeq ! N

a er aspec 0] € presen ent1 on
in a combination treatment reglme the Cathepsin &
inhibitor and chemotherapeutic agent may be
administered simultaneously, separately or
sequentially with the chemotherapeutic agent. Where
administered separately or sequentially, they may be
administered within any suitable time period e. g.
within 1, 2, 3, 6, 12, 24, 48 or 72 hours of each
other. In preferred embodiments, they are
administered within 6, preferably within 2; more
praferably within 1, most preferably within 20

minutes of each other,

In one embodiment, in which both a Cathepsin S8
inhibitor and a chemotherapeutic agent are smployed
in a combination treatment regime, the Cathepsin S
inhibitor and chemotherapeutic agent are
administered in doses which produce a synergigtic

effect.

i.e. administered in a potentiating ratio. The term

"potentiating ratio” in the context of the present



5 there is provided a nethod for evaluating in vitro
6 the response of tunour cells froma subject to the
7 presence of a chenotherapeutic agent to predict 8

‘W6§ﬁﬁﬂ?ﬁ§70f the tumour cells in vivo to tre%ﬁ?gﬂ&mﬁmmsu
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W th chenot her apeuti ¢ agent whi ch netho

conprises : (a) providing an in vitro sanple froma
11 subject containing tumd@r cells; (b) exposing a 12
portion of said sanple of tunour !cells to said 13
chevet hesapeitiseddgent ndi ck teobtpat i rige éepriessiion Sof

14 t hepsin n the surface of said cells wth.l5
KBLR o BT GRS BoEhoS CoTeT S par o foi T 16
sal gasaephechitelt has Botokericexpobetkyt eBSaite 17
chenot her apeuti ¢ agent; wherejn_en anpqg expression

18oPRIRAEl Goris G S-Takpre ERPbsRE Th-sH dofpornent

CHeRL heF apeUtiL AUBRY vieS abRdi-cayi ves Ofw@enRSdd Vi ty
20 to said chenotherapeutic agent. 21 22 In preferred
enbodi peed sSfof thR sorppeetionst hesed et i on,

gﬁeﬁféﬁéféls | 0 the, sapRke aexPossrpbResal d 24

enot herapeutic agent is considered to be enhanced
25 if the expression is at |east 3-fold, preferably

a&h&gz%gaétpék Gy 0Rr eaREsf epabl yoatvigast S5-fold,

even nore preferabl’y at least 7-fold, yet nore
prefpoadhys 28-atsreastistdckébs. nost preferably at

| east 12-fold 29 that of the one or nore genes in the
control portion 30 of said sanple which has not been
exposediso sy b8 cherot heliapeat noragemt BLXhods.
2007/ 128987PCT/ GB20071001312 49 1 Such an assay nmay
be used to deteimne the 2. suitability of conbination

t her agyamsi &g Sreherpithasgpeut defageditaanh &I of

Cat hepsin S i nhibitor
greager than unity using the method of Kern (Cancer

Res, 48: 117-121, 1988) as modified by Romaneli
(Cancer Chemother Pharmacol, 41: 385-390, 1998). The
RT may be calculated as the ratio of expected cell
survival (Se/defined as the product of the survival
observed with drug A alone and the survival observed
with drug B alone) to the observed cell survival
(Sobg) for the combination of A and B
{(RT=Sexp/Scbs) .

Synergism may then be defined as an RI of greater

than unity.

In another method, synergism may be determined by
calculating the combination index {CI)} according to
the method of Chou and Talalay (Adv Enzyme Regul,
22: 27-55, 1984). CI values of 1, < 1, and > 1

indicate additive, synergistic and antagonistic
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4 in a particular patient. 5 6 The nmethod may
alternatively or additionally be used 7 to nonitor
di sease progression, for exanple using 8 biopsy

007K)1312
I nstead of conparing the expression of 10 Cat §

agai nst a control sanple which has not 11 been
exposed to said chenot herapeutic agent, the 12
expression of Cathepsin S is conpared against a 13

saFFleetebtabpedrivery t he same tissue at an earlier 14
time point, for exanple from days, weeks or nonths 15
earlier. 16 17 The nature of the tumour or cancer

Witk sdehB8hHE Aend 8ot hendaliiied tafont, hehsaoptigepkighs i s
to be used in the 19 nethods of the invention. The

sambibigay ped Fhe 9%?@9&%%%@?eu§1§aﬁﬁﬁetf?%ﬁwQF??ﬁﬁHbr

t'ﬁas%%neéﬂeéé{tl&aﬁ@es@flﬂrarwt@ PeMueE &iceubatidgs
tumour cells 1n e. g. bl ood. ternatively, e. g.

wides fLheprefetably %ﬁ%ﬁ%ﬁ@ﬁgtﬂbﬁﬁtestlnal t unour ,

tunmour cells may be 24 isolated fromfaeces sanples.
O her sources of 25 tumour cells may include plasns,
s@&nmrg26mCESebreé@iahﬂyﬂﬂaﬁﬂmeduﬁEnen RAtef sgreqr

[ BT RIS T A 0 Spatpl !

ecte | ete tissue
cmb@anelﬂednaaﬁamtm)Ewmhénﬂﬁ|may b@lcazcakatsdneg tgee
he_t umour.

al | teased o]
SR Db S SReeT Eeb O DT {1 8Recfakiret 25,
n@&e@eatyofatneeﬂi@%&ﬁaxxﬁﬁaeﬁ%em sAghr dgayedl Hlone

|ncuba ion with coll agenase/,

and e surviva obs %f %%A%rug B alone) to the
observed cell survival (Sobs) for the combination of
A and B{RI=Se/Sobs). Synergism may then be defined

as an RI of greater than unity.

In an embodiment of the invention, said Cathepsin 8
inhibitor and chemotherapeutic agent are provided in
concentrations sufficient to produce an RI of
greater tham 1.5, for example greater than 2.0, such

as greater than 2.25.

In one embodiment of the invention, the combined
medicament thus produces a synergistic effect when

used to treat tumour cells.
Agsays
The determination that Cathepsin S is upregulated on

the cell sgurface of tumour cells in resgponse to

chemotherapeutic agents enables the provision of



3 and suspended in appropriate nmedia containing, for
4 exanple, human or animal sera. 5 6 In other
enbodi ments, biopsy sanples may be isolated 7 and

whheEEBsedf flxed in fixatives such as fOL”a“ﬂ&ré%%gwwnsu
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sanples may then be tested for expression Ieve

genes at a later stage. 10 11 12 In sone enbodi nents
of the invention, the effd® of 13 a Cathepsin S
anti body nol ecul e or conbination 14 treatnents on
cebbaybabblﬁéyermﬂméiﬁhﬂtﬁdromromotSaangiogenesis may

be deS| ed to be testes., These 16 f t
D CorBRRETASarte < S pe e SEre 5h shRdetoin @

syl babkecassysa@ énrdescri bed in the 18 Exanples
QG hers include: 19 20 Cell wviabili an
prEIEH e Bt f ohUBEERRY SopeD Oy ?FE’SSHH invention,

ptt%trfee&gt %ysvﬁﬁé@oa St A idhadyaBBngnit UADtifo
e tested, for exanple, on 24 U251ny

aé;lneo @91@9%5@ b st £qldst darofs 2pFERT 8gs| %P Jene
deserihed. o ﬁréo%ﬂéﬁoﬁﬁgfébéﬂ%ﬁfa@. QttgoapféﬁﬁétZG

concentration 1 x 104 cells/200 ul per well of a
27eeponek| ofii bh@ttmm‘urplcailéS( dar Witilg Costhapytmers:

AORLOPELE! 8 SOCENLLaLLANS Dleioygskanakoans] hody 29

or ve y contr ol la are added. 30
Plcamgs"laee tn(:albmze:driallr&r?@mndl Foreopspple4frag,a 31

N o e
f@bkhebn YO 2007/ 42808y RET/HCBROG7eQ181R05dald?2 h at
37ge%gghgggéégtlg1§%én¥ﬂlwg)i%x%%%%&%&lgxpression of

Cathepsin & on the surface of said cells with
expression of Cathepsin S in a control portion of
said sample which has not been exposed to said
chemotherapeutic agent; wherein enhanced expression
in the portion of sample exposed to said
chemotherapeutic agent is indicative of semnsitivity

to said chemotherapeutic agent.

In preferred embodiments of this aspect of the
invention, expression in the sample exposed to said
chemotherapeutic agent is considered to be enhanced
if the expression is at least 3-fold, preferably at
least 4-fold, more preferébly at least 5-fold, even
more preferably at least 7-fold, yet more preferably
at least 10-fold, most preferably at least 12-fold
that of the one or more genes in the control portion
of said sample which has not been exposed to said

chemotherapeutic ég@nt.



2 renoved and fornazan crystals dissolved in 100 3
pl /wel |l of DMSO. Absorbance is neasured as descri bed
4 above and the results expressed as the percentage

w8hos@k} Vviability and proliferation rel atip¢g:dfBo07001312
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each 6 vehicle-only control. Al tests are perfolLne
in 7 quadruplicate. 8 9 A nunber of assays may be
used to investigate the 108%ffects of a nolecul e on
angi ogenesis. In the 11 Exanples, the aortic ring
nEdelh 2% desayi hed. bd idddhers dareroder tBeld Wound

Assg 5.This in vitro mgration is a.nodified

v ESt l&FchQfléoﬁQ&qﬁﬁﬂéha 5&d by A€hton et a

( 1929t hidvEGedti s ddemd alfll 4 Whicp@ivi guahh tibpimer s
on a glass slide and, 18 grown to 90% confl uence

oviér §i GRECiITHE2ReBREHH S 19 renmpved and the nonol ayer
wounded. The nonol ayer is 20 re-supplenmented with
fresh medium and the required 21 vol une of_anti bodies

adled meshgiveay hel Feria FetPla2 94 REILEERBRBALY dF diE D3
2455l fa% o' 8; LEHDU G A ddsh | 1d0R RobfipeeUR Lhg 25

conpl'ete closure of the wound, then fixed in 4% PBS
2®ibpklresetrpas abbr def bergde tiTies -exEansusk " wound”

27, ¢l re,Ls [ «.CELQSCpI Yo @8N
T T e A i e T A A
calithepted Syepagvet gr atdmiudcd (SEr@LE0OPACYr haltiardon)

30 at 20x magnjficatio | .50 e ent
o R kR FRLA Ahema s ROk ped by O
cexpakcedid’ b Catkepmirc ied s amparedt edacnatral s and
)
t%%méﬁémg%%ggééé2§§§gFé é@ﬁ%&??ﬁ%@%%}%t5%n earlier
time point, for example from days, weeks or months

earlier.

The nature of the tumour or cancer will determine
the nature of the sample which is to be used in the
metheods of the invention. The sample may be, for
example, a sample from a tumour tissue biopsy, bone
marrow blopsy or circulating tumour cells in e. g.
blood. Alternatively, e. g. where the tumour is a
gastrointestinal tumour, tumour cells méy be
isolated from faeces samples. Other sources of
tumour calls may include plasma, serum,
cerebrospinal £luid, urine, interstitial fluid,

ascites fluid etc.

For example, solid tumours may be collected in

complete tissue culture medium with antibiotics.

Cells may be manually teased from the tumour
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i nhibition of wound cl osure conpared to tine matched
2 controls calculated. 3 4 Sponge Assay 5 6 Pol yet her
sponges are subcutaneously inplanted in 7 C57 bl ack

or 10 ng bFGF+ anti bodies. After 14 days 9 of
treatnent, sponges are harvested, sectioned and 10
stained with H&E (A). 11 £® Oxygen-i nduced
retinopathy (O R) neonatal nouse 13 nodel 14 15 The
aespeelimendet, ofhexy gervdssdnyedaret enppad bicdbly
enployed in this investigation is that descri by
TR epiSreateat Srd R nas V- ieet iroSiaar it e

t sl BspSnadd | tngiaeriictehaedpsesohosinbignaorl9
neovascul arisation (Smth et al., 1994). Litters of

26%pHRE Rat BFTRR c&F &t PFLfRur si ng dans are pl aced
in 21 75% oxygen at postnatal day 7 (P7) and returned
to 22 roomair_at P12. During the_5-day period of 23
hypePbRes eHeodBrHE, PECRSAI SEBBTFF afyY bRds:
gén&aﬁfakéﬁ SLUF £384 oR andahalbedsdenehopiBRtaldoon

return to roomair the central retina beconmes 26
nBhsusatbyehypaxida fie &esiedoépat edPTAts B & gRlE7

vggfoggﬂgg grown f gsgga%eqf the VEG- famly. An 28

aggr éssive neovascu response ensues with extra- 29
retinal new vessel s devel opi ng by P15. 30
Neovascul ari zation is maxi mal at P17 and regresses 31
after P21. 32 WD 2007/128987PCT/ GB2007/ 001312

In some embodiments of the invention, the effect of

a Cathepsin 8 antibody molecule or combination
rreatments on cell wviability, proliferation or
angiogenesis may be desired to be testes. These
effects may be tested using any methods known in the
art. Scme suitable assys are described in the

Examples. Others include:
Cell viability and proliferation assays

Cytotoxic and proliferative effects of an antibody
on tumour cells may be tested, for example, on
U251lmg astrocytoma cells can be tested as previously
described. Briefly, cells are added to a final
concentration of 1 x 10% cells/200 ul per well of a
96-well microtiter plate (Corning Costar).
Appropriate concentrations of monoclonal antibody
(100 nM) or vehicle-only control media are added.
Plates are incubated at 37°C and 5% CO; for 24, 48,

72 and 96 hrs respectively. After incubation, 10ul
of 10 mg/ml MI'T is added and incubated for a further .



53 1 Unfixed neural retina are dissected and
subjected to 2 ultrasonic disruption in Rl PA buffer.
For 3 quantification of HP-protein binding, retinal 4

Wé%ﬂ%ﬁ‘s%sfrom P13 and P17 mice are prepared f#&‘rf(?szbﬁmﬁlsu
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conpetitive enzynme-linked i nmunosorbent assay

(ELI SA) net hodol ogy. Briefly, 100 gl of sanple or 7
standard in duplicate are Slerially diluted in P35/5%
8 Tween 20 in a 96-well polystyrene assay plate 9
(@onNkRg3 ¥ AC. andos®iag,. M aedlmcwaadaef.éﬂumjy 25 gl

10 of rabbit pol ycl onal antibo agai n t 3300
| §RPVRg3PBds, E‘Qﬂé‘é“iﬁalf STEYE TR %5[?533 Jc@fﬁt ents

0f;1k%ee8CH: Wakbo | Sabdihddansise meaguted I\leiéaﬁ:lbed

Maxi sorp 13 plates that are precoated with solid
phBsEeanpf gehe 1223 5D FOHIPER b BRat B DRPT €71 T3¢ 93%)

O\é%&ﬁ' 9951:%11915 455 aneh bl eskad oW thidtagel bigedior 1

hour . onpetition between solid Ehase and
SMEbBICéEaﬁILl@eCF@,mlI?Db{ dddedsster axehpRFE QMBI ED af t er

mg%%gih {és 18 are washed 4 x 5m nutes with
meen and 100 19 gl of 1:2000
al kal i ne- phosphatase goat anti -rabbit 20 IgG
i amas Aldr ch are
RS ROE e tTs P pRe R Ehbeatlabes
1@&febt9foﬂ.ammmdecﬁléhnlaﬁkﬂk@&aephssphatase 23
substr nltro n at.e di saIt 24
h&eXahy ?ﬁte i Pk d%lr%oﬁ gaorsisof’vg 8::11#%6 25

db&hﬁa@ohﬁﬁlﬂﬁebuffer (pH 9 6) is added to each 26
wel | . The col or devel opnent of the subsequent 27
reaction is neasured at 405 nmevery 5 mnutes for 2
2Gidhadr aseaya Saf ire mcroplate reader (Tecan 29
Instrunents% and, reaction kinetigs,anal yzed u3|€q:30

VEGEF| 4R I15BPtTETER TRl HPCELb Rt HETF$CB1°
d%%h%n@_gs@i‘lﬁé’ | S0 & lLilngweayer - Bawkc enzygre
kinetic standard curve, and is expressed as_a
plated into individual chambers on a glass slide and

grown to 90% confluence overnight. The medium is
removed and the monclayver wounded. The monolayer is
re-supplemented with fresh medium and the reguired
volume of antibodies added to give the required

final concentration.

Slides are removed at fixed time points until
complete closure of the wound, then fixed in 4% PBS
buffered paraformaldehyde. The extent of “wound”
clogure is blindly assessed microscopically by an
independent investigator and quantified using a
calibrated eyepiece graticule {lmm/100um graduation)
at 20x magnification (Olympus BX 50). The extent of
closure in the antibody treated slides is compared

<.

to time matched sham treated controls and the %



WO 2007/ 128987PCT/ GB20071001312 54 1 proportion of
sanpl e protein concentration. The 2 solid-phase
antigen used in the assay is HP, which 3 is

wb%é‘rﬁtzésv\é’?' y bound to bovi ne serum al bum n. $§T/G32007/001312
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Statistical analysis is conducted using the

Student's t-test and a P value <0.05 is considered 6
significant 7 8 The inventiZon will now be descri bed
further in the 9 followng non-limting exanples.
Refhernetdeeohsofagendd dlodihe acopapadytagtidnawiaigshdadh
whi ch: il 12 Figure 1 illustrates analysis of CatS
RRZEFPr-8sSPOA*13°¢% HCT116 cells and RICO cel | s,
with / without a 48 14 hour CPT1l1l treatnent. 15 16
F%ure 2 illustrates Western bl ot analysis of CatS 17
arf@oFgfnRSEF8Bul i n protein expression in HCT116 +/ + 18
cells, RICO +/+ cells and HT29 p53 nmutant cells with
19 / without a 48 hour CPT11 treatnment. 20 21 _Figure
3 Follivesheat BORYST LA GYRGGLENERAFE| sMptanpedat’s

c (o1 =3 04 RKQ+/ t ed
(SR B e o e e T
cél0l soubhFEEaved{BQ)g HFREFEPRILiPgdnear 25T teRatbdiays

(3R r ' hih Gtk 2526
aﬁt@ i %g%k%%ggn%&{l%ém%%}g%s onttggé hsg‘?@ié‘?‘lé%f%d
(ditadordl withipes) j2)and | sot ype mat ched 28 control
(Red- high peak on left on each graph 29(verti cal
stripes)). 30 31 Figure 4 illustrates flow cytonetric
apaygenrsinfudad Ceatd maldthyur(ioa®e erpnassl omowse H630
c%llold‘salunt reat ed

The animal model of oxygen-induced retinopathy
employed in this investigation is that described by
Smith et al and now widely used for studies testing
anti-angiogenic therapies for retinal
neovagcularisation (Smith et al., 1994). Litters of
postnatal mice and their nursing damg are placed in
75% oxygen at postnatal day 7 (P7) and returned to
room air at P12, During the Sfday period of
hyperoxia the central retinal capillary beds undergo
vascular regression and halted development. Upon
return to room air the central retina becomes
measurably hyvpoxic with an associated increase in
vasogenic growth factors of the VEGF family. An
aggressive neovascular regponse ensues with extra-
retinal new vesgsels developing by P15,
Neovascularization is maximal at P17 and regresses

after P21.
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WD 20071128987PCT/ GB2007/ 001312 55 1 (4A) and CPT1l1
48 hour treated (43). Cells were 2 stained with CatS
nonocl onal anti body (Green - 3 doubl e peak on each

control (Red - single higher peak on 5 | eft
graph(vertical stripes)). 6 7 Figure 5 illustrates a
phot ogr aph showi ng the 8 r¥sults of

i mmunocyt ochem cal analysis using the 9 1E11 Cat$S
nmmm&k@ﬂaheaﬂaibﬁdw1naeaﬁﬂﬂdna@admaﬂ €atiSstBiected to

expression i | ocal j sed t I face on 11
TR EB P s ST EI AR o e S o FBEu t o of 12
flq@%ﬂtf@aat;wna@ﬂlw;sﬁoa@w ®imd3fl, i pecease in 13

fl uorescent intensit% was observed in %l celkf 14
sPAMREESt 5FO®abs’ | ¢ Fparfti<$éh & PREPPLS ﬁg

CRRtpak i 16vd Toftk gk €1 Buldd Usihaieerbhatr esubls of 18
i mmunohi stochemical detection of CatS expression in

1QEmmEeﬁemeahodalegymnﬁrﬂﬁﬁﬁmm é@QAn& PA merpdd @l een

20 .an o es. 21 22 I tratgs

aft & F’L§g ncg?érfl%%lt%f 735 r#tlgiglirl kl‘/ilcéé ;@s& P n
HEWLE6 20+incal ®6eeskl ﬁblysmynane:abbaycpm@aeed to
control (non-tunmour cells). 25 RNA |evels were

arf§Py5éa9f SR oni YT BHRTy GpERCUDBLEE Wi g ML
' ) g%%kgaﬁsgbwgwﬂéfté}?ﬂ&%d@alaﬁ%%%t en (93280 Gat s

ation to tunmour 7in untreated 29 and
tE@éVéa feaes) 1£04 L+ IBRx @CS0)°C x@ﬁ@gﬂaﬂtesgsn%@els.

Dackn( Be9wn) o SLALRT O A LGP S P RN ¥863tharl 864 NO-
plates that are precoated with solid phase antigen
{1:5000 in carbonate buffer, pH 9%9.6) overnight at
4°C and blocked with 1% gelatin for 1 hour. The
competition between solid phase and soluble antigens
proceeds for 1 hour at 37°C, after which the wells

are washed 4 x Sminutes with PBS/5% Tween, and 100

" ul of 1:2000 alkaline-phosphatase goat anti-rabbit

IgG (Sigma-Aldrich) is added to each well. Plates
are then washed 4 x S5minutes with PBS/5% Tween, and
100 pl of 1 mg/ml of the alkaline-phosphatase
substrate, 4-nitrophenyl phosphate disodium salt
hexahydrate (Sigma-aAldrich) dissolved in 10%
diethanclamine buffer (pH 9.6) is added to each
well. The color development of the subsequent
reaction is measured at 405 nm every 5 minutes for 2
hours on a Safire microplate reader {(Tecan
Instruments) and reaction kinetics analyzed using
Magellan 3 software. Sample HP-1 binding is
determined by comparison to a Lineweaver—Burk anzyme

kinetic standard curve, and is expregsed as a



32 56 1 Fig 8b illustrates i nmmunohi stochem cal
detection of 2 CatS 1E11 nmAb | ocalisation to tunour
inuntreated 3 and treated (CatS 1E11 + 5Fu (I1C50))

W&S‘%ﬁlﬁﬂﬁ@fﬁ 4 nmodel s. Dark (Brown) staining iwi‘f@ﬂzﬁ@mmu
phs
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positive 5 localisation. 6 7 Fig 9 shows photogra
of gut and liver sections 8 after nine-day drug
regime (CatS 1E11 + 5Fu (15850)) 9 in xenograft nodel
organs. 10 11 Fig 10 illustrates i mmunohi st ochem cal

detkepbionoRfofl 2 L@t 1% @utess edntanbriuidt eatted
tumour sections., 13 Sect]jqns re stai ned wt r}f@'\éq}lise
| §edifsBEgpe AACEIM M Drici’S 2ETIY M DIF 15~ ig

11 lompoehisipchemsalo drieati 0Broh Labdniy.
expression in untreated and 5-Fu-treated (15ng/ kg) 18

t Gvptitsséer] aralgest iithSREretetalfERAIWiER Ccat S 19

151 15 2P Pds El Shd % 1P h4shieak8Sos is considered
[ mﬁ%ﬁ%ﬁ?s?ochem cal detection of 22 C:éts expr essi on

i signiféaged. and CPT-11-treated 23 (15ng/ kg) tunour
sections. Sections were stained 24 with CatS 1E11
mAb. 25 26 Fig 13 illustrates inmunohi stocheni cal
dehecinvaniof o2 AvCht Siex free desonibaduftrdaeedimridie

5-.Fu-treated t r..28 s i . '

) = A d
TR AR SRR TENL 5t SEEEIRS, REEL 8% 1Y ace
Sy st ens) aotorfgedrBy ik dradingd0i81lwkighi4 il lustrates
apoptosis Detection in control

Figure 1 illustrates analysis of CatS RNA expressioﬁ

in HCOT116 cells and RKO cellg, with / without a 48
hour CPT1il treatment.

Figure 2 illustrates Western blot analysis of CatS
and gamma tubulin protein expression in HCT116 +/+
cells, RKO +/+ cells and HT29 p53 mutant cells with
/ without a 48 hour CPT1l treatment.

Figure 3 illﬁstrates flow cytometric analysis of
Cats8 cell gsurface expression on RKO+/+ cells
untreated (3a) and CPT11l 48 hour treated (BB) and
HCT116+/+ cells untreated({3C) and CPT1l 48 hour
treated (3D}. Cellé ware stained with Cats
monoclonal antibody (Green - lower peaks on each
graph (diagonal stripes)) and Isotype matched
control (Red- high peak on left on each graph

{vertical stripes)).

Figure 4 illustrates flow cytometric analysis of

CatS cell surface expression on H630 cells untreated



32(Mouse 1gGL + 5-Fu) and treated (CatS 1E11 + 5Fu
WO 2007/ 128987PCT/ GB2007/ 001312 57 1 (1C50) tunour
sections. Sections were stained with 2 anti-cl eaved

wbasPAses3 (Cel | Signal ling Technol ogy) = e '
15a shows phot ographs of HVEC cells cuIture&Fgﬁﬁh(WMM3n

vehicle only control, an |sotype control, an anti
Cat hepsin S antlbody (nﬁbl) or an anti Cathep5|n S 7
antlbody gure 15b illustrates graphs

Li11lgeer ap gc?ﬁ-‘él 148 |W%|qﬁ%¢e@f (&8pi | Cat¥s cedte
2 br anehiheg pbeg¥eds Irabﬂacltdalgj)p ral%?g%gyof(eégé& { upper

anel) or 1E4 (lower 12 pan uré 1l6a
|II ﬂﬁt@%abh@mogighﬂﬁiaﬂh d@aﬁgonaloﬁtﬁspasrlammi

I tibod 1 d
e el heonal e e, Yreh OB bRl e St aRy ek B

anti
5GO@ﬁﬁtcgﬁce@¢hagniphuvéMi1ﬂalFEgmﬁpe§ﬁb.(top left)

illustrates graph summarising 20 the effect of the

anti body on vessel length as shown 21 in Figure 16a;
7 22F28ufegur el It retioms & @hb):oblrhpﬁtémﬁﬁn@ @aph 24

unnari i ng.the effect t he antlbody on vessel 25
8 purberLas ‘g%owﬁ“%?%’ 8“‘163 98257 FF diftra ghe

9 (bbELDNgatd |mtﬁidc&to&‘&la a@tapBagymardsi Ny & diheats
effect of, the aqFlbody on maxi num vessel length 29 as

1osh8ﬁﬁr?$ﬁ¥9%ﬂﬁ%3 1§@d to the cell surface on
11l BCT116 cellsThe rlght panel shows the results of

12 flow cytometry analysis, where a 38% increase in

13 fluorescent intensity was observed in HCT116 cellsg
14 stained for CatS in comparison to the isotype

15 control

16

17 Figure 6 i;lustr;tes the results of

18 immunohistochemical detection of Cats expresgsion in
19 colorectal carcinoma biopsies And in normal spleen
20 and colon samples. |

21

22 Figure 7 illustrates analysis of CatS and p3

23 integrin RNA expression in HCT116 +/+, colorectal
24 cancer cells compared to control (non-tumour cells).
25 RNA levels were analysed following 35 cycle of PCR.
26 '

27 Filg 8a illustrates immunohistochemical detection of
28 Catg 1E1l mAb localisation to tumour in untreated
29 and treated (Cats 1Ell + 5Fu’ (IC50)) xenograft

30 models. Dark (Brown) staining indicates pogitive

31 staining.

32



31 Figure 17a(1l) and a(2) illustrates photographs of
32 sections of aorta cultured in the presence of a
WO 2007/ 128987PCT/ GB2007/ 001312 58 1 control anti body

Waagm%m Cat hepsin S antibody 1E11 2 at |ug)
5ug/nf, ‘1 cug/mi, and 100ug/ni, lug/m 3 PEr/GB2007/001512

concentrations at x4 and x20 rmgnl fication 4
respectively. 5 6 Figure 1A illustrates a graph
sunmar i Si n% the 7 effect of the antibody in the

1 expépi fentllystusties é@ﬂ@ﬁithS'rtgGhemidal ofetremitien off

tu S th_a mm t ubul. e
2| oath. 10T T 0 1 U, o SR B T By
3 seqnént:ee@ttedi h@:altz \IB1and ‘{ZIE‘uChﬁCﬁG) Dfxérh:gﬂs&l:l
in 13vv|thCDRsh| htedln bol d
¢ gb %%rl?%ré}%l Hé) 359§Wﬁean?+ gr? fci ng
5 of Lobal Mb iaish VI 15 regions. 16 17 materi aI s and
6 Met hods. 18 19 Cell lines and culture conditions 20
21 The HCT116 (p53 wld type) human col orectal 22
7 adamc@rmm@mﬁﬂdmﬁbﬂg WaES gl ah@i NBebr i MEGaYS 23
%um(lnwtrogen UK). The RKO (p53 will type), 24
8 118587 pFSlél%Lﬁaéfmd)rUgnae@ﬂ?g(%B% Jant )5Féblf6?5@t)él

9 25i RdenosarLin aiaeiebl g 13hges were naintained in 26
Dul becco's Modified Eagl e's Medium (DVEM 27

19 | hvi t rogen, UK). Al nediumwas supplenented with 28

11 108648GH iﬁ%ﬂ%%%ake%tEﬁﬂunégggts%ﬁgﬁﬁgéfadé@éctggn of

I nvitrogen
12 CatS expression in 5-Fu-treated tumour sections.

i3 Sections were stained with Mouse IgGl isotype

14 control or CatS 1E11 MADb.

15

l6 Fig 11. Immunohistochemical detection of Catg

17 expression in untreated and 5-Fu-treated (15mg/ky)
18 tumour sections. Sectionsg were stained with Cats

19 1E11 mab.

20

21 Fig 12 illustrates immunohistochemical detection of

22  CatS expression in untreated and CPT-1l1-treated

23 (15mg/kg) tumour sectiomsg. Sections were stained
24 with CatsS 1E11 mab.
25

26 Fig 13 illustrates immunohistochemical detection of
27 CatS expression in untreated and 5-Fu-treated tumour
28 sections. Sections were stained with Mouse IgG

29 Isotype control (R&D Systems) or Cats 1E11l mab,

30

31 Fig 14 illustrates apoptosis Detection in control

32 (Mouse IgGl + 5-Fu) and treated (CatS 1E11 + SFu



30 31 Treatnent of cell lines with chenother apeutie
agents 32 WD 2007/128987PCT/ GB2007/ 001312 59 1
Cells in a |l og phase of growh were seeded into 6 2

Wwebd g&és@?ue culture plates at -20% confl uengg. 1@9&/@01312

I ncubat ed overnight to allow adherence to the pla

4 Wlls were treated with CPT11 (Irinotecan) and 5-Fu

5 (FI ourouracil) at varyi ngIS concentrations (including
5u1YI% for 48 hours. Chenotherapy was substituted

7 WLERO af PR@UT rseainianst - Relatg ons geVessorindl otiting

21053 r S

cent %llfcﬁggtl%\% gatl : g %O %erlr? s oF {ﬂﬁf LRIy -
3RIPA buffer cont a| ning 13 a pr ot ease [ nh| b| tor

co K ou cr| bed
4 ﬁFéfﬂéé J(f§$ysa rﬂorté% I ag%gdof I[Hgﬁ{: %
5 gelle ‘aehecqlmlor:ﬂQnmmm@ﬂl OBS. l&étﬁpéﬁcwﬁ?ﬁﬂ[ Urém al’ltl

50 rt m-dry transfer 17 onto
?r GC %ulf o5& \éelﬁ;l?fi% “'%PiSOVOF %114@“% tésregn S

7 (BanRa]dodwKOmAbﬁje nitrocel l ul ose nenbrane was 19

8 bl ocked using PBS (3% M|k powder) for -1 hour, and
20 washed x 3 with PBS (0.01% tween) for 5 m nutes.

9 Tl’@l@drmmj &.ﬂ&dﬁ!&&aﬁ:agngﬁéﬁﬁ§dlﬂﬁ&13at]1dﬁg £Ha00
10 diJutjon 22 of CatS_Mab (1E4 Nab or b) in PBS
(SBMPIE PR pnGepy L 8EY 1cablrbranehinsishsee vwds in

11 weghe hreskild Br24 5PBS (((9p81% éﬂw') A af es
prior to the 25 additi on&éf al SOOO%EéL I(uTtof}%gﬁ of
12 s@pfidry goat 26 anti nouse- HRP conj ugat ed anti body

13 (BioRad, UK) in 27 PBS (3% M|k powder) for 1 hour.
This was then 28 washed three tines in PBS (0.01%
14 t@@éﬁgEféﬁa5lllustrates rhotographs of sections of

15 aorta cultured in the presence of a control antibody
16 and anti Cathepsin § antibody 1IE11 at 60, 300 and

17 600nM concentrations.

18

19 Figure 16b (top left} illustrates graph summarising
20 the effect of the antibody on vessel length ss shown
21 in Figure 16a;

22

23 Figure 16b (top right) illustrates a graph

24 summarising the effect of the antibody on wvessel

25 number as shown in Figure 16a;

26

27 Figure 16b (bottom) illustrates a graph summarising
28 the effect of the antibody on maximum vessel length
29  as shown in Figure 16a;

30

31  Figure 17a(l} and a({2) illustrates photographs of

32 sections of aorta cultured in the presence of a



29 m nutes each. The nenbrane was 'devel oped’ by ECL
30 (enhanced cheni -1 um nescence) using the Super
Signal 31 kit (Pierce). The nmenbrane was incubated in
lution for 5 mnutes, prior to exp

WO BB 05 PCT] GBa007) 003912 601 ohot og?’?%‘gm“@"““”’”
filmfor various tinme periods. The 2 photographic
filmwas washed i n devel opé'—’r8 solution 3 (Sigm, UK)
for 1 mnute, rinsed with water, and 4 washed in

1tigeptsel m@@q@ grdl aoK) Sgshepsin 9 Sumibnde Iml
bef or g d ed

2 Deker fudATY ARG ARAORNCIand ohuoM{Y 4 sttt

's were co ected issue cu

3 usﬁﬁ@cwwtaapms arvd xdasinddxR 0 3magn PBE-{ . 4 % t ween)
10 entrifugation at 1500r pn).

4 ré% ?el}}:ll 5x105 cells were placed in

5appropriately labelled 12 tubes. Cells were incubated
vvi h 504 nt.i,- 13 I sotype control (Sigm, UK)

6 forl%lﬁourﬂ:’at y&’@#f%%eﬁp@?%?%r%“%*%%d:

7 i nefbadt @F eArh anth SRS iA5tMashgshXi rert 1ABS Qa0 L%

8tvvee£) m_nute 16 centrifugation at 15001..pm.
Satrpl else(%@r d ienR TPTPRE DA BT deEn Fubsle

9 diledgn 0fd MakGreaniugat 8did8y@eat anti-nouse

10 secondary antibody (Signe, UK) 19 (sanples kept in

dark at roomtenperature)t 20 Fol |l owi ng i ncubation

11 eashininba g3 1\WashedeX Bné narﬁ’ﬁ§a %J&:.Qi %Jeéh en) £ Phe

m nute centrifugation at 15001 es wer e
12 re‘éﬂ%@nﬂeochﬁri@ o e @Eglpimbitb%bom armmn@t,e

13 a% l Ny f | Vi el e, ko, _UK).
%S C%R%Shri%hmsh(%\éawa;sl Q&(?m FTi eg{ l,é-ﬁ%g%.é E?C 225

14 G%&neéfmm@ylc |f@pm29Nawe@e@@caxrmw dfn cirep otiabed) VLRNA

15 vasaeklected using

16

17 Materials and Methods.

18

19 Cell lines and culture conditions
20
21 The ECTll6 (p53 wild type) human colorectal

22 adenocarcinoma cell line was maintained in McCoys

23 medium (Invitrogen, UK). The RKO (p53 will type),

24 H630 (p53 mutant) and HT29 (p53 mutant) colorectal
25 adenocarcinpma cell lines were maintained in

26  Dulbecco’s Modified Eagle’s Medium {(DMEM,

27 Invitrogen,'UK). A1l medium was supplemented with

28 10% FCS, 1% pen / strep, 1% L-Glutamine (A1l

29 Imnvitrogen, UK).

30

31 Treatment of cell lines with chemotherapeutic agents

32




28 the RNA STAT-60 reagent (Tel-Test Friendcwood,
USA) 61 1 according to the manufacturers
i nstructions and cDNA 2 synthesised using | ug RNA and

3 transcriptase kit (@ BCO Invitr
W@é@ﬁ%&uw. 4 The primer sets used for RT?E’%&BV%%‘PQOBH

CatS forward 5 prinmer 5 - ACT CAG AAT GIG AAT CAT GGT
G 3 and CatS 6 reverse pri5r1ger 5'-TTC TTG CCA TCC GAA

TAT AfC G- 3" 7 and Beta 3 integrin prinmer
15 CedFACATACEARRTHECIE B osrthamgre seeded into 6

5'5 q;ggg;g;g:c;ﬁgéﬁ_] : ne.expr | 9 was
2angfé§§ed usi ng a bi oﬁgl%%ﬁ %?txt 5?@ fgﬁgjr?%%?e f&ldUK)
3 connaihfhed 2GwErBi gni ;o B134W hdheaedcepr toerhe Idlate.

1. e e ' 241 . ,2041 dH20.. P
4 coﬁ %tl %o%gf% o%lgéléé%% ‘"(T)széhargﬁ)iqr?ﬁt i(gFlﬁgﬁﬁ?ﬁ?)at%] ]%tFé’p
513 (Blogs@ufarilll aii nutmand eloheeadrbyi éhd heindR:0mgd5

14.c s, of C for sec; 552C for 30 sec; 722C
6 o7 HEEoe Gl APl ERAPhelBRe ok bR e 10
7 16withus®bind 41 @fntarml hkiied .product- from the 32 and

817 45 cycl e reactions was | oaded onto a 1.5% agarose
18 gel (0.001% et hi di um brom de) which was run at 90V

9 19wéetedd Blidutiiesy prior to analysis on a UV box. 20
Xenograft Mbdels 21 6-8 week old female SCI D nice

10 were implanted with 2 22 x 106 HCT116+/ + human

11 COtOT BE tlr AQRROGR GNeE® 23 fehdSe | fel;apk
HCT116 celrls in alog phasg 24 o%§%r%gmﬁﬁ\;\%§él%?l 3t
12 hal3R&E, srsfeda AYPBS wWhth 2B PR Jusifemrd ednita L HESS.
13 TheYowWe Ju e ' V%L{Esgi[m'glto
gi v)ép a fi ﬁcg &g%ﬁ\yé%{afa??giﬁtéglzgé X 1 deItU:’Iég /%Sm :
14 Mrgeviars lvasigssirg bedpaiihobd 2811 ritwsdtresatweet loadagds

15 Onyflay 3 safdner dhtil antati n%l? nd treated wth

vari ous reglinmes o %%t% k/gbe rago(gqnsco n%p;:eal ¢SREr oFShb
16 (ﬂ@ﬁgﬁ%@ﬁ.wwpmp@@hhoat 5PV prior to semi-dry transfer
17 onto nitrocellulose membrane at 20V for 45 minutes

18 (BioRad, UK). The nitrocellulose membrane was

19 Dblocked using PBS (3% Milk powdsr) for ~1 houyx, and
20 washed x 3 with PBS (0.01% tween) for 5 minutes. The
21 membrane was then probed with a 1 in 1000 dilution
22 of CatS Mab (1E4 Mab or 1E1l Mab) in PBS (3% Milk

23 powder) for 1 hour. The membrane was washed x 3 with
24 PBS (0.01% tween) for 5 minutes prior to the

25 addition of a 1 in 5000 dilution of secondary goat
26 anti mouse-HRP conjugated antibody (BioRad, TX) in
27 PBS (3% Milk powder) for 1 hour. This was then

28 washed three times in PBS (0.01% tween) for 5

29 minutes each. The membrane was 'developed’ by ECL

30 (enhanced chemi-luminescence) using the Super Signal
31 kit (Pierce). The membrane was incubated in ECL

32 solution for 5 minutes, prior to exposure to



WD 20071128987PCT1GB20071001312 62 1 (15ng/ kg daily

or 70ng/ kg tw ce weekly). Al drugs 2 were

adm ni stered through a bolus injection. Animals 3
wWBhPns@ef i ficed at various tine points and ty %ﬂzﬁoﬁbmsu

were renoved for analysis. 5 | nmunohi st ochem stry 6

Par af fi n enbeddi ng of formlé)(ﬂ fi xed xenograft / 8

organ tissue sanples, secti cutting and H&E 9

(haemat oxyl i n and eosin) staining of tissue sections
110 BREF-@opBPRLF nEH st O XATWRISy tdBScPRBRads 11The

21 HpecToR J.d
ot ch g, Sy REL M Ao et roBst et
313 (B49Bpi ePKY, foRch iThgitger e:@epaelr uithnws’eeirmana
pa 1 \ nni n vvater
4En§%gg%gu§n1% peJ)FKoéxcisel:}iacsleo(}la3@({.L é %?oclﬁ
3§ nodbateohefor8bdihdRO2iged mﬂhdwméc‘if or 10 mi n
Sections were then 18 boiled in citrate buffer,
pH6. 0, for 22 mn. 19 Incubation in 5% noLmal horse
serum bl ocki ng 20 solution was carried out for 20 mn
7 at FRowntyespet2d Sections were incubated with primary
anti body at 4C 22 overni ght. Appropriate isotype
controls were used at 23 the sanme dilutions as

8 Pr oLy Retd hodies. 24 £25,Fek 5 Eﬁ% g@f‘ﬁgﬁe ?dlgc{eys”g

sections were incubated 26 wt
9 pahsipect fserapasomadr yashedbsdy 27 ¥RRctOr01s tween)

10 Laborat ories)e £ %%nagtf99gp£§rﬁ?3 Aé%fo'x'l%

i ncubation wit ectastain reagen
11 (Vexidr dedBer wevei psdcédrim dnptdreria3@lyi haBAlakdr oom

12 & e D lcelizt A 30 kb Bl REPR ThEk AaraEnot
13 G Isoype du@WEKﬂXMBugmaQIUKboﬁor l hour at room

14 temperature. Following incubation each tube was

15 washed x 3 in PBS {(0.01% tween) (5 minute

16 centrifugation at 1500rpm). Samples were then

17 incubated with a 1 in 15 dilution of FITC-conjugated
18 goat anti-mouse secondary antibody (Sigma, UK)

19 (samples kept in dark at room temperature):

20 Following incubation each tube was washed x 3 in PBS
21 (0.01% tween) (5 minute centrifugation at 1500xrpm} .
22 Samples were resuspended in 0.5ml of PBS prior to

23  immediate amalysis using the Cyan flow cytometer

24 {Dako, UK).
25 RT - PCR

26 RT-PCR was performed using a PTC 225 Gradient Cycler
27 (MJ Research Incorporated). RNA was collected using

28 the RNA STAT-60 reagent (Tel-Test Friendswood, TUSA)



63 1 Staining using the cl eaved caspase- 3 pol ycl ona
2 antibody (Cell Signalling Technol ogy) was carried 3
out according to the manufacturer's instructions. 4

ng‘;m getion of antibody |ocalisation, aft%ETRféiz&fwoélsn
n1n|str tion to xenograft nodels, no primar

anti body 1 ncubation step was reqU|red 7 8 Accuthn
Array slides were stained é@cordlng to the 9

manuf acturers instructions using a 1:100 dilution of
1102e5p5%kBA0EP OHE "aivstyrans aussrontbeys Bnd cDNA

2bi Q&hﬂﬁééﬁ&% oL 565 antd bagy 5(Me t%vhégé?r atories, 12

I des were counter stailne aenatoxylln 13
3pr t@ﬂnﬁgrmtmsqa gl anGIac Ysivstrdgeds Bandbmgl UK)

M S 6 6 stained for_CatS
4 ex%%gsé?g%e%ssﬁgj‘%sedc %trSR% %glél onaf g?ﬁ?bfood@waég
5 beboiser Cel + SACRIGAGL .47 ¢ ARTgLABSEGT av-€3 Sldrds Ccatg
flxed usi n Jce I 9 et.one_and i ncubated w th
® Caf " &HeT %9 %ﬁ%bg%%oggﬁlEa?oﬁAAC%¥%H§F§6§3ﬁere
7 r i asadBats 8 Faaﬁ;ea_mth brimerbat edcwhtAr@tdaISEACCT -

xaFI# 4D 488 | abel | ed 22 secondary anti body.
LIS R VI RIS CTASAANRAS G| g rswRiea

9 uswag ﬁﬂ.lﬁﬂé:édﬂifszmguﬁt !bligmﬂEdP@Rzlﬂlﬁﬂ_gré“ siahiised by
confocal mcrosco Li ke Tube

Capi l | ar
10 Follht $HEdsiaye 2‘%@83?%1%” geﬁ%fgwéa@mw on
11 enﬂO&hﬁlf@}e&% lpxtl'fﬂé% ZQquO&ﬁﬁAl Oﬁloﬁ?%}g%se% d as
0]

foll ows. Two hundred éO mcroliter Matrigel (10
12 nFondt bknsassrisdeted 9f prelebolall dmrateinatploat esep

13 | n@Ebﬁ@dfézoflol%lﬁfﬂu%th %81?:&«:@&!%& henall qued .t 95

po yneri ze for
cycles of 95¢ C for 30 sec, b52C for 30 sec; 72<C for

15 90 sec, with a final extension of 722C for 10

16 minutes. 5 pl of amplified product from the 32 and
17 45 cycle reactions was loaded onto a 1.5% agarose
18 gel (0.001% ethidium bromide) which was run at 90V

19 for 40 minutes prior to analysis on a UV box.

20 Xenograft Models

21  6-8 week old female SCID mice were implanted with 2
22  x 10° HCT116+/+ human colorectal adenocarcinoma

23 cells into each flank. HCT116 cells in a log phase
24 of growth were harvested, washed in PBS and

25 resuspended in HBSS. They were mixed with equal

26  volumes of matrigel to give a final concentration of
27 5 x 10° cells / ml. Mice were randomly separated

28 into treatment groups on day 5 after implantation
29 and treated with various regimes of CatS Mab or

30 Isotype control Mab (10mg/kg) with/without 5Fu



64 1 Cells were suspended in endothelial growth cell
2 medium WV (Pronocell), containing 200 nM of the 3
appropriate anti body. Five hundred mcroliter 4 (1 x

.Wég Fﬁgﬁgﬁ) were added to each well. As 5 Co@%&gﬁﬁmwmmsn

S W N

o o oy a

10
11
12
13
14
15
16
17
18
13
20
21
22
23
24
25
26
27
28
29
30
31
32

S were incubated with vehicle-only 6 con
medi um cont ai ni ng the appropriate volunmes of 7 PBS.
After 24 h incubation at 32C and 5% CO2, cells 8 were
vi ewed using a Ni kon Eclipse TE300 m croscope. 9 10
Calt ¥/ abi ﬁa'a:léyya@fi “fﬂn@_j/i]égercaﬁicenwaekhys. 1411 Brugs
Cytot oxi.c, an roliferative effects of the S 1
nHRBE BRITLRETEY ytfbw%ﬁéog%ﬁ 5By TS el ”%aﬁr?
14ebe Lestefiasd piewDtishys deser pbeflts Banh@ftymowsd | s
15 are added to a final concentration of 1 x 104 16

c¥erg/ PenOYEd pbPT w31 6%y 96-wel | nmicrotiter plate
17 (Corning Costar). Appropriate concentrations of 18

MeRRGHOAAE - 8ahdROS—~f 100 nM or vehicle-only control
19 nedia are added. Plates are incubated at 37C and

5% 20 CO2 for 24, 48, 72 and 96 _hrs respectivela)/.
APpERLin| HERRREIRM, OR FLITO A 16 RGAMISMTT 5t alded
and 22 Logubatsginis a Jauiber c3rhiay 34€ and 5% CC2.
The 23 mediumis carefully rempved and fornmazan
cripsembpsozyl Hi seof e ith FOGipirdePf BiSPaBGections
Lb | 5 ﬁ%ﬁé’& b above and the
fg%%iet égggogﬁ%‘ge%se as&?ﬁ?/pgir%%gn%ggg' of cell
viiahiihpt ya dndn@ 7wis adefmrasconsisPatheeaveceach

G HRDLY FEBhE e b g5ty eame b

Briefly, sectiong were deparaffinised by passing
from xylene to alcohol to running water. Endogenous
peroxidase activity was blocked by incubation in 3%
4,0, in methanol for 10 min. Sections were themn
boiled in citrate buffer, pH6.0, for 22 min.
Incubation in 5% normal horse serum blocking
solution was carried out for 20 min at room temp.
Sections were incubated with primary antibody at 4°C
overnight. Appropriate isotype controls were used at

the same dilutions as primary antibodies.

For peroxidase staining, sections were incubated
with biotinylated pan-specific secondary antibody
(Vector Laboratories) for 30 min at room temp
followed by incubation with the Vectastain Elite ABC
reagent (Vector Laboratories) for a further 30 min
at room temp. For visualisation sections were
stained with 3,3’ -diaminobenzidine and

counterstained with Gill's IT hematoxylin solution.



65 1 The in vitro mgration assay used in these
studies 2 is a nodified version of the nethod
descri bed by 3 Ashton et al (1999). HMEC-1 is plated
j Lndi vi dual chanbers on a gl ass slide
W?g&gﬂé%’goconfluence overni ght. The nediun1i§éﬁgﬁ%@§%ﬁkﬂz
and 6 the nonol ayer wounded. The nonol ayer is re- 7
suppl enented with fresh medBum and the required 8
vol une of antibodi es added to give the required 9
1 fi sladimciome entimat ithe. cl8atéd StasiessarP radnmiechadt

fixed. ti oi.nts,.until .12 conplete cl osure of .the
2 ottt or e et BT e fipPe g Saes'e
3 padef dmgEhdec the exhebicoirémaundistihicalionsre is
blindly assessed .m cr@scqpical ly, by an 15 i ndependent
4 id@%%t%éﬁﬂQ£l9§n&fqG&ﬁﬂpngdlﬁ%?iéf%%%ﬁﬂmxﬂﬁqﬁFa &d O
5 eYARhBCE: AlleUe kbANLER0gMmedariati OMrithrgt 20X
magni fication (O ynmpus BX 50). The extent of 18
6 | IR ingy PBogyePr ¥af eI %RS i s conpared 19
~+to time matched shamtreated controls and the % 20
i nhi.bi tion of wound cl osure conpared to time natched
8 21A¢uiadT drgalve gladed. wape 2atRaedGFAGPIdide to4ths
9 Meh&, At il § nakGuent Ban sethand Lhed hanakcn2Be
aorta is aseptically renpved and sectioned into 1 cm
10 27Cats gondaigesalThatibogy aneé estwdidasty tinmes in 28

stier | [ re ' ed 29
11 7R e ks s R o SR, BRSNS
12 suppl ergntded wetde 2olndér medaimednd. indreeasitiogy3in
concentrations, of antibodigg%%The plate is incubated

13 3P F A S EEp88t FR2UHEITon the Matrigel and

14

15 Confocal Microscopy

16 HCT11l6 cells were stained for CatS expression using
17 a Cat8 monoclonal antibody as before. Cells were

18 grown on glass. coverslips, fixed using ice-cold

19 acetone and incubated with Cat$ antibody at a 1:100
20 dilution. Coverslips were rinsed with PBS and

21 incubated with antimouse AlexaFluor® 488 labelled
22 secondary antibody. Coverslips were washed again

23  using PBS, mounted using PermaFluor mounting media
24 and visualised by confocal microscopy.

25

26 Capillary-Like Tube Formation Assay

27

28 The effect of the CatS mab on endothelial cell tube
29 formation was assessed ag follows. Two hundred

30 micréliter of Matrigel (10 mg/ml) was applied to

31 pre-cooled 48-well plates, incubated for 10 min at

32 4°C and then allowed to polymerize for 1 h at 37°C.



WD 2007/ 128987PCT/ GB2007/ 001312 66 1 rings are fixed
in 4% PBS buffered paraformal dehyde 2 and stored in
PBS. The extent of vessel developnent 3 is blindly

woseEASeY; M croscopically by an 4 independent, r-ean07/001312
I nvestigator and quantified using a 5 cali bra dB

eyepi ece graticule (Innf 10ém graduation) 6 at 20x
magni fi cation (A ynpus BX The extent of 7 vessel
| engt h, maxi mnum vessel Iength and nunber of 8 vessels

1j nCeaéh vere Fusparded iia sadothediahdmowdmsaldd to
2| iBaftEh Shed shapeanyr o @QQH%QS 1{6%(}?11[ Y R on

cal cuI ated. 11 12 Sponge
3 sp@h@é@pm@t%mkmﬁefouﬂlyel hphéne@dnmrcﬂslt@ﬂ bl ack

g e da i.th 16 10 ng
&E— %PP%O%JG%&%E@%Q%%&%&%?%S E"1L1L4 éﬁys 17 of
5 t reatents, sc;niﬂgzesveaee :thna:uiz:aSEédwl’s}ec\télom@—@mﬂyw
st |ned th H&E 19 20 n |ndu
® et n%pa %é%ﬁé?épgnﬁ%eg}%ﬁr 622’ o gmefe of
7 anPBBl mﬁcte} sz roXygebsiidticed 3etd nopRtIy 8, cells
atl on is that described by

g en‘B%ﬁ%/ed. in dtahl S i nvest.i
25 - |fehuS4rd ﬁ'o%s%1 HeFgLliRea Tot0 & tidrescope-
9 testing 26 anti-angiogenic therapies for retinal 27

neo scuj arjsation (Smth et al., 1994). Litters of
105 ‘F?a?gﬁ‘lllr\?céngnﬁ‘r?ﬂréﬁ?rﬁ'&}%ﬁ‘rﬁs% are placed

11 | n 29 75% oxygen at postnatal day 7 (P7) and returned
to 30 roomair at P12. During the 5-day period of 31
12 hyperhaa @ l@étdc@ﬁpﬂalfer@nﬁal cEBeF g aqg/ thedSatifider go

13 3ZnyAsCA1 LeYk838l,08nands Nal t 8ok AeNUslQRIMRAE 1 URQR

14  Dbe tested as previously described. Briefly, cells

15 are added to a final concentration of 1 x 10%

16 c¢ells/200 pl per well of a 96-well microtiter plate
17 (Corning Costar). Appropriate concentrations of

18 momnoclonal antibody (100 nM) or vehicle-only control
19 media are added. Plates are incubated at 37°C and 5%
20 CO,; for 24, 48, 72 and 96 hrs respectively. After

21  incubation, 10ul of 10 mg/ml MTT is added and

22 incubated for a further 2 h at 37°C and 5% CO.. The
23 medium is carefully removed and formazan crystals
24 dissolved in 100 pl/well of DMSO. Absorbance ig

25 measured as described above and the results

26 expressed as the percentage of cell viability and
27 proliferation relative to each vehicle-only control.
28 All tests are performed in quadruplicate.

29

30 Wound Assay

31



67 1 retuLn to roomair the central retina becones 2
nmeasur ably hypoxic with an associated increase in 3
vasogenic growth factors of the VEGF fanmily. An 4

WBQW’IE%T%')"? neovascul ar response ensues W th extras a. -
retinal new vessel s devel oping by P15. 6
Neovascul ari zation is maximal at P17 and regresses 7
after P21. 8 9 Unfixed neur’al retina are dissected
and subjected to 10 ultrasonic disruption in RIPA
1 puftber inFgitoe Wiarmbicnc asicey oFefiPipr bhesa diurtiasg,

ZrGEbnélméalfo@L@éfg dﬂno%l%h%nﬂﬁgﬂédnhggbfgbeé”- ar ed

P 13 conpetitive enzymnme- i mhunosor bent
3 asééi}tsm Q’EL&SAﬁlmmoddﬂ’Iﬁgyl leplhyedlﬁ&)tcgl of

484 rd icat riall
P‘H%ig‘é%%&gB%%&% ‘vaeen%gﬁslgn (g %Igm
5 poBQ%tyonf@mw@mﬁgﬁ? (%énmegnlnncls :.Qﬁidﬁerdgand
nd_ i ncubat ed wi 25 | 18 of rabbjt polyclonal
° NY%h%oIac)’/na A sty M 88 i BT HEST 59% 'Fxflj%en) for 1
7 hosnpalaﬁ&t&eﬂ'hﬁmm&hsméﬁlﬁﬂ £a8¢ e #ad s Adien

trangferre to NU% C96 Maxi sorp, 21 plates that are
8 brée oL 1¢SpRELEIaRPi @%'ﬁe 20 EEBHESEn

9 cafb@zmt@ormgﬁ@au@,ﬁ 9.6) overnight at 23 4C and
10 bl ocked with 1% gelatin for 1 hour. The 24
conpetition between solid phase and sol ubl e anti gens

11 25spifsLaeds fx%nolréaoﬁﬁ 8t x3d G 1 Ak LeLi W oy dihe wells

26 are washed 4 x 5m nutes with PBS/ 5% Tvveen and 100
12 rcgmite dosrrs el the- gherphathkere Howd dmt 42 BBBI t

13 28l oadd Wit 0BLnl 80 20080, LOEaGN debl,oubhat es

29 are then washed 4 x Smnutes wt % vveen
14 aﬁalwrﬁ)am|bleﬁdings$res,@edtm':ecms«ammmmbghanase

15 3 32 lﬁ%g%{ at e Z%Sttrggggﬁpyén | ssofved%‘%gI %Om%sal v
16 calibrated eyepiece gratlcule (lmm/100pm graduation)
17 at 20x magnification (0Olyvmpus BX 50). The extent of
18 closure in the antibody treated slides is compared
19 to time matched sham treated controls and the %

20 inhibition of wound closure compared to time matched
21 controls calculated.

22

23 Rat Aorta Model

24

25 Male Wistar rats are euthanised and the thoracic

26 aorta is aseptically removed and sectioned into 1 cm
27 thick rings. The rings are washed ten times in

28 sterile medium to remove any bacteria and embedded
29 into Matrigel on 24 well plates. The wells are

30 supplemented with 2ml of medium and increasing

31 concentrations of antibodies. The plate is incubated

32 for 8 days and post incubation the Matrigel and



68 1 diethanolam ne buffer (pH 9.6) is added to each
2. well. The col or devel opnent of the subsequent 3
reaction is nmeasured at 405 rimevery 5 mnutes for 2

..on a Satire microplate reader (Peca g
‘Wéﬁgﬁa%%%ﬁts) and reaction kinetics analyzed%g #HEWENM3”

Magel l an 3 software. Sanple HP-1 binding is 7
det eLut i nedby conparison t®% Li neweaver-Burk enzynme

8 kinetic standard curve, and is expressed as a 9
1pr &p8EEi 8heofisedple 4% ARS bufdrredt parabormdhictyle
5S0l,1,a- i u in.t agsay_i s, H ich 11

o PSR T VRl Y bt T bOVTRA s OF uRar Bl gament
3 St aei blivdly ansdgsss] insl coosduptedl ligi Bg dhe 13

St ' -test and a P value 0.05_|s_considered 14
451 sABBbetatat o aclioes ors° smRM R CL &R g
5invastbeated dhe R Q8%iaR.eh %/96‘%&9 &PA@L&%@‘J)

20 chenot

cancer cell lines and the ability of er apy
6 t 02Fndtit draRid sadriess | (Gd yipust BEt hie) . 2 1Tex awitreedt bife

7 ef egt & olfer?ggtﬁnt 'aﬁﬁ- FQ‘} L | onal
anti body on uﬁo&# eve %%%%%g gﬁégigqgggﬁ? 1y 56t h
8| nvessels amd darhifielR 4251 Bvanpl esasuted 36 Cat S

s CXPHASLAN oA BTSN oLUE VL PLOLEA 2 and

10 quamtikHtiore RORulasadsed to 29 exani ne nRNA | evel s

17 0f CatS in four colorectal cell 30 lines (HCT116 +/ +,
RI CO +/+, H630 p53 mutant and HT29 31 p53 nutant)

12 wi Sponge aday7. 5uld CPT11 treatment. RNA 32 |evels

13 Were anal ysed follow ng 32 and 45 cycle of

14 Polyether sponges are subcutaneocusly implanted in

15 €57 black mice and injected on alternate days with

16 10 ng b¥GF or 10 ng bFGF+ antibodies. After 14 days

17 of treatment, sponges are harvested, sectiocned and

18 stained with H&E (a).

19

20 Oxygen-induced retinopathy (OIR) neonatal mouse

21 model

22

23 The animal model of oxygen-induced retinopathy

24 employed in this investigation is that described by

25 Smith et al and now widely used for studies testing

26 anti-angiogenic therapies for retinal

27 neovascularigation (Smith et al., 1994). Litters of

28 postnatal mice and their nursing dams are rlaced in

258 75% oxygen at postnatal day 7 (P7) and returned to

30 room air at P12. During the 5-day period of

31  hyperoxia the central retinal capillary beds undergo

32 wvascular regression and halted development. Upon



WO 2007/ 128987PCT/ GB2007/ 001312 69 1 PCR to
deteLinine relative differences in expression 2
bet ween treated and untreated sanples. Al four cel

' i spl ayed basal expression of CatS whil
Wé 2{)(1};12 5832# %ﬁ@lg?@ﬁoﬁlsu

116+/ + and RKO+/+ cell |ines showe
i ncrease in expression in response to chenot herapy 6
as shown inFigure 1. 7 8 Bbfdnple 2: CatS expression
was exam ned at the 9 protein |evel by performng
1 wesesrmn btotremalaisi $hen cedtuhdl setitd byaatas

pr i f hree . ine HCTL16
2 ] HRALRL STy AR S G pEERki d0ed {Earile WY
3 preparednbn sanvpite fanitiolrs/ ofi theuVE@S flniiour A6PT11
tr ment. (7.5 for both the HCT116+/ + ., an
4 BN RN d SN0k B b0 b it Wiih Bt
5 posetinel exgr egsis@l s0ldealSplhguyer?). wWith no 16
obyi ous difference in whole otein expression 17
6 | PR R Aot ds FRELFRLat baF Hhd ithPoHes8Fs
7 HE 4464/ #20r RKO+/ + sanples. 19 20 Exanple 3: Cell

surface expression of CatS was 21 exam ned using flow
8 Cytometry. HCT116 +/ +, RKO +/ +, 22 and H630 p53

9 Muefix&eldanare ranrahusadel 81 s§8kt e JRPEBGRCted o
expression wwth / without CPT11l treatnent. 24 The

10 R ugsonly |[Aispyptirawes BBBR poafiswe Heasal cel | 25

11 SUER08 SRR @ WhLpRovas, i Beleazed rte%i%%%o 26
foll ow ng chenot herapy” i nduction (Figure 3 A-B). The
12 2 manpiers fyon @4P| apfnelihewed B9¥opusiariede fogsal HP

c S UL [ ' -whi j.nCr, d to 59%
L3 T e ez PR E 2208, Ml ol Legeg 1 3, 207

14 TheERsA)] 6RGHpEd leuanbreefliy] i Teo ghowed s3#@posi-ti ve
ba%%%ggl cell surface e%gression whi ch was | ncreased
0

15t FATS 18 CORLGEERefBE NEPEH RhdidMted (R §EPESY
16 ABjeen 20 in a 96-well polystyrene assay plate

17 (Corning Inc., Corning, NY) and incubated with 25 ul
18 of rabbit polyclonal antibody against HP (1:3300 in
18 PBS/S% Tween} for 1 hour at 37°C. The contents of

40 each well ig then transferred to NUNC C96 Maxisorp
21 ©plates that are precoated with solid phase antigen
22 (1:5000 in carbonate buffer, pH 9.6) overnight at

23  4°C and blocked with 1% gelatin for 1 hour. The

24 competition between solid phase and soluble antigens
25 proceeds for 1 hour at 37°C, after which the wells
26 are washed 4 x bBminutes with PBS/5% Tween, and 100
27 pl of 1:2000 alkaline-phosphatase goat anti-rabbit
28 IgG (Sigma-Aldrich) is added to each well. Plates

29 are then washed 4 x 5Sminutes with PBS/5% Tween, and
30 100 ul of 1 mg/ml of the alkaline-phosphatase

31 substrate, 4-nitrophenyl phosphate disodium,sal£

32 hexahvdrate (8igma-2Aldrich) disgolved in 10%



WD 2007/ 128987PCT/ GB2007/ 001312 70 1 2 Exanple 4 3
The presence of Cathepsin S on the cell surface of 4
tumour cells was further confirmed using confocal 5

wibbiAseepy. HCT116 cells were stained for C%tc'%/cgezoommsu
expression using a CatS nonocl onal anti body as ‘

before. The results are shown in Figure 5. 8

| mmunocyt ocheni cal analysiéﬁhsing the 1E11 CatS 9

monocl onal _anti body, reveal ed thgt Cat S expression 10
lj sdigehpngbamine thhef fay 1 {0EUPf. 8¢ e lona®iBFd 160 csidls, 11

whi I i f Low, t anal ysi s
2 Whichy wes,a ys! s,

12 mEere a 3 é%#ﬁg%%égg I'n Ihgr5§§eggﬁéégkﬁéhty was
3 13rebsbivedis madGTLES @l 495shami pedri 8 anSdam fit 2

co LS 0.t | st ype.control .15 Exanple 5 17
4Inﬂ§§%%r§£t% %%&ﬁ% H%é%%’%ﬁ eoFeég?Bn&gﬁxﬂbt show 18
5 t hénekpuesston 0fd CashepsinnkSnenitheatsl Jzsunfscey as

19, de strated. for colorectal carcjnonas., Figure 6
6 ZOM%%%P\Agalf e SrO%ﬂ‘Tatr?oisafrﬁﬁﬁngﬁr t E &S det ecti on
7 21detefalfe®Xpf @I/ipRAAr1eBnC b0k Ll AbwERF&H MM enzyme
bio$sies. 22 I%éfue sections were stained for Cat
|

8 expragkt ot PR R VRonBRAoRE| SRFEFHRA d%aitsed
9 agerasdrt it 246 FRah1e BYERA £akSnP&OLEASEn Sl ng

of normal 25 sections of human col on denonstrated
10 | #eoRhanse 2etdoannRgds 6F tae 2ssmierieadiBombrisht al

11 CAL &1 AR 2% AhORRYnECEh 885108048058, 134 A0 ng f or
CatS. 28 29 Exanple 6 30 It has Been reported that
12 CattrdplsiH g lcgredrairsés goendinched mwigrd rhev63 as a

13 T eSERiM e N LR YaSGH! 8" 5 value _0.05 is considered
14 significant. '

15

16 Results

17

18 This study investigated the expression of CatS on
18 colorectal cancer cell lines and the ability of

20 chemotherapy to induce CatS expression. It further
21 examined the effects of an Anti CatS specific

22 monoclonal antibody on tumour develqpmént and

23 viability both In Vitro and In Vivo.

24

25 Examples 1 to 3

26 Cats expression was examined at the mRNA, protein
27 and cell surface levels. ,

28  Example 1: RT semi guantitative PCR was used to

22 examine mRNA levels of Cat8 in four colorectal cell
30 lines (HCT116 +/+, RKO +/+, H630 p53 mutant and HT29
31 p53 mutant) with/without 7.5uM CPT11l treatment. RNA

32 levels were analysed following 32 and 45 cycle of



32 snpot h nuscl e cell'surface in at heroscl erosis and
WD 2007/ 128987PCT/ GB2007/ 001312 71 1 restenosis after
angi opl asty (Cheng et al, An J 2 Pathol ogy, 2006,

; =594). 3 4 The present inventors inv '
‘”é%@?ﬁ%?gfhe 5 localisation of Cathepsin S oﬁ%%h%ﬁ%@ﬂmtnz
surface of tunmour 6 cells denonstrated herein was
associated with such 7 intéﬁ%ins. As shown, in Figure
7, which shows the 8 results of analysis of CatS and
1 p3 PCRt £gr PALRINAL e exghasistonliififementes #h+expression
2CO I I faol l.ow 35 cl es_of
PR Pt Rotiar Cat Hepei o T o, sbTls a L il T
3 nolPgepnéegplay Riloangir eseiressiznwas dennsiilad eshth

showin e | sation.of .13 Cathepsin S on
4thgﬁ%e F&£€§?é€ém%$%?%hﬁﬁ}c§gﬁléngsl4S€ﬂ$%$éde to
3t $nexpressinneiprasmsicn dh seeebhsdStouskdroeeidspy

g under nditions of .atherosclerosis. 16 17 Exanple 7
18g§t%§$%§ %%ﬁ%?%ﬁ%ﬁ“carrled out on the effect of 19

7 conbi nati on therapy using the chenotherapeutic agent

20_5Fu and,t Cathepsin S inhibitory anti body 1E11
5 5 maiefl o LR on Gl arRiaat ot D903 As

9 showeréin Coxpandiy$ePEhrappki Gaktorn 3% W020064,132045,
he c nteqfs of which are 25 incorporated heréin by

t
10 1 FRPERCE L IWIVER TG BFRB2TBLHPTEr FRYE f Fum (BOBE72E0 14
11 anch B0 50HEH2.63 .+ A1 §x37+ A0t LRQIYTIRS RAIEY ra11

inhibitory activity. In a 28 fluorinetric assay using
12 { Wy 9atRst iR BrenBsefars, saopiae wiith body HhokitbidBs

13 t heowr aiealy e aqhhyi (¥ 8finPOs CAUS e Y elerh Be /o

anti body has al So been shown to

and O+/+ cell lines. All three cell lines showed

15  positive expression of CatS (Figure 2) with no
16 obviocus difference in whole protein expression
17 levels evident between the treated and untreated
18 HCT116+/+ or RKO+/+ samples.
19
20 Example 3:Cell surface expression of CatS was
21 examined using flow Cytometry. HCT116 +/+, RRKO +/+,
22 and H630 p53 mutant cellswere analysed for cell
23  surface expression with / without CPT11 treatment.
24 The RKO +/+ cell line showed 38% positive basal cell
25 surface expression which was increased to 49%
26 following chemotherapy induction (Figure 3 A-B). The
27 HCT116 +/+ cell line ghowed 39% positive basal cell
28 surface expression which was increased to 59%
29 following chemotherapy induction (Figure 3 C-D). 7The
30 H630 p53 mutant cell line showed 37% positive basal

31 cell surface expression which was increased to 415%

32 following chemotherapy induction (Figure 4 2-B).



31 potently inhibit tumour cell invasion in invasion

32 assays using the PC3 prostate carcinoma cell I|ine,

72 1 the 13251ny astrocytoma cell |ine, the HCT116 2
woebh@Pnsekal carcinoma cell line, the MDVB231

cancer cell line and the MCF 7 breast cance#Q%é Qﬁﬁnsu

line. Furthernore, antiangiogenesis effects of this 5
anti body have been denonstrdted in a Mat ri gel assay,
16 in which the anti body was shown to inhibit
capillary 7 tubule formation (see later). 8 9 Studies
21 NeQamlpidi ¥0 expression of CatS were carried 10 out
i n Xenograft nodels of colorectal cancer. Mdels 11
3 wefBet peas e of CHdiapisémpShenapkat tel Agant S b f 12

CP{I - [ ' 5 - 70n0g/ kg doses) al.one
e e o P T D b o
5 nohbctosedri4 EERiodel 1Bawetti atehheddest tdasue

secL] re 15 exanjned for antibody ]J.ocalisation
%o %]%Sgl e r?e?ta.thﬁl%Bng’é I%l)‘é/tjcﬁﬂ @& from
7 anbabbse 17 Mheaterdi Mist Br€atBoMabih nerpdd ati on with

5-Fu 18 stained positive for 1gG (Figures 8a and 8b)
2 ohoTHE SO, EHRSRAB CarbeScas ity

9 dimawdeitbriz). 26 didRQS kbl ¥l ¥ eXPE eSS D dAIRUL: on

cells. 21 .22 ample 8 23 Al maj or nobuse Organs were
10 oxtii ]lrloﬁeﬁ?oart@m feLt uFar fararfe ST Ifoweads ,

11 treaidreRlas Mo sY @Reer2bnel PRt hOLPo e@}ﬁ;"
seen. Fig_ 9 shows 26 photdB?aphs 0 g&% a dgﬁfég%gs'

12 s9she éﬁt%eénmrﬁéseaynzﬁgwwwgi foLtEDstiSy1 g +
13 5RibddR8Q) kinl mo@ARIERE § 528 A9 The 1n vivo

studi es suggest that 29 repeated treatnment W th
14 1 oifmeg isPm] kel thebipat@oe corfirmt i on with
15 chenot herapy has no adverse toxic
16 Ezample 5
17 In contrast, normal sections of colon do not show
18  the expression of Cathepsin S on the cell surface as
19 demonstrated for colorectal carcinomas. Figure &
20 shows the regults of immunochistochemical detection
21 of CatS expression in colorectal carcinoma biopsies.
22 Tissue sections were stained for Cats expression
23 using a monoclonal antibody raised against the
24 mature human CatS protease. Staining of normal
25 sections of human colon demonstrated little or no
26 staining for CatS, whereas colorectal carcinoma
27 biopsy sections had dense staining for Cats.
28
29 Example 6 (
30 It has been reported that Cathepsin S co-localises
31 with integrin ovp3 as a receptor on the vascular

32 smooth muscle cell surface in atherosclerosis and



31 effect (Figure 9). 32 73 1 Exanple 9 2 Tunour
sections were stained using the 1E11 mAb to 3 detect
Cat S expression (Fig 10). A nmouse 1gG isotype 4 was

wB%ﬁtﬁ/ﬁs%sﬁ control. Figures 11 and 13 Show”i)%lrﬁ;%od%msu

tunmour sections obtained frommce treated w't
5-Fu an upregul ation in CatS expressi on was observed
7 wwth Figure 12 showing a stmlar result in sections
8 obyained . frommce treated with CPT-11. 9 10
LExdF5itenesis 12 e cmekqrlsstaoishrani eh 2teadmeht on

ot urp@t&ho_ﬁ_bé]iueg(;@sv\% X@g'g_r@q)u& ng an anti-cl eaved
caspase- 3 13 pol yclonal antibody (Figure 14). An

3increase in 14 caspase 3 activity was observed in

tr e ; 1.ndi ' he b

haerra ar T | Gor e Al kel e B e 10

5> Cattocahi shotivre o dintitrisirt St vhethikeudfadordmtt@dourn
hu n cIIsZOZlUsn t he Mat i gel

6 q%g%]gng%é}%aﬂszgaécye%es?é‘ﬂrelﬁle?ﬂ’aﬁyaﬁﬁ @ad*fﬁ"%/a 19F sl |

7 1988t Sepiiss 58(2) :OR8aY3.ih, FRGueapy| |wiych Wl the

fo sa were perfoinLed 24 with human
8 i ’[ég%l\l/%scuag é’o?lﬁeIO%aFagél PR (R EES e WU ed

9 oneibbres;sgmn emabidmg et he +endet bebdeh1 cald & 26.1a5m
i ke structures, with invasive sprouts 27

F%% HgF romSTdiSFi @GaPCRel RLERIS Gridimeder § 28

11 vvl :ﬁhrditﬁﬁ?f}b)émts@@ i ab 88l kStefh- Oyl 58,22
il USt‘i%% es the results &/hen te&Hl\/EC cells \ﬁesrlémSO

2 cUrRRr BTN RS SFr e SBAWANSS thab e Jonmliisediies of

13 Cathepsin S on the cell surface of tumour cells is
14 unrelated to its expression in vascular smooth

15 muscle cells under conditions of atherosclerosis.
16

17 Example 7

18 Studies were then carried out on the affect of

19 combination therapy using the chemotherapeutic agent
20 5Fu and the Cathepsin § inhibitory antibody 1E1ll
21 (also referred to herein as CatS Mab).

22 | '

23  As shown in co-pending PCT application

24 W02006/1b9045, the contents of which are

25 incorporated herein by reference, which claims

26 priority from GB0507219.4 and GB0507272.3, this

27 antibody has potent inhibitory activity. In a

28 fluorimetric assay using the fluorigenic substrate,
29 the antibody inhibits the proteolytic activity of
30 Cat8. Further the antibody has also been shown to
31 potently irhibit tumour cell invasion in invasion

32 assays using the PC3 prostate carcinoma cell line,



31 (1E11 and 1E4) or isotype control. Extensive tube-
32 like structures are evident in the vehicle-only
74 1 control and isotype control antibody (200 nM 2

whapehSseghowever this tube formation is al nMSic
conpl etely abolished in the 4 presence of eltl’{g}mm%woonn

the 1E11 (mAbl) or 1E4 (mAb2) 5 anti bodies (200 nM.

These results were then 6 glrantified as shown in

F| ure 15b, which illustrates 7 the inhibition of
he Hey1eg| £ bramcteny widerviae, gtha ﬂﬁ’élm esence

2 Of cbELLCHRP eEaPﬁ%}\?/éﬂ% YUe1hE4 s ONeE O % b eas

Bot h anti bodi es een previ ous y S
3sp€@iﬂf3|e€a¢@1tblm3at£1d/\ntthe rmlftﬁobseasactmctézy cm]t]h 13

4 Ot ca ul ar those
grggt[agst% ORD %%‘if%'o a%:rt C%?ﬁ%le&%& Cit%n%f l%hlslS
5 havathbolly beeve dhweracleerdrssrtafen thearMabrigdly d<xal6
i nhi, e_catal ytic activi of CatS;.1FE11 can .17
6spgm Ihc(té$|t);/h? Lbf O, &35 %""f]ytSf bt hferddd ary
71Etuba$enf>oﬂmstf:ejma(rﬁ@ afafreety., Therefore, the 19
results fromthe capillary- t ube assay show that the

20 sequestering of active CatS secreted fromthe 21

9 endoetbtbd alneel 15 vﬁWcﬁ'eBc@ﬁ‘%s@ﬁlohnBE bt4 O Ywedfe RQR+i24
|nh|b|tor CatS mAb is sufficient to prevent the 23

0 ni GGt TorterRp=tampsiedst off coherentdt Heanaar c dodelzs
11 | Nr@ré Ubeed tde® wSitHhUGiHdr %ﬁemgﬁhe%@agé@?ﬂr mq%%t@%%u,

antlbodles can inhibit tube Iike on in rat
2 aorPFelhra exaliipd avdael( 1589289 To0mydta alas sl r eRone

13 t NG Dh & fbiCRLS ol w'-itaha@@&nggﬁaefm A S%dHNE ohaY

aortic arch ass%y
antibody. Paraffin embedded tissue gections were

15 examined for antibody localisation Tollowing

16 treatment. Tumour samples obtained from animals

17 treated with Cat$S Mab in combination with 5-Fu

18 stained positive for IgG (Figures 8a and 8b) showing
189 that the CatS Mab can be successfully directed to

20 the positively expressing tumour cells.

21 |

22 Example 8

23 All major mouse organs were examined for

24 architectural changes following treatment. No signs
25 of pathological change were seen. Fig 92 shows

26 photographs of gut and liver sections after nine-day
27 drug regime (CatS 1E1l + SFu (IC50)) in xenograft

28 model organs. The in vivo studies suggest that

29 repeated treatment with 10mg/kg of 1811l Mab in

30 combination with chemotherapy has no adverse toxic
31 effect (FPigure 9).

32



31 perforned. Sections of the aorta (1 nm were 32
cultured wwthin a thin layer of Matrigel in the WO
2007/ 128987PCT/ G82007/ 001312 75 1 presence of the

Wb@&j-,}g'bggg{y anti body_ and appropriate 2 contqucsﬂGB'Eh@,mmsu
formati on of tube-like vessels from3 the aorta were

nmoni tored and quantified af,}Ber 7 days 4 by neasuring
the reduction in the nunmber‘of vessels, 5 nean vessel

1I eﬁgth nd_maxi num vessel |length 6 conpared to
co 8 Figure 16 illustrates the significant

21 Nhidbloir0Beet i On UPEr & QIR sk EnRr SEENCEART e d Ne
Cats 1E11 10 anti body. Photographs of the ring
SsefRERES GRESsteRFeasiam Figuld)16a wothet heG ribsts:

Asupgar i, sed | [ 2 ubat | r
aortic ?i ngégegn(gﬁ%%\]ﬁ 1 #q%lr%% ?g é%gn%ﬁ o%ﬂ%éf%ﬁat’
Sredll Fe@onA geehiers tdkhaisedh f4omenicei bnedbed aralh

§Vegse . vessel. Length 15 and naxi mum
vessei‘1 %%@(; guraeél %%b)c.at&%ﬁrﬁsﬁﬁ?% b obsezvea
71 | Whshr Bt eere he2 sshynwifricc antsimhhiebi tesnl of id &dadions
fo b ip_a repeat _exper.ine it 19 presence
8 of 5{-]%%&%%{159 18] et it&?@%eaPWi‘Jf%gézgqpﬂﬁgfof 20 the ring
9 segnment$ are shown in Figure 17a with the 21 results
su rised, in Figure 17b. Incubation of the 22 rat

10 aogma% iclc]r?‘laglgésegrrents with up to 10 g/m of 1E11 23
11 r eBhik t effddt 7 Q%nagdatibanckaatRtat MeSEehoUgk 24

12 an‘g?%u%g%red ction in bo%h geanvvessel | engt h and 25

mal Q}‘ég%?éi Yt B2 28t27ChRRVES cemErRe TRf erred

13 t opb Iy hirta S RERifieRt i(@Rgare 28) hexgi Mdncorparat ed

14 bycref erence. Various 29 nodifications and variations
t CF A st A dyity was observed in treated tissue

15 indicating that the CatS Mab is having an influence

le on apoptosis.

17

18 Example 11 CatS Antibodies can inhibit tube-like

19 formation in human endothelial cells

20

21 Using the Matrigel morphogenesis assay described by

22 Grant et al (Cell 1989 Sep 8;58(5):933-43.),

23 capillary-tubule formation assays were performed

24 with buman microvascular endothelial cells (HMECs)

25 cultured on Matrigel enabling the endothelial cells

26 form tube-like structures, with invasive sprouts

27 extending from individual cells to form contacts

28 with nearby endothelial cells. Figure 15a

29 illustrates the results when the HMEC cells were

30 cultured in the presence of two CatS antibodies

31 (lE11 and 1E4) or isotype control. Extensive tube-

32 like structures are evident in the vehicle-only



30 enbodi ments of the invehtions will be apparent to
31 those skilled in the art wi thout departing from
the 32 scope and spirit of the invention. Although

Wb%‘tﬂ/ﬁs@s% i nventi on has been described in cq;gﬂfédé%)mgmz

2 specific preferred enbodi nents, it sh
understood that the invention as clalned shoul d not 4
be unduly linited to such dfecific enmbodi ments. 5
| ndeed, various nodifications of the descri bed nodes

1 6 efntept il isatvioke content i entibddh &0 ol ous to

2 ] bheses SIS nulite AL apeqlptanded g, be covered

resen I'nvent1 on. erences
3 dqamm:temlwa@awg?sthmnRenePhysi ol. 59, 63-88. 13

o KM £l (3003) Sugl, QOPD) 365, S5 ol
57, a_ﬂlitt'glimile@; (Qmﬁa)@enmneganeeguamlweﬂ&&héiﬁ 96. 17
6 BTt o %ﬁom EFPHTeRT A %glifiu%@r%gem
7 22tRS é&hﬁ%ﬁﬁ&%nZBfZ%aplllary cell branching observed
8 in the presence of 1El11 (upper panel) or 1E4 {lower
9 panel).

10

11 Both antibodies have been previously shown to bind
12 specifically to CatS with no cross-reactivity with
13 other cathepsing, in particular those with the

14 greatest homology to CatS. antibodies 1E11 and 1E4
15 have both been characterised for their ability to
16 inhibit the catalytic activity of Catg8; 1F1ll can
17 specifically inhibit the activity of CatS whereas
18 1E4 has no discernable effect. Therefore, the

19 results from the capillary-tube assay show that the
20 sequestering of active CatS secreted from the

21 endothelial cells by either an inhibitory or non-
22 inhibitory CatS mab is sufficient to prevent the
23 migration and arrangement of the endothelial cells
24 into tube-like structures.

25

26 Example 12 CatS antibodies can inhibit tube like
27 formation in rat aortic arch ex vivo model

28

29 To evailuate further the role of Cat§ in

30 eaengiogenesis, an ex vivo rat aortic arch assay was
31 performed. Sections of the aorta (1l mm) were

32  cultured within a thin laver of Matrigel in the



Cains 21.Use of a Cathepsin S inhibitor, wherein
3the Cathepsin S inhibitor is an anti body 4nol ecul e
or a nucleic acid encoding said 5anti body nol ecul e,
wansh7a2ekenDt her apeutic 6agent in the prepar dRB0§7@1312
medi canent 7for conbi nati on therapy by sinmultaneous,
8sequential or separate adq%yistration of 9the .
Cat hepsin S inhibitor and 10chenot her apeuti c agent in
the treatment 1lof, a neoplastic disease. 12 132.The
1 usBTEEEBrAI P e dehifRitomhepsihofkeand appropriate

2 14ebampbhs! apeit i Srdsn ik aupkalipumdobased
anti neopl astic agent, an l6antinetabolite, a

3 nuéheo’dPHer e drotd trresy pindy atet syhed asttem v [Watver
or iy [ i nhi:-hitor. The e

‘ acﬁ’gr%‘iéﬁﬁ@‘?%ﬁ%r%ﬁ%duﬁé% %ht E%IQZ C eer‘rlth)tcﬁfjer%aepsesuetlisd

5 agBftn| segpal Ilength 2341 Tasinse wesoedi Tendth cl ai m 2,

wh j t.herapeutic agent is 5-FU 25 26
e
7 ,

8 Figure 16 illugtrates the significant inhibition of
9 tube formation in the presence of the CatS 1E11
10 antibody. Photographs of the ring segments are shown
11 in Figure l6a with the results summarised in Figure
12 l6b.Incubation of the ra:t aortic ring segments with
13 wup to 600nM of 1E11l resulted in greater than 80%
14  reduction in total vessel number, mean vessel length
15 and maximum vessel length (figure 16b).
16 _
17 Figure 17 illustrates the significant inhibition of
18 tube formation in a repeat experiment in the
19 opresence of the CatS 1E11 antibody. Photographs of
20 the ring segments are shown in Figure 17a with the

21 results summarised in Figure 17b. Incubation of the

22 rat aortic ring segments with up to 10 Qg /ml of 1E11
23 resulted in a 70% reduction in total vessel number
24 and a 60% reduction in both mean vessel length and
25 maximum vessel length.

26

27 All documents referred to in this specification are
28 herein incorporated by reference. Various

29 modifications and variations to the described

30 embodiments of the inventions will be apparent to
31 those gkilled in the art without departing from the
32 scope and spirit of the invention. Although the



15. The use according to any one of the 2precedi ng
clains, wherein the antibody 3nol ecul e and the
chenot herapeuti c agent 4are provi ded as an

wb IR SeeN ugate. 5 66. The use according to gdBm7me01312
wherein the 7anti body nol ecule is cleavable fromthe
8chenot her apeuti ¢ agent by,P ot ease Qactivity. 10
117. The use according to anygone of the 12clainms 1 to
4, wherein the antibody 13nol ecule and the _

1 cheéRYERELGPERS PR McsEdeds épaFapRefbler WWsh 15

2168p80e rusep AccordLripdinegae ot Lhs.jdnseceding
clalms, wherein the antibody 18nol ecul e bi nds

3 CathepsEhoS et itidiiryengiios peoréained cslatlidino,
2021 ELPr 0 . QE

422§%e§ggﬁﬁéq%ﬁglns,i%%ggg%hsgﬁélgg?i%%%égggﬁ%f%bule

5 coApfieds warbons gerdifilvditign24dénahe desqrissdigodes

o2 ekeaat- 006, 0,015, 23, 20800 Sl vo

7 those skilled in the art are intended to be covered

8 Dby the present invention.

9
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34 1the group consisting of Seq ID No: 1, Seq 21D
No: 2, Seq ID No: 3, or a variant 3thereof in which 5
or less, for exanple 44, 3, 2, or 1 amino acid
.substitutions 5have been made in at |east one CDR
6andri@isi ) at | east one of the CDRs 7mﬁth an am no
aci d sequence consisting of 8Seq |ID No;

% and Seq ID NoUsgeOfop &aRFPEAT ?héPB&PltPﬁ wwgsﬁesn
r 10l ess, for I , ngsllackdss

zgubstltutlons hgé%ngggﬁéﬁ§§g %nlg?l%ieggsgso%g %DE,bOdy
Mherein the antmbd@yulanokeGUMQCﬂeta|ﬂgldhenabdungysald
to i'nhibit 14the Lc activity of Cathepsin s . .
518 1610The use SELGPGON %P&eﬁﬁ ©on8 i 1t RerdoButic
gl 7precedi ng Clab@&ntWH@r@h@ bh@pa@htb@dyo$8aoheambament
conpri ses an antigen binding 19domai n conpri si

7 east two of thé02099R§1W@¢ﬁ0§ntaﬁrﬁBYaéwdS§@a&gﬁ6@0usr

ot ected 21fr om.Lhe 0rgun %3n§b§5kag Ofifed LBrion of

221, Seq | D No:

eq | or 23at | east

dwo of the CDRstwWet kaaheanrinoS24abidisequende

conS|st|ng of Se

4, 25Se

| D, No: and _Seq I D
100 6 De 2711, HREOGLE TALRHL A ngITa ANy DRE of SREEDE
1128pr ecedi ng clabqsa waerehrttbegaptkhedy 29nl ecul e

conprises a CDR having the am no 30aci.d sequence SEQ
12’D NO 5 and/or the CDR 3lhavi ng the ami no acid

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

equence SEQ IDTNQ use according to claim 1, wherein the

chemoctherapeutic agent is a platinum
based antineoplastic agent, an
antimetabolite, a nucleoside analog, a
thymidylaté synthase inhibkitor or a

topoisomerase inhibitor.

3. The use according to claim 2, wherein the

chemotherapeutic agent is CPT-11.

4.  The use according to claim 2, wherein the

chemotherapeutic agent is 5-FU.
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33 34 6. 2 312. The use according to any one of the
4precedi ng cl ai ms, wherein the antibody 5nvol ecul e
conprises an anti body VH donain 6and an anti body VL

domai n,

wherein the 7anti body VH domai n conpri ses at

1 east one 8of theeCORs whtbramngninoaagi dnseqifienbe

Osel ected fromthe group consistin

101 D No:

, of . Seq NO:
2, Seq ID No: 2PrSEqitpING!a mﬁndwgiFﬁénaﬁ??bBH§l dy
domai n conpri seg atl,¢astnh2ens eﬁeﬁgﬁhg¥%%eﬁk§8 &fent
am no acid 13sequence consisting of Seq ID No: 4, Se
441D No: 5 and Seg bbDoNbde8. at5at6lBnulihecnsegate.
according to any one of the 17precedi ng clai ns,

erein the anti body VH 18domain conprises CDRs with

@am no aci dgl9seguences SedokBiNg: td, cBegml D, NeheZe adthe
20Seq ID No: 3 as CDRs 1, 2 and 3 21respectively. 22
72314. The use aeebibPAY FelarylenésSoflensadipr EE€@i hge

€l aims, wher ei nckaﬁoeﬂgkggggay?[)aﬁggegwdeapégégs

the am no acid sequence

2815. The

ause accordi ng tacanyioge of the 29precedi ng cl ai ns,
wherein the anti body VL 30domai n conprises CDRs with
10ani no aci d 3lsequences Seq ID No: 4, Seq ID No: 5 and

11
12
13
14
15
16
17
18
19
20
21
22
23
25
26
27
28
29
30
31
32
33
34

7.

The use according to any one of the

‘claims 1 to 4, wherein the antibody

molecule and the chemotherapeutic agent

are separate molecules.

The use according to any one of the
preceding claims, wherein the antibody
molecule binds Cathepsin S and inhibits

its proteolytic activity.

The use accordiﬁg to any one of the
precediné claims, wherein the antibody
molecule comprises an antigen binding
domain comprising (i) at least cne of the
CDRs with an aminc acid sequence selected

from
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32Seq ID No: 6 as CDRs 1, 2 and 3 33respectively. 34
116. The use according to any one of the 2preceding
claims, wherein the antibody VL 3donmai n conprises the
am no acid sequence 4Seq ID No: 8. 5 617. A

1phar maceuti cal corpgsicticoronsiptiisiongfaszGatRepsinlg 5eq
i nhi bitor and a_8chenot her ape EJ agent, wherein s%id
“9Cat hepsin S i nHPbECor %irs &1 i t%p 1%Ca9ﬁe85yﬁréan

santi body nol ecuk-gertdr1238whAcphar BRCedkikGaloki kxample
conprising a 13Cathepsin S inhibitor and a
414cthDtherapeuﬂhc3agéntOﬁoﬂ eBbicnatien s¥bEhéFapy OBy

si mul t aneous, sequenti al or 16sepatat 1.00.S tion
Sof the Cathepsiﬁgf?s%ﬁﬁﬁi%FF%rﬁgh%%cﬁgﬁggggggpgggfc
gagent, 18wherei gns@icd Catinepsitn i8aisnhivhit of t&ealDRs
19anti - Cat hepsin S_anti body nol ecule. 20 2119. The,

Tuse of Cathepsi iWiShagla 2BiiGaAkeC £6LUSDES 6PESLEFInT of

8tun0ur cells. 2%e%41%5N%6 %Z %%QZ%EBQOJ 5 and Seq 1D No:

9 6, or a variant thereof, in which 5 or
10 | less, for example 4, 3, 2, or 1 amino
il acid substitutions have been made in at
12 - least one CDR; wherein the antibody
13 ‘ molecﬁle retains the ability te inhibit
14 the proteolytic activity of Cathepsin S.
15
16 10. The uée according to any one of the
17 preceding claims, wherein the antibody
18 molecule comprises an antigen binding
19 domain comprising at least two of the
20 ' CDRs with an aminc acid seguence selected
21 from the group consisting of Seqg ID No:
22 1, Seq ID No: 2 and Seg ID No: 3, and/or
23 at least two of the CDRs with an amino
24 acid sequence consisting of Seqg ID No: 4,
25 Seq ID No: 5 and Seq ID No: 6.
26
27 11. The use according to any one of the
28 preceding claims, wherein the antibody
29 molecule Comprises a CDR having the amino
30 acid sequenée SEQ ID NO: 5 and/or the CDR
31 ' having the amino acid sequence SEQ ID NO:
32
33
34
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- nmol ecul e 2for

31 32 33 34 35 120. An anti-Cathepsin S anti body

use in inducing anti body dependent

3cel | -nmedi ated cytotoxic reaction agai nst 4a tunour
cell, wherein the antibody or 5fragment thereof does
inot inhibit thecbproteolytic activity of Cathepsin S.
27 821. An anti-Cathepsin S antibody for use in
9ki I l'ing tumour cells, wherein the 10anti body or

sfragment ther eof, dagse noicdkddiny bid drve opreoteeoltytd ¢

activity of 12Cathepsin S. 13 14 15 16 17 18 19

422 23 24 25 26 pEegling claims, wherein the antlcéég'

5
6
7
8
9

10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

13.

14.

15.

molecule comprises an antibody Vg domain
and an antibody Vp domain, wherein the
antibody Vy domain comprises at least one
of the CDRs with an amino acid sequence
selacted from the group consisting of Seq
ID No: 1, Seq ID No: 2, Seq ID No: 3 and
the antibody Vi domain comprises at least
one of the CDRs with an amino acid
sequence consisting of Seq ID No: 4, Seq

ID No: 5 and Seq ID No: 6.

The use according to any one of the
preceding claims, wherein the antibody Vg
domain comprises CDRs with amino acid
sequences Seq ID No: 1, Seq ID No: 2 and
Seq ID No: 3 as CDRs 1, 2 and 3

respectively.

The use according to any one of the
preceding claims, wherein the antibody Vy
domain comprises the amino acid sequence

Seqg ID No: 7.

The use according to any one of the
preceding claims, wherein the antibody Vi
domain comprises CDRs with amino acid
sequences Seqg ID No: 4, Seq LD No: 5 and
Seq ID No: 6 as CDRs 1, 2 and 3

regpectively.
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29- 3Q 31 32 33 34 122The use of an anti-Cathepsin S
anti body 2or a fragnent thereof which binds

3Cathepsin S in the preparation of a 4nedi canent for
the treatnment of a 5neoplastic disease, wherein the
1ant i body 606. f ragaenset heceofinpeso oty i o PE e
7proteolytic activity, of thepsin S. 8 923. The.

Zanti - Cat hepsi n @F%ﬁ?%%%ﬂyg?%}%guléb%fﬁﬁ%xﬁ%ﬁr%ﬁ%%?%ﬁxlVL
sone of claims 29,49iR21-dderitde tse AEDOS didPdtOequence
claim 22, wherein 12the anti-Cathepsin S anti body or
4fragment 13t her®efl {8 Wdmi histered in the absence of
l4anot her chenot herapeutic agent 15 1624. An anti body

nol ecul e or a nucleic acid 17encodi ng said anti body

ol ecul e for. usg ABhAmkabubitingcanydegenesi somprising a

wherein said 19anti body nol ecul e, speci fically binds

720Cat hepsin S but-H8BE1RoP +RRFBT t°F h2"21r ot eol yti ¢

gactivity of Cat hep§hpnSraglu’325agdi Ankh&edyn said
nol ecul e or a nucleic acid 24encodi-ng said anti body

onol ecul e for us@aRBepsine&tingibicondisian asgkbei at ed

with 26activity
100f treatnent th

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

18.

19.

GPASPTEEL P Bt v

A pharmaceutical kit comprising a
Cathepsin S inhibitor and a
chemotherapeutic agent for combination
therapy by simultaneous, sequential or
separate administration of the Cathepéin
S inhibitor and chemotherapeutic agent,
wherein said Cathepsin S inhibitor is an

anti-Cathepsin S antibody molecule.

The use of Cathepsin § as a biomarker for

colorectal tumour cells.
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28 29 30 31 32 33 34 antibody nol ecul e specifically
bi nds 2Cat hepsin S but does not inhibit the
3proteolytic activity of Cathepsin S. 4 26. The use
of an anti body nolecule in the 6preparation of a

jredi canment gfoer t he ZEhreataenkpefina scendiibicdy molecule

associ ated with 8aberrant activity of Cathepsin S,
Dant i body nol eciloE @ﬁealﬁuéPQP€l§8|@nfégﬁggd@ﬁ§e§§?8t
nti body nol ecul g, 1 ti-b lgc inst
—:gpe0|f|cally 126%%&Wﬁ%§gh26§|%§%@gg% goggﬁﬁg?o?ngpg
413t he prot eol yt iac tacbiuvi tyldf EGachepsi nhs. anileQY.or
The anti body nnlecul or Euclelc aC|d 1 acc%.gLn
%l ai m 25, mherelﬁaggﬁg 6AECE 67%°s "RSs gl ate
@berrant 18expressi@n19f iCathensiin \Sorl942028sithe.
anti body nol ecule or nucleic acid 2laccording to
‘claim 25 or claim27, or the 22use according to claim
6 wherein,said,23 [ SS0
E§4ang|ogene§|s A%'%%ggQE %ﬁeb%ﬁﬁiéo yﬁhgﬁg u%gropse in
nucleic acid or killing tumour cells, wherein the

gtkgh

10 antibody or fragment thereof does not
11 inhibit the proteblytic activity of
12 Cathepsin 'S.
13

14

15

16

17

18

18

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34
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27use according to claim 28, wherein said 28di sease

is cancer. 29 3030. The anti body nol ecule or nucleic
acid or 3luse according to claim 28, wherein said

32di sease is an inflammatory condition. 33 34 131.
1The anti body .noirgeuliec0brnyel eheiackhdhops2tse antibody
according to claim28, wherein said 3disease.is an
2ocul ar di sease. °F 53fragRenantiBsayintlechl BibHS

Jucl ei ¢ acid Orc@eﬁggg%o di;ng. e gkgggkggiomhsg%egn

sai d 7di sease is ath

rosclerosis. An anti body

4ol ecul e or a noebéiemacicd fb@entedicmgasasdtanti body
nol ecul e for

bdbexentd fbetbedtngatabrtanti b
ool ecul o speciFPEAFEY Lhi AGS eAtneBLPAC S 1580 beeT

h°§"13Bit 2d

ghot i nhibit theqpreteghyhiCthdacbirvib¥sohoCat REPBi D Bhe
15 1634. A pharnaceuti cal conpositiongc%ngrising 17an
ene

Tant i body nol ecubgctecdyhiael ectizéid ¢

HPR§iBaPe

anti body nol ecul e, wherein 19said anti body nol ecul e

specifically binds 20Cat hepsin S, but does not

d nhibit the32lprateahyti-Caabbipgihy Sobn€CabheépsnniScul

2335. The pharnmaceutical conposition accordi ng 84to
10l ai m 34, wher ePAC8&PdgolrfosT¥i 6HC28F uFtAgps 20 to 21

piconprises an inhibitar ,ob ¥EGGrding to claim 22, wherein

12
13
14
15
16
17
18
19
20

21

22
23
24

25

26
27
28
29
30
31
32
33
34

24.

253.

the anti—Cathepsin-S_antibody or fragment
thereof is administered in the absence of

another chemotherapeutic agent

Aﬁ antibody molecule or a nucleic acid
encoding said aﬁtibody molecule for use
in inhibiting angiogenesis, wherein said
antibody moleéule specifically binds
Cathepsin'S but doeg not inhibit the
proteclytic activity of Cathepsin 5.

An antibody molecule or a nucleic acid

encoding said antibody molecule for use
in treating a condition associated with
activity of Cathepsin S in a patient in

need of treatment therecf, wherelin said
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26 2736. The pharmaceuti cal conposition according
28to-claim 35, wherein said inhibitor is an 29anti
VEGF antibody. 30 3137. The pharnaceutica

conposi tion according 32to claim 34, wherein said
1conposi tion 33f unttigrodsomalicses ean siprluiilfiitcer] 1of EGESs
34 35 36 37 1receptor. 2 338. The pharmaceuti.ca
Zconposi ti on acc &g Hitto S Pt ES Wﬁ@réﬁg' ditg the
3 nhibitor is an japtds1EER I eceptar. artd bedhers i3S A
met hod of identifying 5§$brectal t&ﬁour 80eIF§lin a
4cel | sanple, said nethod 9conprising bringing into

contact a Ligand, 10with hindi ng, specifjcit r.

“Cat hepsi n S531w PR LaPd°cerl Sahpraiuniherel i ifnghe

¢t he 12presence prephseneenobrbindengcehchberddl tgand

to cells in said cell sanple, 14wherein binding is .
_Jindicative of th&cespeasepEedofOoRglbiabt aFSPEABLED with

el s towithin said call sample, 1f 28€R.pIne gpthod

according to claim erein the nethod is
gperformed in vi anaibpdgxmdercvds 2 a nucleic acid

10 encoding said antibody molecule, wherein
11 said antibody molecule Speqifically'
12 binds Cathepsin S but does not inhibit
13 the proteblytic activity of Cathepsin S.
14
15 27. Thé antibody molecule or nucleic acid
16 o -. according to claim 25, whereiﬁ said
17 ‘ ' éonditionris associated with aberrant
18 N expression of Cathepsin S.
19
20 28. The antibody molecule or nucleic acid
21 ' according to claim 25 or.élaim 27, or the
22 use according to claim 26 wherein said
23 condition is asscciated with
24 angiogenesis.
25

26 29. The antibedy molecule or nucleic. acid or
27 ~use according to claim 28, whereiln said
28 disease 1is cancer.
29 -
30 30. The antibody molecule or nucleic acid or
31 use according to claim 28, wherein said
32 digease is an inflammatory condition.
33
34
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2241. A nethod for evaluating in vitro the 23response
of tunour cells froma subject 24to the presence of a
chenot herapeuti c 25agent to predict response of the
tunmour 26cells in vivo to treatnment with the
27chenDther peu a ich,meth 8 es .;
](a) prOV|d| ﬁh ag%E%Sgg 3leFe ?r8%1§822%£éc§Cid or
zcont ai ni ng tunnueesacebkﬁlngbyoexba$mn@8a pbetebn sfid
sai d 31lsanpl e of .tunmour . ceI s Lo,sa 9 o
:%ZChenDtherapeu 1eCagent® ¢8) OE8npar Fhgc33°34 35
4lexpression of Cathepsin S on the surface 20f said
cells with_expressiaon Cat S on_the surfac
%of cells |ﬁ§ 4? ﬁtPBFl%8%¥| i rs%ﬁ%?elc acﬁg or
fhas not been expesedctorsand thenmhhmraBEUWheréagenaid
mherein‘enhance%éexpre55|o 7Eort|on of sanple

exposed to said Eﬁéﬁﬁtﬁérﬁﬁégf Eca eft s indicative

gof O9sensitivity to said chenotherapeutic 10agent. 11

1242. The thod acc to.claim4l, whe n .
913enhanced xprgg % gﬂggh@OﬁSFPhgnogf 12%52%%% acid
10exposed to saide@h@d&hbeBamduhntlm5agemblESule for use

di t f t abi | t 1l6pat i ent
11y ont nent w th SncRRResAPR- s aorRRTEEesE PRESRAYI on

12to said 18chenombeéapeutspeagemtallg binds Cathepsin S

13 but does not inhibit the proteolytic

14 activity of Cathepsin S

~15

le 34. A pharmaceutical compositicon comprising
17 an antibody molecule or a nucleic acid
18 encoding said antibody moiécule, wherein
15 said antibody molecule specifically binds
20 Cathepsin S, but does not inhibit the

21 proteolytic activity of Cathepsin S.

22

23 35. The pharmaceutical composition according
24 to claim 34, wherein said composition

25 further comprises an inhibitor of VEGF.
26

27 36. The pharmaceutical composition according
28 rto claim 35, wherein said inhibitor is an
29 ' anti VEGF antibody.

30

31 37. The pharmaceutical composition according
32 to claim 34, wherein said composition
.33 further comprises an inhibitcr of EGF

34

35

36

37
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38.

39.

40.

41.

receptor.

The pharmaceutical composition according
to claim 37, wherein said inhibitor is an

anti-EGF receptor antibody.

A method of identifying colorectal tumour
cells in a cell sample, said method
comprising bringing into contact a ligand
with binding specificity for Cathepsin S
with said cell sample and determining the
presence or absence of binding of the
ligand to cells in said cell sample, |
wherein binding is indicative of the
presence of colorectal tumour cells

within said cell sample.

The method according to claim 39, wherein
the method 1is performed in vitro or ex

vivo.

A method for evaluating in vitro the
reSponse of tumour cells from a subject
to the presence of a chemotherapeutic
agent to predict response of the tumour
cells in vivo to treatment with the
chemotherapeutic agent which method
comprises : (a) providing an in vitro
sample from a subject containing tumour
cells; {(b) eﬁposing a portion of said
sample of tumour cells to said

chemotherapeutic agent; (c) comparing
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42.

expression of Cathepsin 5 on the surface
of said cells with expression of
Cathepsin S on the surface of cells in &
control portion of said sample which has
not been exposed to said chemotherapeutic
agent; wherein enhanced expression in the
portion of sample exposed to said
chemotherapeutic agent is indicative of
sensitivity to said chemotherapeuticr

agent.

The method according to claim 41, wherein
enhanced expression in the portion of
sample exposed to said chemotherapeufic
agent is indicative of suitability of the
patient for treatment with a Cathepsin $
inhibitor in addition to Said '

chemotherapeutic agent.
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