"Therapy" Field of the Invention This application
relates to nmethods of treatnent of neoplastic disease
w@r@7azsyppsi ti ons for use in such treatnents. PET/GB2007/001312
particular, it relates to anti body based therapies for
the treatnment of cancer as well as conbi nation
t herapi es to counteract tundur cel | defence mechani sms
to chenot herapeutic treatnments. Background to the
1 Invention Proteases are “Wheraey’§roup of proteins that
conprise approximately 2% of all gene products
(Rawl i ngs and Barrett, 1999) . Proteases catal yse the
hygi@ldsos ehepeRiredeibands and are vital for the
proper functioning of all cells and organi sns.
Proteol ytic processing events are inportant in a w de
" 30085 0L Gk bk 8bnPLOSEsSES chNeLubag BENELOLABLECBS
wound heali ng, angi ogenesi s and apoptosi s. e
Iysesphatttgsdééeespranéasempmenelonstfaklyséh@nghhcho

t hat nsi bl e for nonsel ect
oohT SatTERRs or TRoPer hECPRAEhot F, ealahel  Borgh Y Padkouw

knexBe§or REra6 oL Nt 3P| enkotr8a pEREr o 6f chiBaEt 8Bt well
cel lular processes, having roles in apoptosis, antl%en

pr@%eﬂ@%@%@ﬂtl@@aﬁhﬁﬁﬁpbﬂs 8p gesunbarap oLBBPHBNESl
pr I

PREE38L0%; 20 L RCEL) R PRLELKCRETR L beliencs.
11 menber of the papain superf an1|y of |ysosomal

12 Cygé grogngtease e'Igeention

13

o 0 3 o Ul okx W N

=
(@]

14 Proteases are a large group of proteins that

15 comprise approximately 2% of all gene products

16 (Rawlings and Barrett, 1999). Proteases catalyse the
17  hydrolysis of peptide bonds and are vital for the

18 proper functioning of all cells and organisms.

19 Proteolytic processing events are important in a

20 wide range of cellular processes including bone

21 formation, wound healing, angiogenesis and

22 apoptosis.

23

24 The lysosomal cysteine proteases were initially

25 thought to be enzymes that were responsible for non-
26 selective degradation of proteins in the lysosomes.
27 They are now known to be accountable for a number of
28 important cellular processes, having roles in

29 apoptosis, antigen presentation, coagulation,

30 digestion, pro-hormone processing and extracellular
31 matrix remodelling {(Chapman et al, 1997).

32



date, el even human cat hepsi ns have been identifi ed,
but the specific in vivo roles of each are still to be

waeledweneiosed (Katunuma et al, 2003). Cat hepsi nsP@/GBR007/001312
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H, F, 0, Xand C are expressed in nost cells,
suggesting a possible role in regulating protein
turnover, whereas Cathepsin§ S, K, Wand V are
restricted to particular cells and tissues, indicating
t [catt Hepeyi ey (Itate Sories spewnfier ol ehg Kegpadn al |,

2001; r dowsk 2004, d.inica Chimca Acta. 2004:
STy & 1SRG SRS GRS 1 o
beiee |amRefdgs ARG SRiahAMh e dabmdiinied,
cloned froma human nacr oph%%e CDNA library (Shi et
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protein with a nol ecul ar ight of 37.5 kDa. The .
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propeptide sequence and a 217 amino acid peptide. Cat
SHestmiaties by ogteswd@mniad 1@ sighdlisseRgde that is
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has been transpaorted to the acidic endosonal :

cotfadrt i, 244 ert\wiPn the propepti de

Cat S was originally identified from bovine lymph
nodes and spleen and the human form cloned from a
human macrophage cDNA library (Shi et al, J Biol
Chem. 1992; 267: 7258-7262). The gene encoding Cat S
is located on human chromosome 1g2l. The 9%6 base
pair transcript encoded by the Cat S gene is
initially translated into an unprocessed precursor
protein with a molecular weight of 37.5 kDa. The
unprocessed protein is composed of 331 amino acids;
a 15 amino acid signal peptide, a 99 amino acid pro-
peptide sequence and a 217 amino acid peptide. Cat S
is initially expressed with a signal peptide that is
removed after it enters the lumen of the endoplasmic
reticulum. The propeptide sequence binds to the
active site of the protease, rendering it inactive
until it has been transported to the acidic
endosomal compartments, after which the propeptide

seguence is removed and the protease is activated



sequence is renoved and the protease is
activated(Baker et al, 2003 Protein Expr Purif . 28,

wO01028987 Cat S has been identified as a key POwGBR007/001312
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maj or hi stoconpatibility conplex class Il (MHC11)

medi ated antigen presentation, by cleavage of the

i nvariant chain, prior to astigen |oading. Studies

have shown that mce deficient in Cat S have an

i Memaked abidlt 2003 presenin Eeqgerusi Hrad&i ns by APCs

(%ai?gqamga et al, Immunity. 1999; 10: 207-217). The
IRARS ty of Cat Sin the processing of the

invariant chain i, allows for Cat S specific

t herapeutic targets in the treatnment of conditions
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aut ol nmune di seases and certain malignancies. Cat S
uptregad zed orbhekthelen Bi Rt toceEseee proteins by

de erative rd I ved V.
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therapeutic targets in the treatment of conditions
such as asthma and autoimmune disorders (Chapman et

al, 1997).

Pathological association of Cat S

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

autoimmune diseases and certain malignancies.

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

Disease and Down’'s Syndrome (Lemere et al, 1995).



D sease and Down's Syndronme (Lenere et al, 1995) . Cat

S may also have a role in Miultiple Sclerosis through
wo b@7atioBity of Cat S to degrade nyelin basic peDGBRMV7/001312
a potential autoantigen inplicated in the pathogenesis
of M5 (Beck et al, 2001, Eur. J . Imunol. 2001; 31:
3726-3736) and in Creutzfel dt - Jakob di sease (QAID)
patients, Cat S expression has been shown to increase
mtaEt thamy aursd daiv ¢ Bakevletialfuo(R)e . SCehepsin S

h b t 1o b d i . .
AT OSER Bt | T B Sk s & Car T by ety Pasic
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these conditjons, the Cats was reported to col ocalise
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D eaers 1o S S Al R o el S (aear et
englpt hedaa) . cells to formprimary bl ood vessels where
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14 localise with integrin ovp3 as a receptor on the

15 wvascular smooth muscle cell surface.

16

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

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

23 interplay exists between the endothelial cells,

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

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

30

31 The association of CatS with angiogenesis was first

32 shown in vitro using CatS deficient endothelial



The association of Cats with angi ogenesis was first
shown in vitro using Cats deficient endothelialcells
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(ECs) have been shown to secrete proteases, permtting
penetration of the vascul ar _basenent rrenbrane as wel |
as the interstitial extracePlular matrix. Treatment of
cultured ECs with inflammatory cytokines or angi ogenic
f actldrs (shimdtatedd &(3dssibrmsfvaatslaamhdathelial

|nh| iti uced.m cro buI formati.on.
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expression of Cat S was shown to be significantly
greater in lung tunour and

Further examination of the role of CatS in
angiogenesis and tumour growth was demonstrated in a
transgenic mouse model for pancreatic islet cell
carcinoma. CatS-/- mice were found to develop
significantly smaller tumours and fewer angiogenic
islets in comparison to the CatS+/+ control mice
(Gocheva et al., 2006). Insight to the molecular
mechanism underpinning this phenotype was
subsequently provided by evidence that CatS could
cleave and inactivate anti-angiogenic 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
shownn to be significantly greater in lung tumour and
prostate carcinomas sections in comparison to normal
tissue (Kos et al, 2001, Fernandez et al, 2001) and
suggested that Cat S may have a role in tumour

invasion and disease progression.



prostate carci nomas sections in conparison to nornal
tissue (Kos et al , 2001, Fernandez et al, 2001) and
wGeoygested that Cat S may have a role in tunouPCT/GB2007/001312
i nvasi on and di sease progression. Recent work on Cat S
denonstrated the significance of its expression in
human astrocytomas (Flannery e t al, 2003).
I'i ranunohi st ochem cal anal ysis showed the expression
of Cat Sin a panel of astrocytoma biopsy speci msns
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Cat S has been shown to be active in the degradation
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14 of ECM macromolecules such as laminin, collagens,
15 elastin and chondroitin sulphate proteoglycans

16 (Liuzzo et al, 1999). Using invasion assays with
17 the U251MG grade IV glioblastoma cell line, a 61%
18 reduction in invasion in the presence of a Cat S

19 inhibitor LHVS29 has been shown (Flannery et al,

20 2003).

21

22 The generation of inhibitors specifically targeting
23 Cat S have potential as therapeutic agents for

24 alleviations of the symptoms associated with the

25 activity of this protease.

26

27 The implication of aberrant extracellular cysteine
28 cathepsin activity in tumour progression has been of
29 particular focus to researchers. Each of these

30 lysosomal enzymes has been implicated in the

31 progression of various tumours, where it is thought

32 that their abnormally high secretion from tumour



particular focus to researchers. Each of these
| ysosonmal enzynmes has been inplicated in the
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that their abnormally high secretion fromtunourcells
| eads to the degradation of the extracellular matrix
(ECM . This aberrant br eakdown of ECM conponents such
as elastin and collagen accel erates the penetration
anellnv dszasts dfo tites elehraoiatmlorc et sshe estirrapemidinpr

normal, ti . Additionall rql es .in _angi sis and
tﬁ@%ﬁ&&eé@ﬁﬁg' of %@ﬁoﬁé&t%&@%e%%%?%gg%@gn
atéd:ﬁé&ﬁ&@té QUARRY Qfrd At Galdensi kst | addeyl dddes
and Kos, 199 8 Biol Chem . 379, 125-30; Fol kman and
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i nvol ved in the degradati on of the directl .
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i ndi rect l%‘éﬂt hrough the activation of other proteases

i 7% prictedl Ot | Ro damasn danq Kokl R2 ial Fezpgple Ry
etalal ,2%3). Inhibition o f Cat S When proteases are
over- ‘expressed, therapeutic strategi es have focused
on the devel opnment of inhibitors to block the activity

of (L hese enzynes.  The gener ation.of specific smll

mechanisms that result in this devastating increase
in extracellular proteolytic activity. Cathepsins
are believed to be involved in the degradation of
the ECM directly through their ability to degrade
components of the ECM such as laminin, fibronectin
and collagen or indirectly through the activation of
other proteases in a proteolytic cascade (Koblinski

et al, 2000; Rao et al, 2003).

Inhibition of Cat S

When proteases are over-expressed, therapeutic
strategies have focused on the development of
inhibitors to block the activity of these enzymes.
The generation of specific small molecule inhibitors
to the cathepsins have proved difficult in the past,
due to problems with selectivity and specificity.
The dipeptide a-keto-P-aldehydes developed as potent

reversible inhibitors to Cat S by Walker et al, had
the ability to inhibit Cat B and L, albeit with less



to the cathepsins have proved difficult in the past,
due to problens with selectivity and specificity. The
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reversible inhibitors to Cat S by Wal ker et al, had
the ability to inhibit Cat B and L , albeit with

| essefficiency (Wl ker et a8, Bi ochem Bi ophys . Res.
Comm 2000; 75: 401-405), and the Cat S inhibitor 4-
Moz ipffviot i evecy e Wa BretHoaip Rk vBIhytkerh phbhepliv#/Siesas
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have been devel oped for the treatnment of cancer.
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cases a particular treatnment regi me does not result In
cofipiet el Y eardhce3 I3 +ixbPd lasnms or only does so
tenporarily. There thus remains a great need for the
devel opnent of new cancer treatnents and therapeutic
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clearance of neoplasms or only does so temporarily.
There thus remains a great need for the development

of new cancer treatments and therapeutic regimes.
Summary of the Invention

As described herein, the present inventors have
unexpectedly found that Cathepsin S (CatS) can be
found on the cell surface of tumour cell lines. When
a CatS monoclonal antibody was employed as an
isotype control in an unrelated tumour treatment
study the inventors discovered positive staining of

tumour cells with the antibody.

The surprising discovery by the present inventors
that, contrary to the commonly held belief in the
art that this molecule was localised internally in
lysosomes in tumour cells or secreted from such

cells, Cathepsin S is localised on the cell surface



that, contrary to the comonly held belief in the art
that this nolecule was |ocalised internally in
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Cathepsin S is localised on the cell surfaceof tunour
cells, provides a neans to identify tunour cells in a
popul ation of cells. AccordPneg, in a first aspect of
the present invention, there is provided a nethod of

i dehtidmduy celtimpwraeldes ra angeopul &t iigterofi el dwgour

sai d nmet.hod conpr.ising bringi into contact a |igand
wi g 15 ﬁd?r?g%og&aﬁ]ﬁq} ;Pﬁ‘ &?e]%%t-hepsi hSwth said
popul ation of cells and determ ning the presence or

absence of binding of the ligand to cells in said
pdptaadisylvhereian Binadi mpnect mff ddie wrefenthe

pr.esen t cel i £ D ' it | !
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may tenper faglmedin e Wdpudlatirorardt hesl leavbodh ine nie tdie
method i s, perforned in vivo . The invention al so
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biomRkRy e Use QX add rfled e g
conjugates. This strategy could be further exploited
byoarhd edelldrv ery asfl gy R i@ dill s PRgs - arer
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cats. N a séecon pect 0 present ‘I nvention,

t ey lissc oV ivdes-dihe hiseliofg Gat hepsidcetSwes @ the

bi omarker for tunour cells. ., ) )
presence of tumour cells within said population of

cells.

The method of the first aspect of the invention may
be performed in vitro. In another embodiment, the

method is performed in vivo.

The invention also enables the cell-surface CatS to
be employed as a biomarker for the use of antibody
delivered drug conjugates. 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 second aspect of the present invention, 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
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Moreover, the present inventors have found that
treatnment of tunour derived cell lines with

| ocalisation of Cathepsin S . This inplies that the
chenot herapy coul d therefore counterproductively
pronote the degradation of the ECM i ncreasi ng the
i nvasi ve properties of the aberrant cells . This
efdecfacoul acdibies sbveret i Captheptions. fHrig henplies

iis of th ti ent bejng .t d with h
o Helbt He SR TR ETDY (HELKE TP S O St 7T
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targeting of this cell surface Cats. Inhibitors to
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ant
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sub- popuyl ati gn of cells that are hyper- invasive.
Trﬁléé,ili U F S pect of the present invention,
there is provided a nmethod of inhibiting chenotherapy
i nduced upregul ation of Cathepsin S on the surface of
t Jrievesel |tdhe sef i eaghodf compitikiqg eemotherapeutic

admi ni Cati . . J o -
coti e (A0 i | PdBA P hd Mo ind PofRfte
praw/i deghaf avet ek ©f  (Trdatbingo e opd it e, diceaseample
conprising the sinultaneous, sequential or separate
g ER et AR ke C T S pgk g EEE
could be used in combination with chemotherapeutic
agents to ensure that the chemotherapy does not

result in the generation of a sub-population of

cells that are hyper-invasive.

Thus, in a third aspect of the present invention,
there is provided a method of inhibiting
chemotherapy induced upregulation of Cathepsin S on
the surface of tumour cells, said method comprising
the administration of a Cathepsin S inhibitor to

said cells.

In a fourth aspect of the invention there is
provided a method of treating neoplastic disease
comprising the simultaneous, seguential or separate
administration of a Cathepsin S inhibitor and a

chemotherapeutic agent.

In a fifth aspect, the invention provides the use of

a Cathepsin S inhibitor and a chemotherapeutic agent
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chenot herapeutic agent. In a fifth aspect, the
i nvention provides the use of a Cathepsin S inhibitor

medi cament for conbi nation therapy by sinultaneous,
sequential or separate adnigistration of the Cathepsin
S inhi bitor and chenot herap atic agent in the
treatnment of a neoplastic disease. In a sixth aspect
of 1Rheh¢npeepabatiohepd @ snpdbvamiedt afphacembenattan

co L1 Cc y SLIN Ca ip. S, inhihitor_and a
COTREPLLL B.COTRGL LRy CALSRSLELS) | O DL o0
I ne@nihbettheiat bepshe Githépbihos &nfAibitor and
chenot her apeuti c, agent are provided in concentrations
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th@eg%gggtgg,diggaggfegulation of Cathepsin S by
chenot herapeutic agents was not limted to one class

of antineoplastic but appears to be conmon to many or

all_classes. Th thed _of the inventi may.t herefore
fi% %s%l¥§ht?%§?%§n Pr%%?n%%v?%gﬁ?%lngﬂgﬁ§ tfass of
chepei heedpeudbherngestt iEDl exapPs et i chesbhbei apegt ¢
agents, which pay, be used in the present invention

i nef P piat n%ﬂﬁgb%%‘é%lr amd neophedpfiegrapeutic agent.
anti netabolites, nucl eoside anal ogs, thym dyl ate

synt hase i nhibitors, ortopoisonerase inhibitors. In
onEn evid démiepdimene chebine herapetiée tgentatiepsin S

| ati num based.ant i neapl astic, . f & clsplatin,
o SRS P R SRR b c e Erbba Rt Coon

concentrations which produce a synergistic effect.

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 of
the invention may therefore find use in treatment
regimes involving any class of chemotherapeutic
agent. For example, chemotherapeutic agents, which
may be used in the present invention include
platinum based antineoplastics, antimetabolites,
nucleoside analogs, thymidylate synthase inhibitors,

ortopoisomerase inhibitors.

In one embodiment, the chemotherapeutic agent is a
platinum based antineoplastic, for example cisplatin

or oxaliplatin.



chenot herapeutic agent is a thym dyl ate synt hase
inhibitor, for exanple 5-FU. I n another particular

werodeayent , the chenot herapeutic agent is a PCT/GB2007/001312
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t opoi sonerase inhibitor, for exanple CPT-11. Any

sui table Cathepsin S inhibitor may be used in the
present invention. Such i nhtbitors may be, for
exanpl e, small nolecul e inhibitors, peptides or

antn bt gssr graruict el ar aemttbdriohetiul eshencodi ng sai d
pepti des or antibodies. In one enbodipent, th
ST A (B 1P A TErre YRR r
SUiGth 851 o] PER | despket-Fib- al dehyde or 4-

Mor phol i neur ea- Leu- HonoPhe- vi nyl sul phone (LHVS) . In
anot her enbodi ment, the Cathepsin S inhibitor is an

antib : . ib or anti body
flrrlfa%rren ?}{%eﬁdée%gllcf%%g%]n&?%%&a%%ban ®s co pendi ng

i ntlesnsitharsbepat e Mgappl i< s | trpats ahexd e nnlptlborot y
from GB0507219. 4 and GB0507272. 3, WOR2006/ 109045, the
priEe X3 et or s Have identified a novel class of

Cat hepsin S anti bodi es, the anti bodi es havi ng potent
antiproteol ytic activity. Mreover, the antibodies are
sHewn Wl takdke SSaridTmtsS | iRy edy dee sused timour

T SR B0 O el asA s SEVRLL L8

hasseaniyslient i grheeldl toinel ddh Tan di AR Ietommd S waek CDERs  @f
antibodies, or nucleic acid molecules encoding said
peptides or antibodies. In one embodiment, the
Cathepsin S inhibitor is a small molecule inhibitor
such as a dipeptide o-keto-B-aldehyde or 4-
Morpholineurea-Leu-HomoPhe-vinyvlsulphone (LHVS). In
another embodiment, the Cathepsin S inhibitor is an
antibody molecule, such as an antibody or antibody

fragment.

As detailed in the applicant’s co pending
international patent application which claims
priority from GB0507219.4 and GB0507272.3,
W02006/109045, the present inventors have identified
a novel class of Cathepsin S antibodies, the
antibodies having potent antiproteolytic activity.
Moreover, the antibodies are shown to have
significant inhibitory effects on tumour invasion
and angiogenesis. The class is exemplified by a
monoclonal antibody 1E11l for which the inventors
have identified the VH and VL domains and CDRs of

the antibody. This is the first demonstration of a



the anti body. This is the first denonstration of
aCat hepsin S specific antibody directly inhibiting the

w@e@razee7 activity of Cathepsin S and thus uniBPEBGH2007/001312
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enabl es the use of such anti bodies as active

t herapeutic agents with a \glde range of applications
from cancer therapeutics t 3ntiinfl ammt ory agents

with high specificity and low toxicity. Accordingly,
i ICarteemaiod moeciofie mntpilegbntdiraenty omhiliting

thepsin S inhibhitor is t i _bod | ecul.e, which
b1 TR REHEHT 1P WY T D1 ST D oty s
aain Mpiely AaEIdd bady vid ectller@apabt Soadiddnhddi ting
the protealytic effect of Cathepsin S may be used in
s RH-asp et eraethic | RHT O Tl P AR ERPGRIRMRT of t he

ta : ) bady, Itqg#_l Fofolycol ol ntigen
bi |nlg olréaﬁ gﬂogrrnlfmm%%@at eé;%t oneézt%eét&%gt%DRs

Wi dtrhf Jaamneent owoy eend eh tse quisrit érisdl esppesati f oyt Feendyrloamp
consisting of Seq IDNo: 1, Seq IDNo: 2, Seq ID No
: %Q}flca]n@?'or at |l east one of the CDRs with an anino
aci d sequence consisting of Seq ID No: 4 , Seq ID No:
5 and Seq ID No: 6 , . The am no acid sequences

cAHIEHPHA Y ti e |yhgsinents of e PERIWE:  Seq

: QﬁN%oﬁ;i]ogi, PRR 80 0 NG 20 1 TN RRIMKGEREH
molecule, which binds Cathepsin S and inhibits its
proteolytic activity. Any antibody molecule capable
of inhibiting the proteolytic effect of Cathepsin S

may be used in such aspects of the invention.

In an embodiment of the invention, the antibody
molecule comprises an antigen binding domain
comprising at least one of the CDRs with an amino
acid sequence selected from the group consisting of
Seq ID No: 1, Seqg ID No: 2, Seq ID No: 3, and/or 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 amino aclid sequences corresponding to SEQ ID

NOS: 1-6 are as follows:

Seq ID No: 1:

SYDMS

Seqg ID No: 2:

YITTGGVNTYYPDTVKG



w@pnio7hzedy7 nol ecul e conpri ses an anti gen bi ndi NBCTGBA10M/001312
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HSYFDY Seq I D No: 4 : RSSQSLVHSNGNTYLH Seq I D No: 5 :
KVSNRFS Seq ID No: 6 : SQITHVPPT In an enbodi nent, the

conprising at |east one, for exanple at |east two or
all three of the CDRs with an am no acid sequence

sel ected fromthe group conjs[i"sting of Seq IDNo : 1,
Seqg IDNo : 2, and Seq ID No: 3, or variants thereof
and at |east one, for exanple at |east two, for

e I J. three of the CDRs with an amno acid

S ted fromthe group consisting of Seq ID
Nasgsvyeby Seq ID No: 5 and Seq ID No : 6., or variants
thereof In another enbodi nent, the anti body nol ecul e

conprises an antigen binding domain conprising at

Iggi lqpig(pf Ahe CDRs with an amino acid sequence

S omthe group consisting of Seq ID No: 1,
SRPITBINGSNG@NTYIENd Seq I D No: 3 , and/or at |east one
of the CDRs with an am no acid sequence sel ectedfrom
the group consisting of Seq ID No: 4, Seq IDNo : 5
angbeSeb INdNos; 6 . In a particul ar enbodi nent, the
anti body nolecul e conprises a CDR having the am no
adi\tbNtience SEQ ID NO 5, or a variant thereof

and/ or the CDR havi ng

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 sequence selected from the group
consisting of Seq ID No: 1, Seqg ID No: 2, and Seqg ID
No: 3, or wvariants 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 Seqg ID No: 4, Seg ID No: 5 and

Seqg ID No: 6., or variants thereof

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

of the CDRs with an amino acid sequence selected



the am no acid sequence SEQID NO 6 , or a variant
thereof . In one enbodi nent, the antibody nol ecul e

w@owpn2ees an anti body VH domain or an anti bodgC¥GB2007/001312
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domai n, or both. In one enbodi nent, the antibody

nol ecul e has an anti body VH domai n whi ch conprises at

| east one of the CDRs, for Je§<arrp|e two or three CDRs,

with an am no acid sequence selected fromthe group

cahsirstiing ofolleqedis Mot idg ,ofSefpd OIINAVe: 24, Jeg 1D
and/or the antibody VL domain conprises at

No: 3
| Rt DO TRl O For exanple two or three CDRs,

with an am no acid sequence consisting of Seq ID No: 4
, Seq IDNo: 5 and Seq IDNo : 6 . In a preferred
erodi et t 1 eeaareiibediment dore rerlobR s ¢80 $L e no
aci d C ;Sﬁfg : I V,
doérr%rﬁre%%% rales es t%dg”{z}?rg n%%g%n d{ rgcgeq%ée]ﬁ% ?%@g&?%e l\%i::Q 7
. Bequd D N0 or 7a:variant thereof and/or the CDR having

VQLQESGGVLVKP LKLSCAASGPAFSSYDNVBW/ PEKRLEW/AYI TT
W@mﬁw/»@gu %WL%%&L%E%W@W

WEQRTTAG¥SSSeq | D No : 8 : :
DVLMTQTPLSL PVSL GDQASI SCRSSQSL VHSNGNT YL HWYL QKPGQSPKLL

I YKVSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYFCSQTTHVPPTFG

SGIKL ' '
fgﬂﬁEé%éﬁ}%gé?éﬁ%ﬁgpg%?$3%§§£%56§ﬁﬂbfé%@Tea@éﬁﬁ%&@és
an antibody Vy domain or an antibody Vi domain, or

both.

~ In one embodiment, the antibody molecule has an
antibody Vy domain which comprises at least one of
the CDRs, for example two or three CDRs, with an
amino acid sequence selected from the group
consisting of Seqg ID No: 1, Seqg ID No: 2, Seqg ID No:
3,and/or the antibody V; domain comprises at least
one of the CDRs, for example two or three CDRs, with
an amino acid seguence consisting of Seqg ID No: 4,

Seqg ID No: 5 and Seqg ID No: 6.

In a preferred embodiment, the antibody Vi domain
comprises the amino acid sequence Seqg ID No: 8 and
/or the antibody Vy domain comprises the amino acid

sequence Seq ID No: 7.

Seq ID No: 7:

VQLQESGGVLVKPGGSLKLSCAASGFAFSSYDMSWVRQTPEKRLEWVAYITT
GGVNTYYPDTVKGRFTISRDNAKNTLYLOMSSLKSEDTAMYYCARHSYFDY
WGQGTTVTVSS



In one alternative enbodi ment, the anti body nol ecul e
may be an anti body fragnment such as a scFv. Further

w@eiorhzedy7 nol ecul es whi ch may be used in the pp&r6EBR007/001312

i nvention include anti body nol ecul es conpri sing at

| east one, for exanple one, two or three, of the CDRs
wth an amno acid sequencél el ected fromthe group
consisting of Seq IDNo: 1, Seq IDNo: 2, Seq ID No

1 g hdor &t | east one, for exanple one, two or
: i %%%%ﬁiﬁ%ﬁ%%& it e
3 NOIYI%f @ ot
4 S d substitutions have been nade in at |east
5 one CDR and wherein the anti body nol ecul e retains the
ability to inhibit the proteolytic activity of
6 . . y LVIty o
Cathepsin S . In an enbodi ment of the invention, the
7 armticbaht midac miael dorl eisey rbg e iaveiiadn, haer t he
8 ablllt to |qﬂ|b|t t.u cell invasion. In another
a9 elearﬁrftb]%ﬁ%l ecule for use in the
9 |nvent|on has t he ability to inhibit angi ogenesis .As
descri bed above, the present inventors have
10 erfbrqnéﬁ r?é”%ﬁl’sf%?d%wet t@@oéwq%&h%@rrfslbq%\f HpF I
11 (¥¥Agﬁ%¢€q£ﬁi qnreayer, in
nﬁﬁr Ce s su Jecte to c erapeutlc agents,
12 Cathep5|n S expression on the surface of the tunour
upr. ate nD stratlon as. wel
13 B HEGEN 111 e e Y iRy o
14 present invention include antlbody molecules
15 comprising at least one, for example one, two or
16 three, of the CDRs with an amino acid sequence
17 selected from the group consisting of Seq ID No: 1,
18 Seq ID No: 2, Seg 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 Seqg ID No: 4, Seqg 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 wherein the antibody
24 molecule retains the ability to inhibit the
25 proteolytic activity of Cathepsin S.
26
27 In an embodiment of the invention, the antibody
28 molecule for use in the invention has the ability to
29 inhibit tumour cell invasion.
30
31 In another embodiment, the antibody molecule for
32 use in the invention has the ability to inhibit
33 angiogenesis.



anti bodi es agai nst Cathepsin S and the use of

conbi nation therapies of a Cathepsin S inhibitor and a
W@ b@moed9eT apeuti ¢ agent, al so suggests that ane¢F/GB2007/001312

Cat hepsin S anti bodi es may be used in the absence of :

chenot herapeuti c agents to i,nduce ADCC i n tunour

cells. Accordingly, in a sedenth aspect of the present

i nvention, there is provided a nethod of inducing
lantibody dependent cel |l -nedi at ed cyt ot oxi ¢ ( ADCC)

reagt | IS u r L ai: rising
R o R o e S R
3 nobecplréswhiodly bihwds Cabliepsint8mborsaiedleel CatBgpsin

i nduci_ng Al . tunmour .cell s_nma e killed. Thus, in an
4ol ShiR ASPBLCoST Ohe SBRoSET PHFeREFoR Crhapasoyer) Th
5 pr eunded acnekhednogbckicl iBg chufBYheeabksisaig mRihod

conprising the adm nistration of an anti- Cathepsin S
6 anfRrEBEYSAB Ec GRPTREPERNbORdSheabhEpsre Sft sheaitdmour
f7cehgiigheigEhgegguggtgeg Sauedt BeRd el anl Raspects qf

the 1 nvention"may beé perfornmed rn vitro, in vivo Or €éx
8 vi e, engbiléqyi the. iBendidingkyopni bfatonbulr aspest usfing

9
10

the _present invention, there iis provided a nmethad of

{1 83EF RS hEapRHSLPE Ca SBAOEDFiSabe b lethe. SaPdORet hod
Coﬂbmbﬁhaﬁibﬂetﬁéﬁaﬁﬁéhf@EiQnCQEhéBséﬂtB'QﬁhH%E%bB and
anti body nol ecul e ich binds Cathepsin S to said

11 Sugjgggmotherapeutic agent, also suggests that anti-
12 Cathepsin S antibodies may be used in the absence of
13 chemotherapeutic agents to induce ADCC in tumour

14 cells.

15

16 Accordingly, in a seventh aspect of the present

17 invention, 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 S
21 antibody molecule which binds Cathepsin S to said

22 cell.

23

24 By inducing ADCC, tumour cells may be killed. Thus,
25 in an eighth aspect of the present invention, there
26 1is 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 S to said cells.

30



In an tenth aspect, the invention provides the use of

an anti-Cathepsin S anti body nol ecul e whi ch bi nds
wW@22i0haps98h S in the preparation of a medi caneneCt/GB2G0M©01312
treatnment of a neoplastic disease. Mreover, the
denonstration that Cathepsin S is localised on the
surface of tunmour cells sugﬁ%sts that, to induce an
anti- turmour cell effect, there is no requirenent that
t HBhame Pooklse so i lcd @W@t&m@sém]&hewaame @hythe
anfi - oteol acti VLY. % i n_one, enbodi nent of
SRR Y RS e eRed it B0t LBV ERe oF eShnt
I nyBRd | ofs tdguardd body nol ecul e thereof does not
inhibit the proteolytic activity of Cathepsin S . In
one enbodi mnent of any one of the seventh to tenth

e ve h epsin S

an%?%éﬁdﬂgn%%igcu% %gﬁ‘ %%%m%%?‘gdo% ntert1 %f%é:%?}ge of
anahhentD@@ﬂﬁth@r@pewtpxbvmmmm aimethod cbntrastimwot he
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nol ecul es may be used which do not inhibit the
pranebPydy cnel¢eete ofh Tl Hepris Sathapelinnerbpesti@

usg 40 oSuch antibody nolecules is further supported by
t he nonstration by the present inventors, as
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11 described in the Exanples, of the antl-anglogenic

12 LgoiR SLACI AL - Cal hopsin S anl Lbody. ) ecyl o
13 of an anti-Cathepsin S antibody molecule which binds
14 Cathepsin S in the preparation of a medicament for
15 the treatment of a neoplastic disease.

16

17 Moreover, the demonstration that Cathepsin S is

18 localised on the surface of tumour cells suggests

19 that, to induce an anti-tumour cell effect, there is
20 no requirement that the antibodies which bind

21 Cathepsin S need have any anti-proteolytic activity.
22

23 Thus, in one embodiment of any one of the seventh to
24 tenth aspects of the present invention, the antibody
25 molecule thereof does not inhibit the proteolytic

26 activity of Cathepsin S.

27

28 In one embodiment of any one of the seventh to tenth
29 aspects of the present invention, the anti-Cathepsin
30 S antibody molecule is administered in the absence
31 of another chemotherapeutic agent, i.e. in contrast
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the first time that antibodies, which have specificity
for Cathepsin S, but which do not inhibit the

as potent inhibitors of angiogenesis . This was
particularly surprising to the inventors given that,
as described in PCT/GB2006/991314, it was believed
that, to counteract the pathol ogical effects of

dytsy eche atétdmodd Catdmpsime Dactheifirsstrateygkels are

required which inhibit the proteolytic effects of
Cé%’r%%%‘?% @ .%r@?@?%‘? e THF T HoUGh the use of

anti bodi es to sequester proteins has been suggested as
a therapeutic strategy for:sone proteins, e.g. VEGF
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nucl ei ¢ acid encodi ng said anti body nol ecule to said
pa&Y erite RS h Faveners baly @oteered speciiecal |y

bi epsy b [o] I nhi bi FO ytic
aé#g%?qgggT pﬁé%é#%tg;gﬁgééﬁﬁ%ﬁggg%%e%9$mgff%ﬁgﬁ
aspeci -ofCdtiecparivens | angibddy endbequbes ded t he use of
an anti body nol ecule or a nucleic acid encoding said
anti body nol ecule in

Specifically, the present inventors have shown for
the first time that antibodies, which have
specificity for Cathepsin S, but which do not
inhibit the proteolytic activity of Cathepsin S,
nevertheless act as potent inhibitors of
angiogenesis. This was particularly surprising to
the inventors given that, as described in
PCT/GB2006/001314, it was believed that, to
counteract the pathological effects.of dysregulation
of Cathepsin S activity, strategies are required
which inhibit the proteolytic effects of Cathepsin
8. Furthermore, although the use of antibodies to
sequester proteins has been suggested as a
therapeutic strategy for some proteins, e.g. VEGF,
such a strategy has not, until now, been considered
as feasible for the treatment of diseases associated

with Cathepsin S activity.

Accordingly, in an eleventh aspect, the present

invention provides a method of treating a condition

nevert heCBEB2@CH01312



the preparation of a nedicanment for the treatnent of a
condi ti on associated wth angi ogenesis , wherein said

w@eiorhzedy7 nol ecul e speci fically binds Cat hepsi PCBGB207/001312
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does not inhibit the proteolytic activity of Cathepsin
S . These aspects of the |nvent| on may b e used in the
treatnment of any di sease or 2Qondition in which

angi ogenesis plays a part in the pathology of the
dumammmmgmmmumagwummd@ rsad gfe

d cer an i ons, for
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at heroscl erosis. Moreover, the denonstration that
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exanpl e aberrant activity of Cat hepS| nSin a patient
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a condition associated with angiogenesis, wherein
said antibody molecule specifically binds Cathepsin
S but does not inhibit the proteolytic activity of
Cathepsin S.

These aspects of the invention may be used in the
treatment of any disease or condition in which
angiogenesis plays a part in the pathology of the
disease. Such conditions and diseases include, but
are not limited to, cancer, inflammatory conditions,
for example inflammatory muscle disease, rheumatoid
arthritis and asthma, ocular diseases, and

atherosclerosgis.

Moreover, the demonstration that antibody molecules
which specifically bind Cathepsin S but do not
inhibit the proteolytic activity of Cathepsin S
nevertheless inhibit angiogenesis enables the use of
such antibody molecules in the treatment of other

conditions associated with Cathepsin S.
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Al so provided as a fourteenth aspect is the use of an
anti body nol ecule or a nucleic acid encoding said

for the treatment of a condition associated wth

aberrant activity of Cathepsin S, , wherein said

anti body nol ecul e speC|f|ca?1y blnds Cat hepsin S but

does not inhibit the proteolytic activity of Cathepsin
As well as the treatmant of tunours, the invention

rra. n the tre f i th
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C ognshigh at 108, g cat dreaingot 10 et ed £ aﬂnearp)lt:dd)@@y ymcobecule or
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absence of said condition. In one enbodi nent, a
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S n i f the expressi f
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er than in the absence of said
cond|t| on, for exanpl e wherein the expression is at
o 0 AL Sk CeEBL B e G20 SOPA TS
Ora@lantibody molecule or a nucleic acid encoding said
antibody molecule in the preparation of a medicament
for the treatment of a condition associated with
aberrant activity of Cathepsin S, , wherein said
antibody molecule specifically binds Cathepsin S
but does not inhibit the proteolytic activity of

Cathepsin S.

As well as the treatment of tumours, the invention
. may be used in the treatment of any condition with
which aberrant activity of Cathepsin S is
associated, in particular conditions associated with
aberrant expression of Cathepsin S. In one
embodiment, a condition is considered to be
associated with aberrant activity of Cathepsin S if
the proteolytic activity of Cathepsin S is greater
than in the absence of said condition, for example
wherein the proteolytic activity is at least 20%
greater, for example at least 50% greater, such as

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

in the preparation of a nedPCHGBRI07/001312



| east 500% greater than in the absence of said
condi tion. For exanple, conditions in which the

WO pwentd98h nmay be used include, but are not |iPET/682600/001312

neur odegenerati ve disorders, for exanple Al zheinmer's

di sease and nultiple scleroggs aut oi nmune di sorders,

and ot her di seases associ at w th excessi ve,

deregul ated or inappropriate angiogenesis . In any of

t hecesevehPh gBeRbEFt & ﬁtlhl-'as}é]é@té BENEReOpr 85At

in any.,,s a nt i.body

oy oot oo T et B A o AT s Ee T

actbm$1§enédChbhbpshesﬁb;abéﬂ MmthhabﬁhrbntSexpre551on
e used. Such,anti bod nolecules and

1
2
3
enesi s,
4 3# ST e AP aTanc) 5 EBesﬁﬁﬂrﬁﬁFFBBd?frTS%/‘EE@P%n
5 CO@:?ééﬁé'% echanf iht egat Qbseﬁseeagegglaseeﬁaleﬁohhefor
invention. In one enbodi nent of the fifteenth aspect
6 ofexmplﬁv@n@r@hn the enpresdyonviecarelfsst 263
or f n Lher Such

i T S I
8 | ndth bl éaabgl 0gengseatbul do Dedsbaveoabyrebyetoor at

inﬂibit thﬁeproteoI%tlc activity of Cathepsin S_. In
2 oneS@hbod? HEngrerte thﬁveﬁ?lE%e FF%e%ﬁ?|BSd§ah6Iecule
0 of cahgi fpsnuse in the invention has the ability to
inhibit turmour cell invasion. According to a sixteenth
11 aspect of the invention, there is provided an anti body

12 nD%§§ué§aﬁ§13,ng&ﬂ&igions in which the invention may

13 Dbe used include, but are not limited to

1

14 neurodegenerative disorders, for example Alzheimer'’s
15 disease and multiple sclerosis, autoimmune

16 disorders, and other diseases associated with

17 excessive, deregulated or inappropriate

18 angiogenesis.

19

20 In any of the eleventh to fourteenth aspects of the
21 present invention, any suitable anti-Cathepsin S

22 antibody molecule, which does not inhibit the

23 proteolytic activity of Cathepsin S, but which

24 inhibits angiogenesis, may be used.

25

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

28 independent aspect of the invention.

29

30 In one embodiment of the fifteenth aspect of the

31 invention, the antibody molecule is a 1E4 antibody

32 or a fragment or variant thereof. Such fragments



acid encodi ng said anti body nol ecule for use in
nmedi ci ne, wherein said anti body nol ecul e specifically

whewda2838t hepsin S but does not inhibit the prpCEGBRG07001312
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

activity of Cathepsin S Al so provided by the invention
as a seventeenth aspect is fhe use of an anti body

nol ecul e or a nucleic acid:%%coding sai d anti body

nol ecul e, in the preparation of a nmedi canent for the

t eeat et aoft sa prefdineidy astedivattde Wil idet ind ty of

Cat hepsin S ,. wherej.n sai.d antj ho I [
S é@?&?&aﬁ%ﬁﬁ%ﬁ%ﬁ?%ﬁﬁﬁ%ﬁ%fﬁ’%“%u?%lgg§%$$fﬁ¥n%%Nt
t Reramate el e caddlyittiy: efct@atitgpsim G theddia S.

preparati on of a medi canment for the treatnment of a
condition associated with activity of Cathepsin S .

AnQt el asReGE: @ d Re ivhenti R disA R Baewdsal

composition conprising an anti body nol ecule or a
nuclleiculaciod emcodiony vsa d rarithiehddy ardlicoultes Wi ei n

id .antibody pul ecul i fi.cally binds Cathepsin S
it e S bl TR (1 oot Ot vt of

Cathepsin S . Preferred features of each aspect of the
invention are as for each of the other aspects nutatis

MACHRFE N tes @ tHe ek P Rar @& diliferiireaitton,
Detalle ?}%ﬁ&i@é@%ﬂ%&ﬁbﬁﬁd& SddHBbid ¢S Asycleic

descri be ove, any sul e Cathepsin S inhibitor
mey ilde ensediiing tdeel preegaiodynweritdan.e The i nhi bitor
may be, far ex l.e a snall .nolecule . .
or Use 1n medicine, wherein said antibody molecule
specifically binds Cathepsin S but does mnot inhibit

the proteolytic activity of Cathepsin S

Also provided by the invention as a seventeenth
aspect is the use of an antibody molecule or a
nucleic acid encoding said antibody molecule, in the
preparation of a medicament for the treatment of a
condition associated with activity of Cathepsin S,
wherein said antibody molecule specifically binds
Cathepsin S but does not inhibit the proteolytic
activity of Cathepsin S in the preparation of a
medicament for the treatment of a condition

associated with activity of Cathepsin S.

Another aspect of the invention is a pharmaceutical
composition comprising an antibody molecule or a
nucleic acid encoding said antibody molecule,
wherein said antibody molecule specifically binds
Cathepsin S, but does not inhibit the proteolytic
activity of Cathepsin S.



waelewelizgeed as pot ent

o o o U W NP

S S
N R O

| E=Y
w

W W w N NN NN RN NN PR R R R
N PO W o 3oy U W N R, o W o oy U

pharmaceutical, for exanple dipeptide a-keto- b-
al dehydes The di pepti de a-keto- b-al dehydes were

Wal ker et al , and have been shown to inhibit Cat B
and L , albeit with Iess efficiency (Wal ker et al,
2000) . Another snmall nol ectft e i nhibitor of Cat hepsi n
S which may be used in the present invention is

4- Mor phol i neur ea- Leu- HonoPhevi nyl sul phone (LHVS)

O her_Cathepsin S inhibitors whic e used re.for
SRR Ht S E e 4o GRS Tority (greertt fon
desdd iReddh cHuH MmN R Aher hddebtChamea2004 Sep 23
;47 (20) :4799-801 . In another enbodi nent, the

Can s Snlefasithe qantartafiensews mMtRTee such as
an anti body or antibody fragnent. In the context of
the present invention, an "antibody" should be
urseyesitlest] Desareifpdridmo ani nmunogl obul in or part

t hereof or any pol ypeptide conprising a binding domain
which is, or is honol ogous to, an anti body bi ndi ng

d@@RiHep AN idodimipituddide but are not linmited to
pol ycl onal , nonocl onal, nonospecific, polyspecific

anti bodi es and fragnents thereof and chineric

ant i bodj es..co [ SI.ng I 76 I ' {ndidng domai n

fur}‘éée etdsl’oceigl%)o erﬂcg% ype ige. intéa)lct:t%g%%%oilg?é]

anitrithiogdites eepries ersend | immutoglmpdeddnt niohesion. The

m_r%#st,l nc% g{féa}g avyié%aleens aryg%lé gs%alclh%onfécu ech of
pharmaceutical, for example dipeptide o-keto-B-

aldehydes The dipeptide a-keto-P-aldehydes were
developed as potent reversible inhibitors to Cat S
by Walker et al, and have been shown to inhibit Cat
B and L, albeit with less efficiency (Walker et al,
2000) . Another small molecule inhibitor of
Cathepsin S which may be used in the present
invention is 4-Morpholineurea-Leu-HomoPhe-
vinylsulphone (LHVS). Other Cathepsin S inhibitors
which may be used are for example the non-peptide
Cathepsin § inhibitors described in Thurmond et al,

J Med Chem. 2004 Sep 23;47(20):4799-801.

In another embodiment, the Cathepsin S inhibitor is
an antibody molecule, such as an antibody or

antibody fragment.

In the context of the present invention, an

*antibody” should be understood to refer to an

reversi bl e inhibitors to Eat/GB2®y/001312



designated VH and VL, respectively. The variable

regi on consists of three conplenentarity determ ning
wo e8] CDRs, al so known as hypervari abl e r epCDG82007/001312
and four framework regions (FR) or scaffolds. The CDR
forms a conpl enentary sterin:rg structure with the
anti gen nol ecul e and deter Res the specificity of the
anti body. Fragments of antibodies may retain the
burmmurgaqa'lmbbult:yl ofr trer i nitlate it ¢ oelyy peil yigP bdeised
in ace .of th act | bod coy di ngl for the

‘F%%%ejss%?gt%e éjsne‘%‘n r%‘ﬁ‘/le%t‘%/%%&g %escglgt & cont ext
def[mmsogdmrw S@ntmimm"mamogil@@ﬁas@oul dbe
underst ood to enconpass anti body fragmants Exanpl es

PYHARIAFabl 1REed ¥ (ab' )2, Fd,
fr sCck | F

%ﬁﬁoﬁ% i nn?&{ear%aﬁn%%abod.f*é%w%%%@%%i%a%%%ﬁ oS
8 7dn t; i ocHingd arizi fmmﬂat@ttraehreqf Fatm;ﬁeq:]mlIE@gl@ (10)

1057 J%)G%p%% si ngl e-chai n ant.i b@}# n cul es ;.
i $ Jaﬁﬁri% ST G R TP o ant Py
frc&g@m sfusddie-dand tiegnesd 1 gesst sds. of an entire L
chain ( VL and CL), together with VH and CH . Fab’
fragnments differ fromFab fragnments by having
addhddonal S f Eal S ALs LG AT DO, | Shuffkitis1 Gbu e
omai n i ncludi ng one or nore cystel nes fromthe
ann@]b&xdylehlq:rgmzrsegmm off feediryf athd)ng amégmimt

cor ri ses t u|f1d§ i nked Fab fragb
12 ains, carries varl e reglon
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13 designated VH and VL, respectively. The variable

14 region consists of three complementarity determining
15 regions (CDRs, also known as hypervariable regions)
16 and four framework regions (FR) or scaffolds. The
17 CDR forms a complementary steric structure with the
18 antigen molecule and determines the specificity of
19 the antibody.

20

21 Fragments of antibodies may retain the binding

22 ability of the intact antibody and may be used in
23 place of the intact antibody. Aécordingly, for the
24 purposes of the present invention, unless the

25 context demands otherwise, the term “antibodies”

26 should be understood to encompass antibody

27 fragments. Examples of antibody fragments include
28 Fab, Fab', F (ab')2, Fd, dAb, and FPFv fragments,

29 scFvs, bispecific scFvs, diabodies, linear

30 antibodies (see US patent 5, 641, 870, Example 2 ;
31 Zapata et al., Protein Eng 8 (10) : 1057-1062

32 [1995]) ; single-chain antibody molecules ; and



Fd fragnents consist of the VH and CH domains. Fv

fragments consist of the VL and VH domains of a single
w@piorhesdy? Si ngl e-chain Fv fragnments are anti bpdyGB2007/001312

fragments that conprise the VH and V L domai ns

connected by a |linker whic nabl es the scFv to form

an antigen binding site, ( Pl uckt hun in The

Phar macol ogy of Mbonocl onal Anti bodies, vol. 113,

1 Rosérbsogcarfd aveartd bads.es Serimage rfrgat laag1aesy Yor k,
5 p&. 269-%%? (1994). D abodies are small anti body
f 55%%%?% prepared by constructing scFv fragnents (see
3 precedi ng paragraph) with short |inkers (about 5-10
resi dues) between the VH and VL domai.ns such that
4 | e FobhfRaan oS ® Haidt f& rinfy ofhd v VD
5 JONR| R9,)i S U 8Ned 1y S W i idhia Midd val@Mments
fragnment, i.e. a fragnent having two antigen-bi nding
6 sididd qrsdeonf dlakeXagumentEP 0hagng afoig3/orels ifew
and hg%lin r et al., Proc. Natl. Al e SClora. . 90
7. BRRA 4%B%%i§%§’fafmfﬁpfﬁﬁFﬁgﬁ%%hﬁgigggag§ﬂffg§%§h s
g anedindivigdurle GRmord tygeiemodinmentiaf dde judsent
invention, the Cathepsin S inhibitor is an antibod
9 miieeR ee9iPrsofSetbdditient’s GRIRDG RASIRGIGES t
10 aRfiihady; Jhechl Ly s AY-hady, mol ecul e which
|Ei|b|tsc%%e proteolytic activity of Cathepsin S . An
11 exanple of such a suitable binding agent is the
antj hody 1ElIl as _desgri herein _a iN .
12 agﬁ &%ﬁ@negtcsoﬁéamlﬁ obLEdthe \E—f and]%ﬁl cio'}nealns.
13
14 Fv fragments consist of the VL and VH domains of a
15 single antibody.
16
17 Single-chain Fv fragments are antibody fragments
18 that comprise the VH and VL domains connected by a
19 linker which enables the scFv to form an antigen
20 binding site. (see Pluckthun in The Pharmacology of
21 Monoclonal Antibodies, vol.1l13, Rosenburg and Moore
22 eds., Springer-Verlag, New York, pp. 269-315 (1994).
23
24 Diabodies are small antibody fragments prepared by
25 constructing scFv fragments (see preceding
26 paragraph) with short linkers (about 5-10 residues)
27 between the VH and VL domains such that inter-chain
28 but not intra-chain pairing of the V domains is
29 achieved, resulting in a multivalent fragment, i.e.
30 a fragment having two antigen-binding sites (see,
31 for example, EP 404 097 ; wOo 93/11161 ; and
32 Hollinger et al., Proc. Natl. Acad. Sci. USA, 90



i nternational patent application, WQR2006/ 109045,

claimng priority from GB0507219.4 and GB0507272. 3.
wab@7iizsgent ors have identified the am no aci d BENG8R@®EH01312
of the VH and VL regions of the intact antibody I|ElI
Furthernore, the inventors have identified the six
CDRs of this antibody (Seq fDNos: 1, 2, 3, 4, 5
and 6). As described above, the anti body nol ecul es for
us@t4h-6h4800E993) the first to tenth aspects of the
present invention are not limted to antibodi es having
the specific sequences of the I Ell antibody, the VH,
Vir@rehéheckERaphaytadot her seasensesrdi sabosedulier ei n
but al so extends, for exanple to any ot her anti body
WhtRRS t nhi bits Cathep3|n proteol ytic activity. For
exanple variants of IEl I, which maiintain the ability
to inhibit the proteolytic activity of Cat S nay be
uskn omne semipoé@irhbedt neft shef ptdsennventeonioihushet he

CDR am no, aci d, seguences, of the [ 1 ;antibo

e Aok SR e TeP o1 Ol cnbibatad ho R pped oy
al s@nbecms6diAsnt Heo EDR s eaneaseiodherARdaht €Boafi No
acid residues in the am no acid sequences of the CDR

varohaeuhe el prap epabihodpopeteress, Whpelk preibihpl he
2 ferab h
2?@8Ee%§é?lgﬁ%ﬁ£19{€% a &Xtﬂ%%@?roéfzz WaL Bl Bl% 5t

var u3|ng t
t esuedih ng smlt@blprbsndingp@gematLsnthedanEEhndguksll
known

12 P et U d T ais o, LF nenareRaL L 5585 Redgpenfing

13 international patent application, W02006/109045,
14 claiming priority from GB0507219.4 and GB0507272.3.
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15 The inventors have identified the amino acid

16 sequences of the VH and VL regions of the intact
17 antibody 1El1l. Furthermore, the inventors have

18 identified the six CDRs of this antibody (Seqg ID
19 DNos: 1, 2, 3, 4, 5 and 6).

20

21 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 specific sequences of the 1E11l antibody,
25 the VH, VL. and the CDRs having the sequences

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

28 proteolytic activity. For example variants of 1E1l,
29 which maintain the ability to inhibit the

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

32 acid sequences of the 1E1l1 antibody, in which one or
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i ght chain sequence or part thereof. Preferably such
CDRs are positioned in a |ocation corresponding to the

VL domains . The positions of such CDRs may be

determ ned as described in Rabat et al, Sequences of
Prot ei ns of | mrunol ogi cal F%%erest, US Dept of Health
and Human Services, Public Health Service, Nat'l Inst,
ofnokea latrti,noNleld iU brlsisdatuiesn ave @UiF242 mead b lsw be

onl i at . at dat abase. com o . .
ht455 /%%nﬁﬂ%ydég;%%ﬂfﬁﬁﬁf' gﬁ%ﬂﬂﬁ%ﬁﬁ%ﬁdrﬁﬂﬁ%qé%:V%ns
M salduRisnat teley safinddidiidoraldueresrade dite tduR
Franewor k Regi ons of the variable regions. Such
chardent mueherafaraidik 30&giBns afdy MAFioRF SR 1Y v
anhof o &l
PR L G N T e
preesdne idDRentsurch haard aaltso rshovee tdatvigied -wnigiods ¢

ef fects may achi eved .usi ng .ant.i.body l.ecul es which
e g e e LR
Preifel Vitd GractHdnd tyref (GatheRst 2 .caduche@nitd kody

nol ecul es may b e used in any aspect of the present

| fremawWork ARHUSTHRSs dFPTISE Ich AthenhiRady dieaer éh

e R AR 1T A Cndth S S cal W 1T

hemeiho goRs toor e grasdspemtich g-rs eq uereasi dm @ty daimesing
OV AR S APRSL e, SRS b g

VH and VL domains. The positions of such CDRs may

be determined as described in Kabat et al, Sequences
of Proteins of Immunological Interest, US Dept of
Health and Human Services, Public Health Service,
Nat’l Inst. of Health, NIH Publication No. 91-3242,
1991 and online at www.kabatdatabase.com
http://immuno.bme.nwu.edu.

)
Furthermore, modifications may alternatively or
additionally be made to the Framework Regions of the
variable regions. Such changes in the framework
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-angiogenic effects may be achieved using
antibody molecules which bind Cathepsin S but which
do not inhibit the proteolytic activity of Cathepsin



remai nder of the chain (s) is identical with or
honol ogous to correspondi ng sequences in anti bodies

waleso7aesdst r om anot her speci es or bel ongi ng t o BCDGB2007/001312

anti body cl ass or subclass, as well as fragnents of
such anti bodi es, so |long as £ghey exhibit the desired
bi ol ogi cal activity (see U2 . Patent No. 4 , 816,
567 ; and Morrison et al. Proc Natl. Acad. Sci. USA,
88 . Saggnaamc(@asml)ec@ﬁmam hentuysssHiles afy aspect
i nt st _herei e "primatized" antibodies
§€ﬁ§§|ﬁb Egﬁlab gﬁafﬁ ant i gen- bi ndi ng sequences
derlved froma non-human primate (e. g . Od Wrld

Monke Ape etc) , and hunman const ant ion ,
éﬁwﬁ&%l SRR ot ddift SQVBIERRR Her e Prekudi
' nwﬁﬁ%qmyaﬁl%ﬁl%y%g WL ANYa Shtakhe yeYshei t her

nat ur a or synthetically. Such nethods may include,
f drreaemrmicyon rlaicittt ariel ithyils i idimnt techniigue oy Kohl er

d M. st 1975 Nat 256 :495- 499,
DR e (Lo B Seaisiiay N DI AT
5681 vesd pﬂl&g[e &Iﬁﬂ@}édl@@hmm@&ws&mgo@rﬁm@m@ to a
libraries (see e.g. Cackson et al. (1991) Nature,
3PBL AL AHORARE TS OF (WYY o/ VHethiridtogy,

1Q:orfyf %ﬁ)of Qheraantd P%dyiéof oyt om techpigues are
descrﬁb In Using Antibodi es: A Laboratory Manua
11 edwmoldadww @t cinresuinlisy isruendry imborslerdies

1999. d I brid h
12 {0 B Rl R e Ll

13 Vwéﬂtﬁﬂbdy class or subclass, as well as fragments of

© W 0w N o0 U W N

14 such antibodies, so long as they exhibit the desired
15 Dbiological activity (see U. S. Patent No. 4, 816,

16 567 ; and Morrison et al., Proc. Natl. Acad. Sci.

17 USA, 81 : 6851-6855 (1984)). Chimeric antibodies of
18 interest herein include "primatized" antibodies

19 comprising variable domain antigen-binding sequences
20 derived from a non-human primate(e. g. 0ld World

21 Monkey, Ape etc), and human constant region

22 sequences.

24 Antibody molecules for use in the present invention
25 may be produced in any suitable way, either

26 naturally or synthetically. Such methods may

27 include, for example, traditional hybridoma

28 techniques (Kohler and Milstein (1975) Nature, 256
29 :495-499), recombinant DNA techniques (see e.g. U.
30 8. Patent No. 4,816, 567), or phage display

31 techniques using antibody libraries (see e.g.

32 Clackson et al. (1991) Nature, 352: 624-628 and



WO swharses7 and fused with a nyel oma cell
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antigen in order to elicit production of |ynphocytes
capabl e of binding the antigen. The |ynphocytes are

hybri doma cells which are then cultured in conditions
which inhibit the growh of_the parental nyeloma cells
but allow.growth of the ant? ody producing cells. The
hybri doma may be subject to genetic nutation, which
mMaxdes naly bt @ 3%X}) tBieo bi TrimpEpBei f1Qi t{7Df783) .

ant.i.bodi es produced. . Synt het.i ¢ 1 bodi C - e
ISR ERATSS SRR T IO et 2 e B S
Knappitks 2ig @ntibodidd . Birdbor=20810) 296;25,7-Eds and
Krebs et al, J . Immunol. Meth. (2001) 2154 67-84,
MEERF i At Flormsl may- b kil HAtPVH, LAROTHECHRs bi°T he
bi ndi ng nmenbers, or indeed in the FRs using any
suitabl e technique known in the art. For exanple,

v ditt eachil el drtd Ja iy tor 1 Addmal ored st quegs beypreduee diyolve
introducing a COR e.g. CDR3 into VH or. VL. donai n

| 20H AR R it e o )iyt (B e
Teglid @9 Yin 1k del? S 831 tese rphadecsivid fof niyhsteday trie
in which a repertoire of VH variable domains |ackin

CORP I Y etieritH B d-He ATHEH Torbi T WIPRACCERS ore

e o e e P el G L oy no™™

C dnylri isiongn CBR e rwiviech secrierites of L tuesgrissent

:Tgc}/cgrg d tgjgorfrr%%/wk%gcg? Ir oq%'l]ﬁ%{jt tég:ec ogglgcim?gili ydf atnktlé bgéjf{ental
myeloma cells but allow growth of the antibody
producing cells. The hybridoma may be subject to
genetic mutation, which may or may not alter the
binding specificity of antibodies produced.
Synthetic antibodies can be made using techniques
known in the art (see, for example, Knappik et al,

J. Mol. Biol. (2000) 296, 57-86 and Krebs et al, J.
Immunol. Meth. (2001) 2154 67-84.

Modifications may be made in the VH, VL or CDRs of
the binding members, or indeed in the FRs using any
suitable technigue 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

i ne tPCE/GBR007/001312



invention may b e produced by a nethod conprising: (a)
providing a starting repertoire of nucleic acids
we@nmod289g7 a vari abl e domai n, wherein the vari abC’EGB2007/001312
domain includes a CDRI, CDR2 or CDR3 to be repl aced or
the nucleic acid | acks an gﬁfoding region for such a
CDR; (b) conbining the rep oire with a donor nucleic
acid encoding an am no acid sequence having the
s@cmémequaaﬁ s heneladiSeqd FiNgomping comprising 1% 6
. the t
|nerﬁh é%ﬁ#géfﬁélqu?ﬁ%é%ﬁ%%#%ﬁggééﬁégﬁ?%ﬁéﬁgglde
agraarieeid repertoire of nucleic acids encoding a
vari abl e domai n; (c) expressing the nucleic acids of
the product repertoire; (d) selecting a specific
antd 950l ndl NG AUBNtnSRRGITd L FF Sl sin @nd (e)
recovering the specific antigen-binding fragnent or
nugiveing: jagi duaen dosdiompducedriny mettrsdharhycdmel iiierdan
op, |onal 0 of t stln the antib | &g 0
(|t (f t° prgtJtree e Olorg%t&\al y o?elé deids
C@ﬂmw S va&lﬁaejmtdomﬁrec hmecmam afhep rvesttica Iiige
anti bodies for use in the |nvention]££? i nvol ve randqy

mARFee s i GG &t SPRenc Sdfirg &M di° RS doiRi

U G Ay A i LRI PIBNCAUIR (iP o SF 200 eﬁoﬁl
2, . 89 3576-3580. Additionally o

11 alsnmhna |Glé1,y kOD@nﬁaylm t@r&gex@ﬁﬁmmmtvalg@hezu S

12 i RAad s B CelediBh L AR R ?:S?ed‘?@%&é‘?ed
13 “&Ha&iﬂ& 263 Sfudhfile as shown as Seq ID No: 1, 2,

14 4, 5 or 6 herein such that the donor nucleic acid
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15 ig inserted into the CDR region in the repertoire so
16 as to provide a product repertoire of nucleic acids
17 encoding a variable domain; (c) expressing the

18 nucleic acids of the product repertoire; (d)

19 selecting a specific antigen-binding fragment

20 specific for CatS; and (e) recovering the specific
21 antigen-binding fragment or nucleic acid encoding

22 it. The method may include an optional step of

23 testing the antibody molecule for ability to inhibit
24 the proteolytic activity of Cathepsin S.

25

26 Alternative techniques of producing antibodies for
27 use in the invention may involve random mutagenesis
28 of gene(s) encoding the VH or VL domain using, for
29 example, error prone PCR (see Gram et al, 1992,

30 P.N.A.S. 89 3576-3580. Additionally or

31 alternatively, CDRs may be targeted for mutagenesis

32 e.g. using the molecular evolution approaches
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Havi ng produced such variants, antibodies and
fragnments may be tested for binding to Cat S and for

Cathepsin S . As described herein, the inventors have
denonstrated that anti body | ecul es which may be used
in some aspects of the preégﬁt i nventi on have an

antiproteolytic effect. Furthernore anti-invasive and

adescangiedgdyi Baabeisviaty aad 98lls FNBEe 3 SdEodtr el
as, descr.ihed i he .Exanpl.es .. i-s therefore enabl es
t%§l§§elgg%tHgﬂgﬁtﬁﬁgﬁygﬁgl§g&r§gbgf the invention as

active therapeutic agents. An antibody nol ecul e for
use in the invention nmay be a "naked" anti body

mEPEE Bide PTRAUTARe #UCKN VPEIA Hfol SIS S5 3t i body
ol echle Jahich, b3 Rl coNAKAERG MW @) CAC Wid for

t herapeutic agent” . In the context "of the present
apjlel eatiildny ao “aitibie ther gpeiecd vigentactisrigy of
np| ecul e ,or atom which is conjugated to an anti body
ngﬁzﬁfpfﬂﬁcﬁhding anti body fragments, CDRs etc) to
produce a conjugate. Exanples of such "active

t herapeutic agents” include drugs, toxins,

r g leserdpesl HaRfifonbid A0S OTch&efOIE PG GRted
T e B e Ay e e ™S or
usepiat tsoE afeo gimemend  diviameiimre itaven araygride i n t he
;g%g%%%g%%'i“E%ﬁ%%%ﬂ{g%%%%hé%% fgsgﬂgijyh§ggfégughd
anti-angiogenic activity has also been demonstrated,
as described in the Examples. This therefore
enables the use of the antibody molecules of the
invention as active therapeutic agents. An antibody
molecule for use in the invention may be a “naked”
antibody molecule. A “naked” antibody molecule is
an antibody molecule which is not conjugated with an
v‘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
vactive therapeutic agents” include drugs, toxins,

radioisotopes, immunomodulators, chelators, boron

compounds , dyes etc.
Immunoconjugates

In another embodiment of the invention, an antibody

molecule for use in some embodiments of the



"active therapeutic agent” . The therapeutic agent nay
be a chenot herapeutic agent or another nol ecul e.
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in the art; for exanple, see U. S . patent No.
5,057,313, Shih et al ., Int, J . Cancer 41: 832-839
(1988); Shih et al ., Int. 3 . Cancer 46: 1101-1106
(1990) , Wng, Chenmistry OF Protein Conjugation And
Crigsgeriii i mpy GRE i egse 109 ;o Upas | Heignegomjugate,

"Modi fication of {.ibodigs b em cal ods"_jn
i R b SR T A R Y

Bi v £dt 8fe atherd@sisc ) £p@es” 18ihe 3thdMipeyc1d Ssgehtic.
1995) ; Price, "Production and Characterization_ of
SRS @ PSRN TR el ARG P ¥, 2RO T RE MRS TH=E -

Ant i bodi es: Production, Engineering And dini cal
Application, Ritter et al .(eds.), pages 60-84
( Coanttdra digy eo Urp st inyg Prressnd@gb)ugates tdos ewakpeknewn

of, t resent_inventi where it is desir to

enpt I(}&‘% Tonbi Tk i%ﬁar%?of%’ GEhepsiw §)?tl_’1%ﬁl%ieltg%r and a
chemihetBpeunth &f 4 Imunoeon)tigatenconpii si gy -ag3 ant
I -Cat hepsin S antibody and a chenot her apeutic agent
mall 8 usethilsueh d-hnunbelonjderadeini 46 nhbelal Rerber
of t 3085, OV td t

de(rr?;}%/(?)rht on t h%e @t ﬁ@gs?ﬁn%?%é ocai | %sbsé%a%—%&tl uArrrtl)cliJr
c elt s eriabilesng heCRG ePofs s UKD I Inmiloeshjugat es #.6.

Gl AEITL b SPoUlL , a0E0L el P S Soad ke

effi@edc1 Sesonhyibd$ies: Principles And Applications,
Birch et al. (eds.), pages 187-230 (Wiley-Liss, Inc.
1995); Price, "Production and Characterization of
Synthetic Peptide-Derived Antibodies," in Monoclonal
Antibodies: Production, Engineering And Clinical
Application, Ritter et al.(eds.), pages 60-84
(Cambridge University Press 1995).

In those aspects of the present invention, where it
is desired to employ a combination of a Cathepsin S
inhibitor and a chemotherapeutic, an immunoconjugate
comprising an anti-Cathepsin S antibody and a

chemotherapeutic agent may be used.

Such immunoconjugates will have a number of
advantages over conventional treatments. The
demonstration that Cathepsin S is localised on
tumour cells enables the use of such
immunoconjugates to target chemotherapeutic agents

to tumour cells. The targeted chemotherapeutic agent



descri bed above, it has been found that conventionally
used chenot her apeuti cs cause upregul ati on of Cat hepsin

w@®2on/124987 cel | surface of tunmour cells, for exeempGe2007/001312
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colorectal tunour cells. By enpl oyi ng an i nmunocon
jugate of an anti-Cat hepsng anti body and a
chenot her apeuti ¢ agent thepsin S anti body part
of the imrunocon jugate is expected to counteract this
efrhgchavibresv evtothaigneifbedy -poecovalof Efe

ABEEOE R SEEVE 1At HECOBRY L AR Cne Aot her apet i

agent,cakd 088 11gy ugedn Ehéﬁ@thbh&p@ﬁnfc&@tss cefustehe
Cat hepsin S upregul ati on caused t he

cHBHGONSPAPOT PE SGEREPETIWS OF TRonaSldt SHCHEFe AT
'%ﬁ%@gﬁgggﬁggat%OQf m@ﬁ%’c@@%ﬁ%E%bﬁ %u%ﬁh&bQQMIS

nol e a chenot herapeutic agent forns a further
aglyeempdbyuh@ pmsmmmm@nug@te ork amea@mbodiaat@msm

e ant, ecy cl eava Ie from

eﬁi?ttﬁbroggyﬁﬂ i‘ﬁ“ %)Y/lega]?re& é&sggefn r’ %)%laerrpl e, a
C@bﬁ%@@sﬁn §h%n%ﬂbb@9dbaﬁﬁ|©iuk©% fiamuwseoniudage is
i nvention may conprise further nodifications. For

eﬁaci@ﬁlcée@héoaﬁpuﬁl@@lr%tc &Rige e&l%&syl Hog@ovisEgy e,
nt'lg'bi&?g/ ggc;)r%lllwlmorf el 4 %%jﬂf@%%%u%oc?ﬂldy -

The a nol ecul e nay be 1n the form of

i mmwct@dj tgateveThe laligeirt yodfi van hagdntli feorinexdepl e
bo Jlthan the chemotherapeutic agent and so may
counteract the effects of the Cathepsin S
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 antibody 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 glycosylated, 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 proteolytic
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nol ecul e or antibody, to inhibit the
proteolyticactivity of Cathepsin S may be tested using

may be used. In such an assay, any suitable
fluorigenic substrate may used, for exanple Cbhz-
Phe- Arg- AMC. An agent is c idered to inhibit the
proteolytic activity of Cathepsin Sif it has the
alsiddirl tho dfnifiaditensia & may tkye Byeshadt a%ﬁlé’tg N y

e e | I RS o R TR O

I m’(ayb:]de tdsae]d.nhmbi taarch aet iadday byamat. dwEastbll®% for
exanpl e at |east 25% -50% 70% 00 90@6
SR A BRSNS Y GG ISR mt G b PN CD2-

at‘ﬁﬂ%%ﬁf AN agedgdd® i Rids faumiy &ﬁ'lﬂlﬁiﬂé@é‘"&!ﬂe
e tested using any suitable invasion assay known

i rpndteaqa]mtld:cact@mm @f Sadthensiin ty Jriﬁayl’fbéli%sttfe@

e e I R A B L

S ¥ itcabl Bl dai Wmareld . | IEnﬁs éﬂm@@,mlre anPrasialsnent ,
carcinoma cell 1ine, an astro toma cel |
Jetnd

| ik g Igse ac%l% RFCH rord Y meS

€.43,1 1l 1518 im5Qr tﬁq@f%ﬁﬁtboc%ﬁ?f &ceddid £ Qteast
VDA- MB- 231:L orl i . lAn aglent 631/ be lcc}};}g?%er ed ?%S

i AI%hi tf am repwampcles Iau MessitorR 3%, i130%has’the &b 191 2%,
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use as the Cathepsin S inhibitor is able to inhibit

! nTVhaeS Ia?gllbj}lt; tofI eaar?tagle%){(:) ’goorlnhlblt 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 prostate carcinoma cell line, e.g. pC3, an
astrocytoma cell line e.g.U251lmg, a colorectal
carcinoma cell line, e.g. HCT1l1l6, 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
significant amount. For example, in one embodiment,
an agent for use as the Cathepsin S inhibitor is
able to inhibit invasion by at least 10%, for
example at least 25%, 50%, 70%, 80% or 90% when

compared to an appropriate control antibody.



exanpl e at | east 25% 50% 70% 80% or 90% when
conpared to an appropriate control antibody. The
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tested using any suitable assay known in the art. For
exanpl e, such ability may b%e tested using the assays
described in the Assay sect ®n and/or as described in
the Exanples, for exanple a Matrigel based assay. In
c ditaniabidsigactat ¢in tduenhvehtingh Dito anodQFRes & may
assays t.0 determ t . e t cel [

p %Itaﬁsitoen(gé%&"lcneq Ir‘l% %%q%lgcra [ aég;ﬁ%ss it Tec nilarﬁeil'sﬁet oa(‘r@.
detar rispendglhe, presenas loftyceldys ban teatoed labield eche
anti body nol ecul es may be used. Labels whi may be
USEEFHC I WRECTRAD I bdile AR $EDES %f&f@rP%sgS
hfsenadiad Reray daseypalkalidie shagphatases ceigel
biotin. Nucleic Acid Nucleic acid for use in the
present dgssnti on may conprise DNA or RNA. It may be
produced reconbi nant Iy, synthetically, or by any
nmeans avail able to those in the art, including cloning
using-Standargbdentniofiase heerntid el cf@ciakamyl dein
inserted into any appraopriate vector, for exa e a
vigEaye.tQ dekREing £RE RISS ARV ridEnowt cC.J)l,S 1
b [ 4Ss tovecd SO t
a%%%la&#&c%%gfr%scone, S{Irasj?nbg;g%%%%?d DNAI.ll eec? oros
mele teermisesl thee innesshwe dhecalusd eit wcvas Jakel kedost

(H%Aﬂigggéﬂholecules may be used. Labels which may be

used include radiolabels, enzyme labels such as
horseradish peroxidase, alkaline phosphatase, or

biotin.
Nucleic Acid

Nucleic acid for use in the present invention may
comprise DNA or RNA. It may be produced
recombinantly, synthetically, or by any means
available to those in the art, including cloning

using standard technigues.

The nucleic acid may be inserted into any
appropriate vector, for example a virus (e. g.
vaccinia virus, adenovirus,etc.), baculovirus; yeast
vector, phage, chromosome, artificial chromosome,
plasmid, or cosmid DNA. Vectors may be used to
introduce the nucleic acids into a host cell, which

may be prokaryotic or eukaryotic.



may be prokaryot.ic or eukaryotic.For further details
relating to known techni ques and protocols for

woreow7ped9st i on o f nucleic acid, for exanple, iPCT/GB2007/001312
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preparation of nucleic acid constructs, nutagenesis,
sequenci ng, introduction of into cells and gene
expression, and anal ysis of3 roteins, see, for
exanpl e, Current Protocols in Mlecular Biology, 5th
eForAavButdiertdeaitailadsrelatiotn W koW Sepnixposs af

Mol ecul ar. Cl oni ng:;_a Lahor at or ual : d; editjon
S D R Mindnf ol Y AR ¢ A S
2Qdanddhe moth g5 eeArtd 10 A eIt SAS] elies cad i de@boreac i,
sonme enbodi nents of the invention, cheno {herapeutic

agBHATRES Ho (RRAPSHOM B ST TIF kit Hatfi¥h 11E0
{IEAENL ] QLIPS CUDensid Shd IR LOF Sord s stieh
enbodi abl e

ment's,” any suit chenot her apeuti ¢ agent may
besasedan dtmnpresahtrieneiamcdn bxdplecakpnt s

whi , [ | yd [ bol i J i
Py (R o AR h A iy i or SOl A R £
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Exanpl es of ,thym dyl ate synt hase inhibitors which may
bdlapseal i i3t hedi ki ent Pembraekugé 81Fu, CRFA SRELITBX. In

g%%@%‘féﬁ gAydd dyj @i synthase inhibitor is

_ e ‘of ‘an antimetabolite which may be
used is tonmudex (TDX) . Exanples of platinum cytotoxic

t ich may, b d_include cisplati d
oL bR AL ment of he | nvent on

As described above, in some embodiments of the
invention, chemotherapeutic agents may be used, for
example in combination treatment regimes with
Cathepsin S 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-
FU. 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
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the chenot herapeutic agent is cisplatin. Any suitable
t opoi sonerase inhibitor may be used in the present

used include but are not limted to gentitabine and
cytarabine. In a particul ar, enbodi nent of the

i nvention, the chenntherapé&tic agent is a

t opoi soner ase i nhibitor. Ané sui t abl e topoi soner ase

i whiibht meynhy beedsédcirdehbupr eésenfiotndefidited tPn a
particul ar odi nmen ne topoi sonerase inhibitor is
agFQS%%§§%8§g§88|g?ﬁ%?%%?%?; for exanple a
canpt ot hecin. A suitabl e topoisonerase | inhibitor
whi ch nmay be used in the present _inyention is

| Bt BEAHLCEPTE| FROGRITERCARE FhemerAREies  SNSs.

CBlLzhbriresbEL¢all ¥odatsiknat RErSiBbARe a0k tik@itRIHor.
cycle by stabilizing a reversible coval ent reaction
i Athgr pedicabée teberiseterassas iahdbdspag@mapr bg esedyan
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specific agents recited above, may include alkylating
adBREB1tarky EOLuPFGHRLEs 2 S2MPEAIRES et ﬁ‘y|SUéﬁ1ya|Lﬁﬁﬁes-

mel vk apRlamines 1 ndilieeen MUILA deyy Md RN e@Sithe
anti-netabolites; folic acid anal ogués; purine
apaksgslt pywiemitdione ignakkegotegadr d§&Ts 1 lantdraditénal s;

folic acid.,r Ienis% L a | at.one; al '

e R e i G i

besir abyptialse kifsanie ere)l egallaxst gtabilizing a
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
specific agents recited above, may include
alkylating agents; alkyl sulfonates; aziridines;
ethylenimines; methylamelamines; nitrogen mustards;
nitrosureas; anti-metabolites; folic acid analogues;
purine analogs; pyrimidine analogs; androgens; anti-
adrenals; folic acid replenishers; aceglatone;
aldophosphamide glycoside; aminolevulinic acid;
amsacrine; bestrabucil; bisantrene; edatraxate;
defofamine; demecolcine; diaziquone; elfomithine;
elliptinium acetate; etoglucid; gallium nitrate;
hydroxyurea; lentinan; ionidamine; mitoguazone;

mitoxantrone



def o fam ne; denecol ci ne; diaziquone; elf ornithine,-
el liptiniumacetate; etoglucid; galliumnitrate,;
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mtoxantroneln a particul ar enbodi nent of the
i nvention, the chenotherapeutic agent is a
fluoropyrimdine, e.g. 5-F or a-netabolite therof "

5-FU is used in the treat rrent of many cancers ,
| Y| rmupaagrtgasﬂm: remgstdimmEnt mfeddte dmyandsidrandifeck

ce -FU i.s. converted |nt |_ul_ar

R kAR S T, R e S R e e 9
t @g@ttheroxwat Rt albl-itRS RyHeateer t eﬂ—rﬂhwb" afsddtin the
(CH2THF) forns a stable ternary conpl ex wWth

tIW—”rﬁacFWeé’cte %@/ﬁft%é?a(f@rsl AP i n enzyme
UL 0N o 1S LA al %%J{Uq;%% M Rty | atd i of

deoxyurl I né nonophosphat e y CH2THF to produce
déexait hyariaimes msrb phosratlel (IEEVR) tand di hydr of ol at e

et al Rev Cancer 3 003
sttt e ST el
| yRaeldhart s euriee et iMA e Wi datsiessenidal for
DNA replication and regal r, TS inhibition results in

Dl\ﬁﬂfhra“ﬁﬁge LONBA- FSSHRPeEt ETRBENARPERE S WdiFot oxi ci ty

rri Si nccgi;%c#:\etei W%%E@ﬁo%c%ot |tollfeﬁsbc|thrt§lZenz eand RNA

( Loglkeyt e alTNata tRely sCan derg KEC'BBO:BBS negod)at Mrer e

Ir;%f ﬁ%{ﬂce Isﬁbe:rl%‘ir@ e%%%{ qedg}a{#;er %peéﬁzT%Fa%ents
produce deoxythymidine monophosphate (dT™MP) and
dihydrofolate (Longley et al Nat Rev Cancer, 3:330-
338, 2003). As this reaction provides the sole de
novo intracellular source of dTMP, which is
essential for DNA replication and repair, TS
inhibition results in DNA damage. Non-TS-directed
mechanisms of cytotoxicity have also been described
for 5-FU, such as migsincorporation of
fluoronucleotides into DNA and RNA (Longley et al
Nat Rev Cancer, 3:330-338, 2003).

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

used.



i ncluding biologically active derivatives and
substanti al equival ents thereof, which retain the
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used. Treatment Treatnent” includes any reginme that can
benefit a human or non- hunqg animal . The treatnent
may be in respect of an exi ang condition or nmay be
prophylactic (preventative treatnment) . Treatnment may
| Mygesdanen ati ve, alleviation or prophylactic effects.
"Treatment of cancer" includes treatnent of conditions
caﬂIthtC?arﬁmMsg raowt hr eanidie drha/tasmn arérsafitom and

| udes the t t t .of mih
{ BRSOt Be] A S R e Bty Rt tsihg

t hesdgwentd Onrardei §ingd r&m%o@%@qw bé ncl udi ng
ost eogeni ¢ and soft tissue sarcomas, carci nonmas,

brezeRhy 13 | Hﬁ%fd%‘érratl%ﬁm%tmerﬁbst%ﬁ%atm%w 'dﬁay
rf%ﬁ#i de‘%ﬂ¥§é¥v%’ 5ﬁc§6¥§klad'aﬁr I?Pﬂ é
Cli , non smal

pros , cervi cal ovarian ca

ceéﬂféctmg. cancer, hepatocellular carcinom, |ynphonas,
i ncl udi ng Hodgki n and non- Hodgki n | ynphonas,
neur obl ast ona, nel anoma, nyel oma, Wl ns tunor, and

| eukeld @fant NOf Uikt AC Utres Il yah oblt asthen ¢ esikaeni a and

acute nyel obl astic_| eukaem a, astrocytonmas, glionas
ArRPTIct ol aeaTRd Y reastReTaD TTRWEDR a@/ OF esent

"@gggdfgkfggkléhtgﬁéi1nc1udes the treatment of

neoplastic growths or tumours. Examples of tumours
that can be treated using the invention are, for
instance, sarcomas, including osteogenic and soft
tissue sarcomas, carcinomas, e.g., breast-, lung-,
bladder-, 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 myeloblastic 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 exilisting cancer and in the prevention
of the recurrence of cancer after initial treatment

or surgery.



w@2meaes9shd in the prevention of the recurrenceCDGB2007/001312

o W O 3 o Ul WD

Ww W W DN DN N DD DN DD DNDNND DN -2 2P R
N PO W O IO U W N R O W o Ny U W N

to treat colorectal tunours. The invention may be
particularly useful in the treatnent of existing

cancer after initial treatnment or

sur gery. Phar maceuti cal Conpgpsitions Pharnmaceutica
conpositions according to t present invention, and
for use in accordance with the present invention may
conprise, in addition to active ingredients, a

%%&dbt%] @d;‘?i?%%t qgoq,lsexm pient, a carrier,
bufteéer sta I'ser 0O ot mat eri al s mell known to
those skilled in the art (see for exanpl e,

(Rem ngton: the Science and Practice of Pharna 21st
o AR C R o CARDGR. IORS ECOTq D TR dthe W95 S

& (Wil dHtion ,200% )forSUtde et &fd @ ade icdidenduf fers

such as acetate, Tris, phosphate, citrate, and other
on_:g:mezntamrd@ntm TR mw:tsm esiar e ideon pFot ei ns,

suc as serum o) n X
hfocr A Ilncgr nyer%crrgs’ su%ﬁl aspo 63}1(\%[ néyl ;{‘rr (9 Aﬂfe
anagl pAcdds, wmm@,ymuﬁezglsﬁmmemmrcﬁglm,
hi sti di .ne, arginine, or IyS|ne ; rbohydrates
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Phaldmc et Cala GAMPOSIHddN®BY: A180 SOd@d Qe or
more further active conpounds sel ected as necessary
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Such materials may include buffers such as acetate,
Tris, phosphate, citrate, and other organic acids ;
antioxidants; preservatives; proteins, such as serum
albumin, gelatin, or immunoglobulins ; hydrophilic
polymers such aspolyvinylpyrrolidone ; amino acids
such as glycine, glutamine, asparagine, histidine,
arginine, or lysine ; carbohydrates; chelating

agents; tonicifiers; and surfactants.

The pharmaceutical compositions may also contain one
or more further active compounds selected as
necessary for the particular indication being
treated, preferably with complementary activities
that do not adversely affect the activity of the
composition of the invention. For example, in the
treatment of cancer, where a combination regime is
being used, in addition to a Cathepsin S inhibitor,
for example an anti Cathepsin S antibody molecule
and a chemotherapeutic agent, the formulation or kit

may comprise an additional component, for example a



conposition of the invention. For exanple, in the
treatnment of cancer, where a conbination regine is
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for exanple an anti Cathepsin S anti body nol ecul e and
a cheno therapeutic agent, the fornulation or kit may
conprise an additional co ent, for exanple asecond
or further Cathepsin S inhibitor, a second or further
¢ serotide pap dutité cag €attheps ian Sanfiédyraro & tsg|aped or

ot.her .t han.Cat hepsin S,.. r aml 0 F
P i PR R SRS SO A o =
capgelet Hhticactihee icagresisent (€ exhidiedyto a

nol ecul es and/ or _chenot her apeuti c agents):€§¥ be

a@FoMitSt EPEFor ANHCEY sdfivstes Bha G s |
I %%9§9E§§Eupgﬁgg¢éy_croparticulate delivery systens.
For [ [

exanpl e, active ingredients may b e entrapped
Wi thin mcrocapsul es which may be prepared, for

ex | e, .by coaceryation technique by i rfaci al
p3§G¥§¥?EE£%(ﬁ?gq%ﬂl%QEﬁnﬁ%ag”hf§#5§§%%fﬁ%ﬂé%%ﬁbE%se or
gehat/icr renRtaRs RS taRd duints )( ieihWareidiaicyi ete)ed
m crocapsul es, respectively, in calloidal dru

detiiey P rapaaRe s g CERamRell 95 goRafeEiesy| S
%&f&%gﬂ%%ft%)ul & QRMULS QNS NaRR: Pardd:clesgnd,
nanocapsul es) or i n macroénul’sions . For further
detcaiilve, iswe dRdmnigy arry thwe <Sdiremmeednd trigeti ce of

R e et BRSS! A oilibre, 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-particles and nanocapsules) or in
macroemulsions. For further details, see Remington:
the Science and Practice of Pharmacy, 215 edition,
Gennaro AR, et al, eds., Lippincott Williams &

Wilkins, 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. films, suppositories
or microcapsules. Examples of sustained-release

matrices include polyesters, hydrogels (for example,
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Sust ai ned-rel ease preparations nmay be used for
delivery of active agents. Suitable exanples of

matri ces of solid hydrophobic polyners containing the
ant i body, which matrices ar in the formof shaped
articles, e . g . filns, positories or
nlcrocapsules Exanpl es of sust ai ned-rel ease matrices
i pollydd 2pblylestaeshyiytesgeics viesge) exéﬁbﬁéﬂpbly

(%Vﬁéw§9§§pﬁg&gg”Eth gi%!%&%ks’ %r @pl 3%%a@cohol)

copal yuens , obopogbmbﬁﬁl@faLCgﬂ@tamdcebmwd-dnd ethyl -L
gl utanat e, non- degradable et ene- V|nyl acetat
d63uEaEBIEE | AORi-degEpd tryné/ ﬁ?@rt?

poy :hgg% a
nSf%g??a%%%Hg§ﬁ§§g£%§%gﬁéM%§§ﬁﬁﬁtqﬁé@ﬁods 0 QQM§
t pedtyrdnt .(-Nudl-diydraciyibuftor igs@digl .t he i nvention may b
e delivered to cells of interest using any suitable
techni que known in the art. Nucleic acid (optionally

C ot @!e%@ﬂ'lfﬂéoﬁ AREAO I ITRY. D o idi imesr ed doo ke used in
patient's cells using in vivo or ex vivo technlgye§1
1 e

Féetheds ¢& ttéf #\Téﬂﬁéfeéf?t PG R WSSl
VAR | 1GRUGR Qyji rd%qqéldﬁoll%éréétr us,
or adeno-asso ate Vi rus I'i pi d- based systens

( wsseifrigl alnwplsd&tfahxlel |tmcdim<m édhomwmanist dhepfantthe gene

P16, B T A0 B Gl 0 O ) e Uy

8% &K 1Y) tooee RISEMO DIANG7Jging in vivo or
ex vivo technigues. For in vivo 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 (1992). See
also WO 93/25673 ).

In ex vivo techniques, the nucleic acid is
introduced into isolated cells of the patient with
the 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. S. Patent Nos. 4, 892, 538
and 5, 283, 187). Techniques available for
introducing nucleic acids into viable cells may
include the use of retroviral vectors, liposomes,

electroporation, microinjection, cell fusion, DEAE-



In ex vivo techniques, the nucleic acid is introduced
into isolated cells of the patient wwth the nodified
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directly or, for exanple, encapsul ated w thin porous
menbr anes mhlch are |nplant§d into the patient (see, e
U. S . Patent : 892, 538 and 5, 283,
187) Techni ques avail abl e for introducin nucleic
adexsrantotheabBéCQQMIQhﬁﬁphﬁﬁélQé@ciﬁétagéoﬁfmethOdf
re%rOV|raI vectors, |iposones, electroporation,
0|njection, ceII fusi on, DEAEdextran, the cal ci um
phosphate precipitation nethod, etc. The binding

menber, agent, product or co ition may
a@henbéngied MRMRSFocaPrBEd g‘gﬁ%rélf:tt Bracpﬂ‘ﬁf?ﬁrlt%l e or

mﬁaghbgeaaﬁ§ﬂlékg%eer1ﬂax @%nghbéerﬁanh@ratgaaner in

I't targefs tumour or other cells . Targeting
t hemapires ity olbe otbed deSdéEdvéﬂtﬁh@ramﬁwv@eagents

eC|f|caII to certai p , e e
ngeiéygﬁanénsﬁs S <Such gglgﬁtﬁ%og %tEeFB%QE%b|#S
| bgasgs ce1Tar gebirbatimy baede@uéabhayfbe asedr icet y of

reasons, for exanple if the agent is ungﬁgg tably
t Bgilévesr the ﬁFtwﬁﬁléQSFﬁérWP§€ FRGG e hF&h a

%@%lenoEy%EF'Bf“@%hg ngl, ehReLweserbeahlee it enter

€ target Kits The invention further extends
tsyatpmarsachuascahtkbbdwomprcgﬁﬁgsaecaﬁh@pén@asds
I%gkgl%gagaﬁgyabe desirable for a variety of reasons,
for example if the agent is unacceptably toxic, or
if it would otherwise require too high a dosage, or
if it would not otherwise be able to enter the

target cells.
Kits

The invention further extends to a pharmaceutical
kit comprising a Cathepsin S inhibitor and a
chemotherapeutic agent for combination therapy by
simultaneous, sequential or separate administration
of the Cathepsin S 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 of and for



chenot herapeutic agent for conbination therapy by
si mul t aneous, sequential or separate adm nistration of
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optionally with instructions for the adm nistration of

(a) and (b) separately, sggﬁﬁntially or

si mul taneousl y. Dose The epsin S inhibitors,
anti-Cathepsin S anti bodi es and/or, chenot herapeutic
agerst $rofthend nvemisen,n ashe@poreaitiiade, a5 apridpiilat e,
are _sui.t abl m ni_st.ered .t n i ndj w '
B e
sfficeitante tamoshaw bemdfd bdiad karfifidiierdualo .sHbwe
actual dosage _regi nen will depend on a _nunber of

f REGE G A g AHE IC8IRdi t | TP DETHFR ETEC i ts
S%gri'ﬂéﬁ inh]%] %gégie‘%m REINGIRAt & Ahe Rgentx IRl NG
used, and e

Wi at the discretion of the physician.
| thenbodidianitos, hdeinghitoledsistdh 4 tCatdssesiityS it bi t or

and .a chenot.herapeut.i c, agent _are .enmpl oyed |
c SHEiHTAYY ¥¥%§$ﬁ%ﬂ¥§¥e3§ﬁ%FQﬁ%§%§§%%$£ﬂ% ; and
| RN e aAandhehenRdiedpeutdfC wage hyEy e .

adm ni stered sinmul taneously, separately or
sequentially with the chenotherapeutic agent. \Were

ada] AR LRPAN St A RAGHANdAllps ey may be
adm nistered wthin any suitable tinme period e . g .
wiitdhiibiktor Z2nd & clemotiBraphutds Goat ol sufl ash

OIET: Rl o0 SR okl AL o
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
preferably within 1, most preferably within 20

minutes of each other.

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

effect.

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

"potentiating ratio” in the context of the present



preferably within 1 , nost preferably within 20
m nutes of each other. In one enbodi nent, in which
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agent are enployed in a conbination treatnent regine,
the Cathepsin S inhibitor 3ﬁd chenot her apeuti c agent
are adm ni stered in doses i ch produce a synergistic
effect. i.e. admnistered in a potentjating ratio. The
t énviehpboenti & ats g tgti@dlﬁﬁt@hgh@BnFéﬁtCéghﬁﬁéln S

presentinvention i Ladi t ;
R e R
paesgblioi Buanr shae shehcyhatokhe egtotvokiycodctheity of
the conbinpation is greateﬁ thag tha% of, ﬁither .
compbRBAEIGNORE SF SBFSEhERaRdFIRVeCacEIIEY FREPORGT
bg1predbet 8¢ £RE LRA: cophi pationsybased @BullAebe
activities of the individual conponents. Thus in a
ppredﬁbaedn@orathe,CDmbinﬁaﬂOhaHgﬁséénﬁﬁnéﬁﬁs act

synergistical Ly, , Synergi y f.lned using a
n%ﬁgéglgﬁeﬁePﬁoaée.lE%?V§§%%%|SgﬁggﬁSFSEsn1nay be
defined as an RI of greater than unity using the

nmet hod of Kern (Cancer Res, ,48: 117-.121, ,198 as
nBELEi & ByPRSﬁﬁHéP‘FlP@aHEEFOChE%‘BT ﬁé‘fzﬂ‘lﬁﬁé}lﬁizzm , 41
g§5@§89en%§9§£t IhecRyiERyhe1¢al cul ated as the ratio

pected cell Survival (Se/defined as the product
of the survival observed with drug A alone and the

SHIMeYal Q0RelVED WokD,d60sBAg anBlnbe.t BE QReabYSd

For example, synergism may be defined as an RI of
greater 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
RI 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
(Sobs) for the combination of A and B
(RI=Sexp/Sobs) .

Synergism may then be defined as an RI of greater

than unity.

Tn 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



(Sobs) for the conmbination of A and B (Rl =Sexp/ Sobs)
Synergismnmay then be defined as an RI of greater than
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by cal cul ati ng the conbination index (Cl) according to
t he met hod of Chou and Taleay (Adv Enzyme Regul, 22:
27-55, 1984) . Cl values o , , and > 1 |nd|cate
addi tive, synergistic and antagonlstlceffects
re§§ect6vebﬁpepﬁlaﬁéwbodlnent of the invention, the
Cathepsin S inhibitor and the chenot herapeutic agent
are present in concentrations sufficient to produce a
Crh eheh®sglitear bf, theefievably ohesshichaatBepsin S
Synergismis preferably defined as an Rl of %éeater

t RERLEATOY 880nFhenehRBOREGTaPoREr FYREdPFTed Y ST
RopaRS Feﬁ%%%%@on% EuffI%@eBE %%y FRlecul atred rag ehe

rati o of expected cell survival (Sep, defined as the
prbduoct , oprﬁﬁer@@ﬂVIQabsobbemv@d&&¢rldrug A al one and
the survival observed with drug B alone) to the
observed cell survival (Sobs) for the conbination of A

aRgnBroRkmSa/sSehe) erabyRetgifrsMadpst Ben Rive odefgreed eas
an Rl of % reater than unlty In an enbodi nt of &Pe
i hemt g tvs Aisd NG thep TR IS i Bierdr 2snd! odlied

ﬂg tRerangulss, agent e rAr gwhded Idal%rlfa@ad ald ane

su cient to produce an R of greater than 1.5, for

exanploe ogr @actp@rctteldam:ezlo sugwdlvads (Gremat cefimad ZspEhe
product of the survival observed with drug A alone
and the survival observed with drug 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 S
inhibitor and chemotherapeutic agent are provided in
concentrations sufficient to produce an RI of
greater than 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.
Assays
The determination that Cathepsin S is upregulated on

the cell surface of tumour cells in response to

chemotherapeutic agents enables the provision of
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I'n one enbodinent of the invention, the combined
medi canent thus produces a synergistic effect when

that Cathepsin S is upregulated on the cell surface of
tumour cells in response tqg_chenotherapeutic agents
enabl es the provision ofas%gys to determ ne whet her or
not a chenot herapeutic agent is having such an effect
|asaaVSSQQed@teampaﬁlwhﬁth$ﬁu§r rAtaafurt her aspect of

e&gﬁﬁggﬁﬁéapﬁ %ggﬁl8FHetggrﬁab§n8rgﬁbgegn e%@%%%dﬁgpé

Fesponse-of tunmour cells from
atiébhébeta pheiphesence of a chenntherapeut|c agent
predict response of the tumur cells in.,vivo

t?@ﬁﬁneﬁ?-ﬁnﬁHrFH@rcﬁéﬁﬁFﬁengg i PLEGERT %ﬁygﬁtﬁgphod

gg%'sgg prb@ﬁd@@pﬁ'%bQﬂo@nfb& win@atame enf Kam
ubj ect containing tumour cells; (b) exposing a

pth|mespbnsal@fs&mmberoteﬂdﬁoﬁﬁo@eﬁl§ es&i go the

CRERGFATH BT0f CRETCUFPACE N nrs bh 10 Bekior

e&@ép@ﬁb@n odf tGat hepsiur Selllsa momtm@l tpoltdeanmafi tsai d
sanp whi ch has_not been exposed

cWé#@tﬁ@ﬁaﬁ%ﬁﬁpéhéﬁéRFUt%ﬁe@@@ﬁ~eWﬁ&ﬁ%:Eeg?ﬁﬁeSS|on in
t e ?&f%%%n Ofaﬁaﬁﬁ%%%%ﬁB%S%ﬁ_E%.%%%Qtﬁ@@ﬁ@ﬂ%ﬁ&%ﬁﬁﬂ%.c

agent is indicative of sensitivity to sa
cbabgbher@p@&@u@l@gemumomw pedflerr dé) e gbdisiagt ¢ of

hi
t I%t%% e%% %%1%.%ample of tumour‘cells to said

chemotherapeutic agent; (c¢) comparing expression of
Cathepsin S 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 sensitivity

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 preferably 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 agent.

Assays The det er MP@EHGB0V7/001312



i nvention, expression in the sanple exposed to said

chenot herapeutic agent is considered to be enhanced if
WO b@782898ESssion is at |east 3-fold, preferabl ypar/GBe@snoisi2
4-fold, nore preferably at | east 5-fold, even nore
preferably at l|east 7-fold, yet nore preferably at
| east 10-fold, nost prefer y at least 12-fold that
of the one or nore genes in the control portion of
s&udhs amples swlyl clavhds nsedoden dehsaddda ¢hsai d

chenot herapeutic agent. Suc e used to
dgtugl%ﬁ%’}&ﬁ eog{:;i Og%llnlat%ﬁoglr %gloe%%ﬁ) atulrgg‘)r{{lijher apy using
chermddierapenitic agent and a Caldhegsiim $ iinhiitterr in
a particular patient. The nmethod nmay alternatively or
addi & SFHIIYFHSUSEF 1SS troni t or di sease progression
for exanpl e using biopsy sanples at different tines .
In such enbodi ments, instead of conparing the

e Xjhvee g5 thro do fma@a telidesing tS vagai st aglddidnitarsil lsams aised

whi ch has not_.been exposed taq sai hennt her a '
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agRigpEy &S ML abtaifred dutomike sane tdsdue at an

earlier time point, for exanple fromdays, weeks or
St of

w@ﬁ}bﬁ’éilé@ﬂqser Ainpieatatfr EFPAHED drittreR”
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béyedrorexmcargl 60 sasiahpiherfatdrarepentolg adesue Wiopsy,
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13 sample obtained from the same tissue at an earlier

O 00 N o Uk WoN

e
N RO

14 time point, for example from days, weeks or months
15 earlier.

16

17 The nature of the tumour or cancer will determine
18 the nature of the sample which is to be used in the
19 methods of the invention. The sample may be, for

20 example, a sample from a tumour tissue biopsy, bone
21 marrow biopsy or circulating tumour cells in e. g.
22 blood. Alternatively, e. g. where the tumour is a
23 gastrointestinal tumour, tumour cells may be

24 igsolated from faeces samples. Other sources of

25 tumour cells may include plasma, serum,

26 cerebrospinal fluid, urine, interstitial £luid,

27 ascites fluid etc.

28

29 TFor example, solid tumours may be collected in

30 complete tissue culture medium with antibiotics.

31

32 Cells may be manually teased from the tumour
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bl ood. Alternatively, e . g . where the tunour is a
gastroi ntestinal tunour, tunour cells may be isol ated

i nclude plasma, serum cerebrospinal fluid, urine,
interstitial fluid, asciteg fluid etc. For exanple,
solid tunours may be colle fed in conplete tissue
culture nediumwith antibiotics. Cells nma
napeaimynteasewhéranneh@8$@ﬁﬁur@ﬁ@c?ﬁéhmé¥lcﬂﬁéve

Rt R e e e R T

appRophitpkadardia epptapniage mhediexaopkeinhnganfor
animal sera. I n other enbodi nents, biopsy sanples my
bexpmBlat cHUBAB PE0ZBA™®E FPXBd in fixatives such as
formalin. The sanples may then be tested for
expression levels of genes at a |later stage. In sone
elmhodthent smbbdihentavehippay shepéfseapyobeaisolated

sin S anti.bod cul r._.c nat.i
t?@gtﬁﬁﬂF§noﬂrc§FFeéléﬂlfﬁﬁ? E?olgngba |o%ggmalln
angioggnpsks RBY BBefeBer edstedbgokeskpgesthieselevels
effects may be tested using any net hods known in the
aPf. ysBRE 3Gi PabPESEsSY398re described in the
Exanples. O hers include: Cell viability and
proliferation assays Cytotoxic and proliferative
effects of an anti body on tunDur cells may be tested,

b SEOP EEpodindned e RhEO TRV AR 6, | LHEBrRRL R
a Cathepsin S antibody molecule or combination
treatments on cell viability, proliferation or
angiogenesis may be desired to be testes. These
effects may be tested using any methods known in the
art. Some 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 MTT is added and incubated for a further

O her sources of tunmour PET/GB2000401312



described. Briefly, cells are added to a final
concentration of 1 x 104 cells/200 mM per well of a

wQ@eoorabdosTi crotiter plate (Corning Costar) . PCT/GB2007/001312
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Appropriate concentrations of nonocl onal antibody (100
nM or vehicle-only control nedia are added. Pl ates
are incubated at 370C and 5% CO2 for 24, 48, 72 and 96
hrs respectively. After incubation, 10OM of 10 ng/m
METhi atadded and BRcGbat ebhé onedifmriver2raiatly70oC

and 5% .. Ehe mediumis, careful lLy-r ved d
EFREYER GRSt ATERares BrVEE o TG 4 I ot CBvEO
Absorhanceri sMEBaSubedrasndescki hedsakede agndesheibed
results expressed as the percentage of cell viabilit
apdoyeorinfethei sesvAlat EHRTES SE8c RSy &hiec PErGRFFage o

C%%%ﬁo ig ih sk Eidaﬁgoﬁg%ggﬁqggn'%eﬁ%%QQ%pEbp%%%h A
number of asSays nmmy be used to investigate the
ef/bed s eebna ymobedubod .oalangiesyenegies perifprmesl in
Exampl es, ,the aortic ring nodel is described. Ohers
i ﬁlé’ia%élpl\?‘é’&ﬁ@ﬂssay This in vitro migration is a
nodi fied version of the nethod described by Ashton et
al (1999) . HVEC | is plated into individual chanbers
oA augbsys of| pEEaxFd gVowe U6 Yo% e dRvegdicete the

oV i ght . -The i I S.f the yer
e e R e B SRR ed Wtk Tresh
mediampland the wemiiicedivgl mweledf i@ntddsodiidésdadded to

ive the required final concen i on.
gOthers include: oncentration

Wound Assay

This in vitro migration is a modified version of the
method described by Ashton et al (1999). HMEC-1 is
plated into individual chambers on a glass slide and
grown to 90% confluence overnight. The medium is
removed and the monolayer wounded. The monolayer is
re-gsupplemented with fresh medium and the required
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”
closure 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 %
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Slides are renoved at fixed tinme points until conplete
cl osure of the wound, then fixed in 4% PBS buffered

blindly assessed m croscopically by an i ndependent

I nvestigator and quantified_using a calibrated

eyepi ece graticule (Il mm graduation) at 20«
magni fication (O ynmpus BX 50) . The extent o f closure
i inhhbiahthbofywpbedt edoslrdesompaEsApaPeling Mpfshed

mat ched. sham, trea controls and the %4 inhibition of
mﬁaﬂgr89838? Cgoﬁ%g éd to tinme matched 2 controls

cal cul ated. 3 4 Sponge Assay 5 6 Pol yet her sponges are
subcutaneous ly inplanted in 7 C57 black m ce and

i APeBgedASA3Yl ternate days with 8 10 ng bFGF or 10 ng
bFGF+ anti bodies. After 14 days 9 of treatnent,
sponges are harvested, sectioned and 10 stained with
HRE1{Arherl §p0Rg6sy ger- sibdutedepesilvoparhpntecRin

n at al use 13 del, 14 15 Th il :
pgggehiaFﬁ3W&88 P 'ﬁgﬂ§Fﬁ§é18ne%%%%§g§tﬁﬁggﬁ%s%Eth
i ngesyi gatiFobri 30t hat beeser bhed oyliké . Snintthreat 1al dalyd
now wi dely used for studies testing 18 anti.- angj ogenic
t REr &FEAEMEBE /1 SPCHAES1 9 Fe BFXIESI Vséﬁ@&%%ﬁ§aiﬁﬁ t

aly o nE 394N el kRS ) of

oxygen-induced retinopathy (OIR) neonatal mouse

model

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
neovascularisation (Smith et al., 1994). Litters of
postnatal mice and their nursing dams are placed in
75% oxygen at postnatal day 7 (P7) and returned to
room air at Pl2. During the 5-day period of
hyperoxia the central retinal capillary beds undergo
vascular regression and halted development. Upon
return to room air the central retina becomes
measurably hypoxic with an associated increase in
vasogenic growth factors of the VEGF family. An
aggressive neovascular response ensues with extra-
retinal new vessels developing by P15.
Neovascularization is maximal at Pl7 and regresses

after P21.
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20 postnatal mce and their nursing dans are placed in
21 75% oxygen at postnatal day 7 (P7) and returned to

hyperoxia the central retinal capillary beds undergo
24 vascul ar regression and Ealted devel opnent. Upon 25
return to roomair the cenfral retina beconmes 26
measur ably hypoxic with an associ ated increase in 27
vHs6ymricngroni hreadner sref diREevEE? paAY FiiPIARTeg to

a essi ve neqv l.ar res e s wi.th extra- 29

CHTFRaRong Cas2apYifh, dRORTRACLEETLES Mok

Ngouaseuhaaiczahi off HP-pavimdah dtinBidgandetegedsses 31
after P21. 32Unfi xed neural retina are disEEFted nd

éﬁ@P@éﬁédfF6muP9?a§8§iglai?ﬁﬁﬁtﬁﬁﬁ PR eRPBR b e “For
?#gﬁ?g}'i%%? '%n%m.'éemh%ai AnRRGsBE ket ibRglaysanpl es

3 an 17" mce are prepared for a HP
CQEEQEhPim%tﬁbamﬂegbLnBedeEEyunQQOrbénbfasampleEkaA)
nmet hodol ogy. Briefly, 100 m of l.e_or standard, in
depERears dre SYBALERCE GrEutsd Lo nBa 18R nden %5% P
ar96-welbl I [

Webly ol LSyl eRe 1253aYy Rl ke o GRERVNIG1HRG |
CE?V%F#S NI Bnd s et batod arth os moar Faphi:
pakyehand Tawt.i, badyndgai, nsty ) HRn@l 123uba tied RBSMSHS Ul
Tween) for 1 hour at 37C. . The contents of egc

) ['l, is
t Rén TRRRAST BOLYE L5 RNURE HERe W RIS pFat ¢ Sl
PLecodbed, WL S d pRase ankihgen hedhddhts of
carbonate buffer, pH 9.6) overnight at 4C and bl ocked
wieklehl Yedé| dfsi rehfeor trapefierrfde to NUNC C96 Maxisorp
plates that are precoated with solid phase antigen
(1:5000 in carbonate buffer, pH 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 bBminutes with PBS/5% Tween, and 100

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

TgG (Sigma-Aldrich) is added to each well. Plates
are then washed 4 x Sminutes with PBS/5% Tween, and
100 pl of 1 mg/ml of the alkaline-phosphatase
substrate, 4-nitrophenyl phosphate disodium salt
hexahydrate (Sigma-Aldrich) dissolved in 10%
diethanolamine 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 enzyme

kinetic standard curve, and is expressed as a

During the 5-day period BET/8B2007/001312



conpetition between solid phase and sol ubl e anti gens
proceeds for 1 hour at 370C , after which the wells

wae@®7azdbed 4 x 5minutes with PBS /5% Tween, apdI/GBG00M001312
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15
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23
24
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32

of 1:2000 al kal i ne-phosphatase goat anti-rabbit 19gG
(Sigma-Aldrich) is added t% each well. Plates are then
washed 4 x Sminutes with PB& / 5% Tween, and 100 m of
1 no/m of the al kal i ne-phosphat ase substrate,
4pnbpoophenybfphosphat erdtsodi aensantraéxaRydrate

Si gma- Al drich) . dissolved in % di anaql ' .
bepEor-ppres. ahheRhgnaacy shbRE deFpy iR rag) Mhicn
dexel-epuent vel yt heustbsequentineesetanalbuneasur ed at

405 piti every 5 mnutes for 2 hours on a %afire
nScpopEaiealeanatvEFacal FREEPGREAL 8F1RAd FEact i on

kg@ﬁﬁ'ﬁﬁ'gn@L¥é§g usikng Magehl,an<3 . 9ef twarensSaerke
HP- glndlng I's determ ned by conparison to a
LenenwedvennBur k enzynme kinetic standard curve, and is
expressed as aproportion of sanple protein
concentration. The solid-phase antigen used in the

agpay i hscHRi owhivgh1i sowedec tieyelky bedufdrithehovinnehe
serum al bumn. Statistical analysis is conducted using
t Boldpudeat nenrlisdtingd S¥apPY§Pue ReESHETICE dSnEPdér ed
si_gni_ficant. I:nyent.i | L jnQyig .descri bed
fﬁgtﬁés %%%Pﬁégggﬁﬁ§W?%§%ﬁg%%Iﬁﬁitiﬁg exanpl es.
Reference is made to the acconpanyi ng drawi ngs in

whi.ch: Fi gy 1 illustrates anal ysi f t -

ef&9@§§i&nlﬁﬁuﬁéfff§scgpﬁ N ﬁ%34%5%|§gﬁv%?§Q%SSlon

Wit hewdt1a 648ec11s and RKO cells, with / without a 48
hour CPT11l treatment.

Figure 2 illustrates Western blot analysis of Cats
and gamma tubulin protein expression in HCT116 +/+
cells, RKO +/+ cells and HT29 pb3 mutant cells with
/ without a 48 hour CPTll treatment.

Figure 3 illustrates flow cytometric analysis of
CatS cell surface expression on RKO+/+ cells
untreated (3A) and CPT11 48 hour treated (3B) and
HCT116+/+ cells untreated(3C) and CPT1l 48 hour
treated (3D). Cells were 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



hour CPTII treatnent. Figure 2 illustrates Western

bl ot anal ysis of Cats and gamma tubulin protein
wezprassson in HCT116 +/ + cells, RKO +/+ cel | sP@ndBRID2001312

p53 mutant cells with / wthout a 48 hour CPTII

treatnent. Figure 3 illustrates flow cytometric

anal ysis of Cats cell surface expression on RKO+/ +

[ t 3A d CPTII 4 our treated (3B)
Lo heToEs) RBan Bh Rbfeatiarseh 440 crren Les wrow
2treabede@3R)ith Gakksmyabe1shalned twikbhyCaksdgnoc! onal
anti body (Geen - |ower peaks on each graph (diagona

3 st APped ) Peal Psoegpd Fuepheddiagonall @Redpehnghapéik
ony n r rtical stripes).)..Figure

TRt yREonSPRBaR EBRCEYE (RER TR rhppesdpeticton

5 sulLtateoéxprebspoaphrivbt8ifatekksipgatn eat ed(4A) and
CPTI1 48 hour treated (4B) . Cells were stained with

® cats monocl onal anti body (G een - double peak on each

7gr@@bué@!999@@hs§£éh@§35)pﬁBgob§QEMp§hgﬁgﬁBth%ontrm
(Red - singl e higher peak on left of eac g(aph
8 (verfiébp ofripashpcyEpghenibaill buslyat esuaipbotbgr aph

showi ng i ocytochem cal apal ysis
0 et ORa R PRtk ol I AR e oy Poveat: Fgts
10 t hakpfatsiexnptessboalisetioeal tredctdit Baregkk surface
ht panel shows the results of

6 | sTh [
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13 fluorescent intensity was observed in HCT116 cells
14 stained for CatS in comparison to the isotype

15 control

16

17 Figure 6 illustr;tes the results of

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

21

22 Figﬁre 7 illustrates analysis of CatS and B3

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.
2 6 . )

27 Fig 8a illustrates immunohistochemical detection of
28 Cats 1E11 mAb localisation to tumour in untreated
29 and treated (CatS 1El1l + 5Fu (IC50)) xenograft

30 models. Dark (Brown) staining indicates positive

31 staining.

32



stained for Cats in conparison to the isotype contro
Figure 6 illustrates the results of

Wo povonzd98st ochem cal detection of Cats expressPOnNGBR007/001312
col orectal carcinoma biopsies And in normal spleen and
colon sanples. Figure 7 illystrates analysis of Cats
and b3 integrin RNA expression in HCT116 +/ +,
col orectal _cancer cells conpared to contraol (non-

t ufibdr SRel | sSTIRRAS| &PBPROREPEOGRETYSRY FEFFERAG 95
cyehesof sPCRnabl goéalhgge%ﬁa&ssthmgomh%ﬁ%?@gtea'
detection of Cats mAb | ocalisation to tunour
un@m@ateeabﬁd KEeQSeﬁE(tatSSFEIKIGSBFm Kbﬂﬁcyﬁft
xepg rﬁ 2 . 5 % romm staéncg ok pos1 €S
pos? |v% stTa Ry PHio8er attes
I musebi stocbenm cal detection of Cats IEII itiAb
| ocalisation to tunour in untreated and treated (Cats
EIl + 5Fu (1C50)) xenograft nodels . Dark (Brown)
St?i&'@gsh8950§ﬁ85089§bﬂ%V8f|QﬁéléﬁatEQO? FLa.P:5Aqvs
phot ogr aphs o ut “and Tiver~sections after nine-day
dr@@teegmnnefdastrEblregSEG (C&£60) 1E1Ln+xBAagatb0) )
nodel % NS Fig i illustrates inmunohi stocheni ca
de%%c%?% 957t APEeLxBF 48P on in 5-Fu-treated tumour
10 sections . Sections were stained with Muse |gG

i sotype control or Cats IEI] MAb. Fig 11.
11 riifoh? st bERehFabEes dereerpohsboshemigal detection of

12 CatS expresgion in 5-Fu-treated tumour sections.

O 0 N oy Ul W NN

13 Sections were stained with Mouse IgGl isotype

14 control or CatS 1E11l MAb.

15

16 Fig 11. Immunohistochemical detection of CatS$

17 expression in untreated and 5-Fu-treated (15mg/kg)
18 tumour sections. Sections were stained with CatS

19 1E11 mAb.

20

21 Fig 12 illustrates immunohistochemical detection of

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

23 (15mg/kg) tumour sections. Sectlions were stained
24  with CatS 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 1E11 mab.

30

31 Fig 14 illustrates apoptosis Detection in control

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



expression in untreated and 5-Fu- treated (15ng/kg)
tunmour sections. Sections were stained with Cats |ElI

WO 20028981 g 12 il lustrates i munohi st ochem cal PCT/GB2007/001312
detection of Cats expression in untreated and
CPT-11-treated (15ng/ kg) tumsur sections. Sections
were stained with Cats IEIl nDb . Fig 13 illustrates
i istochem cal detection o f Cats expression. in

L untraPh ot BRAEE. BRCt] BhfeuSebhuaRs SBEEFon LR Bee: MRS

2 WerAtst 3l 8gdeui t:asgagéey 96ch $05YBRAGINhEONetREP 100y ) .
Systens) or Cats IEIl mAb. Fig 14 illustrates
apoptosis Detection in control (Muse Igd + 5-Fu) and

tr S + l sectlons.

4:Se§?§§g§(gg%eségg%nggggﬁéﬁggﬁ%iégrggégdcgggﬁaggigured

5 (Céhlvéhguhélbn@yTeohﬁﬁFnghniiEbggpé &5ﬁﬁ§b?W5anlanti
hot ographs o f HMEC cells cultured in vehicle only

6 goﬁ?FﬁﬁPgﬁﬂ PsORypROEBn{MOPL) ancant eathepafhersin S

7 an&h@gﬁydﬁiqhﬁgb)., or an anti Cathepsin S antibody
(mMAb2 ); Figure 15b illustrates graphs illustrating

8 the inhibition of capillary cell branching observed in

t he: [_pane or_1E4 (I ower

 ansP§EE RS Pulua bl rEER P BE e Sbr b et of e
10 sethhiinst Dbn aof t Gapil LargdeeDl t beaREBSRHCELOErded in
anti Cathepsin S antibody IE 1

11 g?tt‘%%ﬁg%%rll‘g%gg%ggm c OHRRAT rarRehs. oFi §8¢ e (hewert op
12 | ebddei] | ustrates graph sunmmari sing

13

14 Figure 1l6a illustrates photographs of sections of
15 aorta cultured in the presence of a control antibody
16 and anti Cathepsin S antibody 1El11l 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 as shown
21 in Figure 1l6a;

22

23 Figure 16b (top right) illustrates a graph

24 summarising the effect of the antibody on vessel

25 number as shown in Figure l6a;

26

27 Figure 16b (bottom) illustrates a graph summarising
28 the effect of the antibody on maximum vessel length
29 as shown in Figure 1l6a;

30

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

32 sections of aorta cultured in the presence of a



the effect of the antibody on vessel |ength as shown

in Figure 16a; Figure 16b (top right) illustrates a

w@e@ph2ssnmari si ng the effect of the anti body PCT/GB3®EI001312

KDOO\'IChU‘l;b-UJl\)I—‘

W W N NNN DN NN NDNN R R R R | by s
B o v o o0 Uk W N R O W do U W N R oo

nunber as shown in Figure 16a; Figure 16b (bottomn)
illustrates a graph sunnariﬁgng the effect o f the
anti body on maxi num vessel [l'ength as shown in Figure

16a re 17 and a (2) iJlustrates photogra
Q%E%Sg @n% g é%r?% c@ft %ﬂt$ﬁp?h% ﬁréggh%@dﬁflgll

acgzatm /ADt i Bagymand eagy ﬁataﬁaswo A i b El

at Iug/%1 5ug/%1m, ? m, é?? %é#

CORCRACR B # bhenat a&&én@ﬂdm%mlg@gmﬁacabnon

re Figure 17b illustrates a graph
§Q§§%§?ﬁ%¥ fie effect of the anti body in the

experlnent illustrated in Figure 17a on nunber of

t ubul es, an, tubul e | ength and maxi num tubul e | engt h.

Fi gteera st {1 Jt‘ﬁ%\‘f’é%t?%eaa%iﬁ%ha%ﬁuélm%éh%lé%%etb? t he

VI h I n n
RGO B B et e

deterid sede f 'oan ONAeeoere nef nigu]@tﬁl$$1e Nebandubile

t . Cell | d
cﬁ?%%§§hco |%ﬁ%1%ﬁ€g¢ﬁﬁﬁhg ?%%% wild {;S:)aﬂunan

col orect al adenocarcinona cell line was maintained in
ML usreneflé l]glllsne/llél{eos?eghe Ua}ir)uno ngldRKsoe (uesg’ W ljlf th
t a ce o e
Vu and Vi, chains of the 1El1l inhibitory antibody,
with CDRs highlighted in bold and underlined, as
determined from DNA sequencing of the VH and VL
reglons.
Materials and Methods.
Cell lines and culture conditions
The HCT116 (p53 wild type) human colorectal
adenocarcinoma cell line was maintained in McCoys
medium (Invitrogen, UK). The RKO (p53 will type),
H630 (p53 mutant) and HT29 (p53 mutant) colorectal
adenocarcinoma cell lines were maintained in
Dulbecco’s Modified Eagle’s Medium (DMEM,
Invitrogen,'UK). All medium was supplemented with
10% FCS, 1% pen / strep, 1% L-~Glutamine (All
Invitrogen, UK).
Treatment of cell lines with chemotherapeutic agents

w
[}



H630 (p53 mutant) and HT29 (p53 nmutant) col orect al
adenocarci noma cell lines were maintained in

wOeionezsos’ s Modi fi ed Eagle's Medi um (DVEM | nvPE€T/GB2007/001312
UK) . Al nedium was supplemented with 10% FCS, 1% pen
| strep, 1% L-Adutam ne (Al lzd nvitrogen, UK)

Treatnent of cell lines with cheno therapeutig ;
n phase of owt h were seeded into
G IRET T i hege Lol PSSP a8outh Visse: SrArEEn e tond

2 nwenat edsever pughtirkopablew é@hea@%C%omlh'é%c@ ARt
Wl ls were treated with CPTII (lrinotecan) and 5-Fu
3 (FEBGHBaAESE Pyearightyicag2ddnventhercons @pn¢h@dpﬁ@té

5 f 8 PY i\t ut th
e et ror dl M gararn BPor A9 20N Fhcugr 5
5ma$ﬁédurnu?881a5 thUhEy¢ﬁgtbbhd@ﬁtmaﬁ1@hslﬁ@ﬂbﬂﬁﬁlng

pr th RIPA buffer containing, a protease

6 Doy B EEBcBaRPUreal bRGTRERETERY. HeSpPobesasRyod
7 deﬁ@thbgalli«i\éom eshkrbysgtesswere | oaded onto 12%

SDS- PAGE gel s at equal concentrations. CGels were run
8overnight at 50V prior to sem -dry transfer ontg_ rad
ni u rane at 20V for 45 m nutes i 0 :
7 @é$E$%% %???EgﬁgFulose menbr ane was bl ocked usi ng
10 PBS (3% M1 k powder) for ~1 hour, and Mﬁghed X 3 MALh
PB 01% tween) for 5 mnutes, The nenbrane was then
‘gﬁégs wWiehe Wﬁsflﬁdleléof’ﬁﬁ | {Pi BABFSCaPRERABUEZEIONRBL
12 0f1$@bfpﬁ@b@ri6rpg§ i§s@§ﬂkftﬁoﬂﬁﬁﬁ)bﬁ9fe% BBHE 21 ARy

menbrane was washed
13 a protease 1nh1b1tor cocktall (Calbiochem, UK) as

14 previously described. Whole cell lysates were loaded
15 onto 12% SDS-PAGE gels at equal concentrations. Gels
16 were run overnight at 50V 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 powder) for ~1 hour, 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 1E11 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, UK) 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



PBS (0.01% tween) for 5 mnutes prior to the addition
of a 1 in 5000 dilution of secondary goat anti
wOorRw3a244RP conj ugat ed anti body (Bi oRad, UK) i nP@®BEBLBIH01312
M1k powder) for 1 hour. This was then washed three
times in PBS (0.01% t ween) fﬁg‘ 5 m nutes each. The
menbr ane was ' devel oped' by ECL (enhanced

chem - | um nescenc sing the Super Signal kit
1 PPEPEep BB Mt 47 s SoHSubame PR JEEE -5 1 | on
2 fophotiigRdbeSc BH1eN whd €XROS &t @l@k}%&%%reép o8 uftilom
for various tinme periods . The photographic filmwas
3wadRégmen HEVeEopel Bénuticon riSisgiawitk) waserl mindut e,
ri i t , ) hed.in_fixer solutiaqn
4 (Si(%rgrg,e YX‘U%{ \gg%ﬁ%% %?Lﬂf\ﬁ%%njg & per o)rég)bgﬁﬁlénr i%r%e& and
5 dr médutEl bwfGykobetny Cehkednened delikacted fromti ssue
6culture pl ates using a scraper and washed x 3 in PBS
(0.01% tween) (5 mnute centrifugation at 1500r pm
Approxi mately 5x1 O 5 cells were placed in
7 applepf tgtehyckgbel l ed tubes. Cells were incubated
wi th 50m anti-Cats or Isotype control (Sigma, UK) for
1 hour at roomtenperature. Follow ng incubation each
tuae ?CBS washed_x 3 in PBS (0,01%tween) (5 mnute
8 cehBHPUYSFFoRCALE566r BRP™. CLaRBReSUMENESt BéALES
9 | naybabed Bekhparlahd dasfehull onsial pEETGoCANLUIRLEH)
goat anti-nouse secondary anti body (Signms, )
10 (s&hprésukeptenhrifugani onosm LeAPepal ur 2pprokbdmbowilpg

11 | NEYDEE T oy gach, Lule was;washed xS IN BBS 1 ipelied

12 tubes. Cells were incubated with 50ul anti-CatS or

13 Isotype control (Sigma, UK) for 1 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 1500rpm).
22 Samples were resuspended in 0.5ml of PBS prior to

23 immediate analysis 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, USA)



(0.01% tween) (5 mnute centrifugation at 1500r pm
Sanpl es were resuspended in 0.5m of PBS prior to

w0 poved2sas®e anal ysi s using the Cyan fl ow cyt oneR&r/GB2007/001312
(Dako, UK) . RT - PCR RT-PCR was perfornmed using a PTC

225 Gradient Cycler (M Rese%_rch I ncorporated) . RNA
was col |l ected using the RNA AT 60 reagent (Tel - Test
Friends ﬁ%cor di n he manuf acturers

LingFFa 5&?8% &n 5)%? RERES |e d l%ltﬁﬁclt&ﬁnﬁl\lﬁngn GPFA

2 r egghsBebiargcuisphaseuly RhGhBEOs! Rekkiaegen, Paisl ey,
UK) . The prinmer sets used for RT-PCR were Cats

3 f oFRaRgCprPireseski tACFIBAG ARYiGTGUARAT EATSBEY, GUB)'
4 an@thgabz%éfﬂ%aeegags%%gar fér RECERG LR TQC<CAA, TAT ATC

55 p@EmAEAEGACEEmAQAEAEET G@G AadeAT GGT G- 3' and Cats
S Gene _expression

anﬁﬁvgeaeugFﬁﬁeg BI OWQ 5& &t 4FE ?é?‘opfa*rn"eATgKf 37
7 cophai Bkbg 25§ht5t;9'ih>sﬁmlme§ms t@&*@@bﬂT@kbﬁehAA}@%&tT-

reverse primer PCR condi tions
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10,, I .45 ¢ es. of 952C
9 rortlehElysLl! LS BYLeLhIS poR REfRefY ThE810hen 2
10 f i vB) exteashdngoR5d2 Bﬁ?ombk 10. FubUEeBswa2dbr Oher ;

I Lfi d oduct fromthe 32 and 45 cycl e reactions
11 \a/:/ang %ge %ﬁ?% BTiMSY4 adlt osBNGel 208108498 et BRI um

12 bf@ﬁﬁﬂ@ﬁi@ﬁsceoﬂgisﬁé@ 8%t 89Vinitial denaturation step
13  of 95C for 10 minutes, followed by either 32 or 45
14 cycles of 95¢C for 30 sec; 55°C for 30 sec; 72°C for
15 90 sec, with a final extension of 72°C for 10

16 minutes. 5 ul 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 S5Fu



for 40 mnutes prior to analysis on a UV box.
Xenograft Models 6-8 week old female SCID m ce were
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adenocarci noma cells into each flank. HCT116 cells in
a | og phase of growth were garvest ed, washed in PBS
and resuspended i n HBSS. TR y were m xed with equal

volunmes of matrigel to give a final concentration of 5
x (168o¢abl dai 1y orM7eadkee tasGoepkd¥par tled SEHES

treatnment .gr n atter qi.npl: Is ang 4
B e s L
C@Bleok alWEb £ tedy kkg yramiblukswict heup oS Burg] Bmgl Kgurgairsy
or 70nmg/ kg tw ce weekl .. Al'l drugs were adm ni stered
tWﬁ6§gF§e§‘°Ef@Idu§°irnjaé‘€tl' 6= -Ani mal s were sacrificed at
various time points and tunours were renoved for

aRalYsiohis tbamerahicgt,ochem stry Paraffin enbeddi ng of
formalin- fixed xenograft / organ tissue sanples,

section cutting and H&E (haematoxylin and eosin)
s tPairwifrig noferfliesisliacs odt iformaldre faeorre@Ett /

p [ Ly d i bed. | i_ni
et UL e | g s e oo
( (eelailraks 1ABC alfid Jeos iBNi efdayinisectdfons sseree steyparcals

finised by passing fromxylene to al.cohol to running
waleae Pﬁﬁé@&m@sp@rr@ﬁld’é@érya&qs\ﬂlﬁ%%as bl ocked by

| RGHRATSRD 11 13Y0dd20 A fd YiRishaaing ahel Gulidin -

Sections were then boiled in citrate buffer, pHb .O

f tlor2@midish peroxidase method (Vectorlabs ABC Kit).
Briefly, sections were deparaffinised by passing
from xylene to alcohol to running water. Endogenous
peroxidase activity was blocked by incubation in 3%
H,0, in methanol for 10 min. Sections were then
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 II hematoxylin solution.



I ncubation in 5% normal horse serum bl ocki ng sol ution
was carried out for 20 mn at roomtenp. Sections were
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Appropriate isotype controls were used at the sane
dilutions as primary anti bog' es. For peroxi dase
staining, sections were incubated with biotinylated
pan-speci fic secondary antibody (Vector Laboratories)
f oFLBONFARG W3 inGorRe efhed 6PY oOVRTP BT T hcRDBY FHA& t h

t t pd | & r b hes)
O TRt nGroa0 At aanams Bt e T e o
senii cnscordngt @b nelde whatu BagButedi eam mobenzt dome. and
counters tained wiwth GJll's J1 hematoxylin .
SOl Th [ARCSS IR i RRREPTHE LPSRy b caSpaoRtser prior
POAselON r 2t bROEY £&RbyrF gnadbdéng, Teshpplagyy was
carried out according to the manufacturer's

i entideedvnncwert Het ettt riva? BeELbO™Y- | ocal i sati on,
after prior admnistration to xenograft nodels, no
primary anti body incubation step was required.
AcadvER4 M) AAr di@ays b1 dele swaes es isd anad da@cceond thggto othae

manuf acturers instructions using a 1:10 i Lution of
CARHrROHoTET Ht Fhody A @ %o%d%fﬁf)@i%fimﬁ%ﬁleaf
hat ses anbhHotynd Vesh O1bd@Posdd 0d | 8Scolkddry Slides were
counter stained with haematoxylin prior to nmounting

arfel ainktybrsed 1ToRTCcalt NPeRns Copy T HCThalEOEREPEL 91
ZL@%‘ )E.g S@I Phe %‘é\%érg X(E’%E}??ég? \r/‘\s/éigéei 09 &8 SnIBREL QPR n

as ore.
prior to mounting and analysis.

Confocal Microscopy

HCT116 cells were stained for CatS expression using
a CatS monoclonal antibody as before. Cells were
grown on glass. coverslips, fixed using ice-cold
acetone and incubated with Cat$S antibody at a 1:100
dilution. Coverslips were rinsed with PBS and
incubated with antimouse AlexaFluor® 488 labelled
secondary antibody. Coverslips were washed again
using PBS, mounted using PermaFluor mounting media

and visualised by confocal microscopy.
Capillary-Like Tube Formation Assay

The effect of the CatS mAb on endothelial cell tube
formation was assessed as follows. Two hundred
micrbliter of Matrigel (10 mg/ml) was applied to
pre-cooled 48-well plates, incubated for 10 min at

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



grown on gl ass coverslips, fixed using ice-cold
acetone and incubated with Cats anti body at a 1:100
wa@lrdoat2g987 Coverslips were rinsed with PBS andPCT/GB2007/001312
i ncubated with anti nouse Al exaFl uor(r) 488 | abell ed
secondary antibody. Coverslips were washed agai n using
PBS mount ed usi ng PernaFIuor nmounti ng nedi a and
i sed by confo M Crosco .Capi |l | ary-Li Tube

Fof WALF OHCRS Gy RESER ok: caro PheL tal Somagtincett
enﬁ@ab@ﬂnl Bl cetbmbubelf Or pBALEINYAS A56€sREHrathe
follows. Two hundred mcroliter of Matrigel (10 ng/m)
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foqllg c[a% 1740C .and, thedq décpvgagcﬁg{%q“ar?y ze for 1
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at 37 S were suspended 1 n end grow h
5 cetbnnedlﬂn1@h&L@rweneeih¢ubateﬂtaiﬁhngeﬁﬂeléhbnlythe
¢ ap dred microliter x 105
7
8
9
0

nti body, Five hqﬂ
ceppebtal Bediiuacodtatihigor e ABDEBRF LoFS. vebrres of
WEPES'nﬁﬂ@éieﬂ4mhtbn&@@é§i§n0§£YB@®@téﬁﬁ ggdtéﬂ1 cells
contai ning the appropriate volumes of PBS. After 24 h

i Négbat voewad B7DCYaadVERemCRclinee| BEXRP enytzoedope.
using a N kon Eclipse TE300 microscope. Cell viability
and proliferation assays Cytotoxic and proliferative
ef¢ell svbdbihit¥assnd npnoliHaesthohi dedyyeon U251ng
astrocytoma cells can be tested as previously
described. Briefly, cells are added to a fina

12 coa@g&;@csnt,cszaiéoan@fp:}oxlﬂ@flaefdfé%@@&cf@ PercMel bapf a
96-well mcrotiter plate (Corning Costar)

13 A@&@@Rﬂl%@@lc@@%@h@@ﬁt@@n@z@img astrocytomé cells can
14 Dbe tested as previously described. Briefly, cells

15 are added to a final concentration of 1 x 104

16 cells/200 ul per well of a 96-well microtiter plate
17 (Corning Costar). Appropriate concentrations of

18 monoclonal 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, 104l 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 ul/well of DMSO. Absorbance is

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



nonocl onal anti body (100 nM or vehicle-only contro
medi a are added. Pl ates are incubated at 37C and 5%
w@aR7fizres24, 48, 72 and 96 hrs respectively. APCEGB2007/001312
i ncubation, 10M of 10 ng/M MIT is added and
incubated for a further 2 hgat 370C and 5% CO2 . The
mediumis carefully renoved and formazan crystals
di ssol ved i,n 100.m /wel|l of DMSO. Absorbance is _,
medStr 68 44 85T PERN aBovESaK PR fBshPEs eRbreigad
asikhe peagcentagecebieg! brviahi hbtoandeprekikar ati on
relative to each vehicle-only control. Al tests are
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neb ﬁnWPgogéﬁﬁyewoﬁﬂ efhe Rol'ayer axEtind8d eThe
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reyoived pfnantibndeasradiied. tol give the rfquﬁeddat ;
fi [ j il conplete closure of the wound,
théﬁg?#xggngghggéEﬁgﬁbuffered par af or mal dehyde. The
extent of "wound" closure is blindly assessed ;

m croscopi cally by an i ndependent investigator_an
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13 buffered paraformaldehyde. The extent of “wound”

14 closure is blindly assessed microscopically by an

15 independent investigator and quantified using a

16 calibrated eyepiece graticule (lmm/100um graduation)
17 at 20x magnification (Olympus 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



closure in the antibody treated slides is conpared to
time matched shamtreated controls and the %

w0 nivh2g98DNn of wound cl osure conpared to tinme PEL/GB2@7/001312
controls calculated. Rat Aorta Mbdel Male Wstar rats
are eut hanised and the thorag c aorta is aseptically
renoved and sectioned into 1 cmthick rings. The rings

are.washed ten_tinmes i.g sterile_nediumto renove any
L paditRRa afd Teibaddda P Lo NRET GF oR 58 SeTP Lockuide
2 Thendekksrate iaupplsementhed swickh 20k obsiRdi Wa@NGoment

increasLng concentrations of antibodies. The plate is
3 i négbRLénCLyr agsgayedand cpescopacabayi by ehe Matri gel

andr i fi in_ 4% PBS_huf f ered paraf.or.nal dehyde
4angh§%%§ggéﬁﬁ Eéggs#ﬁgégéFe%Pgongggégﬁe eveldnént i s
5 bl tadkprassassedpiierogeapieah by (byman O!OEQG??B@ﬁaﬁ:ion )

investigator and quantified using a calibrafed :
6 ey@pi 668 Braniéuratipam(edomougr Bdualion) The 28kent of

magpLLLeat | a L h tent, of vessel
7Iegg%ﬁggn%éﬁﬁﬁﬁfvégggﬁuﬁéxgg%e%ngeﬁg e?ngfnyg§§§lgfin
8 eachssebbdinf eacbwfieldeasutrédwand neapared kadgti ne

t ched sgag%controls and _the % inhibition cal cul at ed.
a
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10 i nphRbedibA €87cRhaekgm ce and injected on alternate
days with 10 ng bFG- or 10 ng bFG-+ anti bodi es. After

11 14 days of treatnment, sponges are harvested, sectioned
12 @N8ponge Assay

13

14 Polyether sponges are subcutaneously implanted in

15 ©57 black mice and injected on alternate days with
16 10 ng bFGF or 10 ng bFGF+ antibodies. After 14 days
17 of treatment, sponges are harvested, sectioned 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 neovascularisation (Smith et al., 1994). Litters of
28 postnatal mice and their nursing dams are placed in
29 75% oxygen at postnatal day 7 (P7) and returned to
30 room air at P1l2. During the 5-day period of

31 hyperoxia the central retinal capillary beds undergo

32 wvascular regression and halted development. Upon
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stained with H&E (A) . Oxygen- induced retinopathy
(O R neonatal nouse nodel The ani mal nodel of oxygen-

that described by Smth et al and now wi dely used for
studi es testing anti-angioggnic therapies for retina
neovascul ari sation (Smth et al ., 1994). Litters of

postnatal mce and,thejr nursing da | aced in
S DRbBeRO atopBotiat SPedash Sr e 7 Shrasr BeEPHSS to
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the central retinal capillary beds undergo vascul ar

r egre8gLBRC agitonaht Eacdevel opnehe. VEBBnEenLiy- t 8nr oom
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soctal ed TRETease ogeni c gro tors“of
thﬁeNEﬁElfﬁawlyeséﬁlﬁg@éesSDpen@ebyasmsIar response
ensues With extraretipal new vessel s devel opi hg by
PIBSOYRSTALREF AR F2aRi bR TexXHEXI ndF Bt7pP3nd aﬁ@gresses
regeessesqafter P21. Unfixed neural retina are
di ssected and subjected to ultrasonic disruption in
Rl PA buffer. For quantification of HP-protein binding,

Ies fr P13 and P17 repared.for
a PR LB aTReF L ERDVAR. PP RcR0ooPhneoaBr baAE SEERy o0
(EhlﬁﬁasnﬁiBOd@bﬂ@ytlﬁmleﬁlﬂlpAOBuﬂte@t sanpl e or

standard in duplicate are serially_diluted in PBS/5@6
Tw%%ﬁn§ﬁf+ﬁa%19% %EI?Pp%¥9§?§?e9éngé§%y 5?5%%a

samples from P13 and P17 mice are prepared for a HP
competitive enzyme-linked immunosorbent assay
(ELISA) methodology. Briefly, 100 pul of sample or
standard in duplicate are serially diluted in PBS/5%
Tween 20 in a 96-well polystyrene assay plate
(Corning Inc., Corning, NY) énd incubated with 25 ul
of rabbit polyclonal antibody against HP (1:3300 in
PBS/5% Tween) for 1 hour at 37°C. The contents of
each well is then transferred to NUNC C96 Maxisorp
plates that are precoated with solid phase antigen
(1:5000 in carbonate buffer, pH 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 5minutes with PBS/5% Tween, and
100 pnl of 1 mg/ml of the alkaline-phosphatase
substrate, 4-nitrophenyl phosphate disodium salf
hexahydrate (Sigma-Aldrich) dissolved in 10%



(Corning Inc., Corning, NY) and incubated with 25 mi
of rabbit polyclonal antibody against HP (1:3300 in
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well is then transferred to NUNC C96 Maxisorp plates
that are precoated with solisg phase antigen (1:5000 in
carbonate buffer, pH 9.6) overnight at 40C and bl ocked

ith 1% tin f h .. Th iti bet
sortachragedhfiecBlabre the: dons  SFoctnas For S hour
atwd70C Thaf telovwhiebel BgmuBL! srakBeaWaghgdqgdeXt

Bmnutes with PBS /5% Tween, and 100 mi of "1: 2000
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of the subsequent reaction is neasured at 405 nm every
5 Mpgtes Poandakduesrva, aaSaf L s eenbreopedt asreader

(T ugen lon kinetics.anal yzed
RSP CE L IL o A, SR o0 KL DELCE) ARl g
desel hilrpldaby entpgensasefioin thoaeweaseriBurk, epRyaR
kinetic_standard curve, and is expressed_as a
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reductively bound to bovine serumal bumn. Statistica

analyeert(s eohdsct@adusi Agvakee _0.05 is considered

significant.
Results

This study investigated the expression of CatS on
colorectal cancer cell lines and the ability of
chemotherapy to induce CatS expression. It further
examined the effects of an Anti Cat§S specific
monoclonal antibody on tumour development and

viability both In Vitro and In Vivo.

Examples 1 to 3

CatS expression was examined at the mRNA, protein
and cell surface levels.

Example 1: RT semi quantitative PCR was used to
examine mRNA levels of CatS in four colorectal cell
lines (HCT116 +/+, RKO +/+, H630 p53 mutant and HT29
P53 mutant) with/without 7.5uM CPT11l treatment. RNA

levels were analysed following 32 and 45 cycle of



Student's t-test and a P value _0.05 is considered

significant. Results This study investigated the
weszprassson of Cats on colorectal cancer cell PCTIEB2@MH01312

the ability of chenotherapy to induce Cats expression.

I't further exam ned the effgegts of an Anti Cats

speci fi c nonocl onal anti body on tunour developnent and

' it th L.n Vitro,and In vo les 1 to. 3
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12 lysates were prepared on samples with / without 48
13 hour CPT1l treatment (7.5uM) for both the HCT116+/+
14 and RKO+/+ cell lines. All three cell lines showed
15 positive expression of CatS (Figure 2) with no

16 obvious 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 +/+, RKO +/+,
22 and H630 p53 mutant cellswere analysed for cell
23 surface expression with / without CPT1l 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 showed 39% positive basal cell
28 surface expression which was increased to 59%
29 following chemotherapy induction (Figure 3 C-D). The
30 H630 p53 mutant cell line showed 37% positive basal
31 cell surface expression which was increased to 41%

32 following chemotherapy induction (Figure 4 A-B).
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hour CPTII treatnent (7.5mM ) for both the HCT116+/ +
and RKO+/+ cell lines. Al three cell |ines showed

obvi ous difference in whole protein expression |evels
evi dent between the treated-gnd untreated HCT116+/ + or
RKO+/ + sanpl es. Exanple 3 :Cell surface expression of
Cats was exam ned using flow Cytonmetry. HCTII b +/+
RKO +/+, and H63 0 p53 nmutant cell swere anal ysed for
cekkampléage expression with / w thout CPTII
treatnment. The RKO +/+ cell line showed 38% positive
baShf BEPFERGPf afeCakbressnof ani Ehewaslinensdsed o6
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foll ow ng chenot herapy i nduction (Figure 4 A-B)
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| ocalised to the cell surface on
Observed in HCT11l6 cells stained for Cat$sS in

comparison to the isotype control

Example 5

In contrast, normal sections of colon do not show
the expression of Cathepsin S on the cell surface as
demonstrated for colorectal carcinomas. Figure 6
shows the results of immunohistochemical detection
of CatS expression in colorectal carcinoma biopsies.
Tissue sections were stained for CatS expression
using a monoclonal antibody raised against the
mature human CatS protease. Staining of normal
sections of human colon demonstrated little or no
staining for CatS, whereas colorectal carcinoma

biopsy sections had dense staining for Cats.

Example 6
It has been reported that Cathepsin S co-localises
with integrin ovp3 as a receptor on the vascular

smooth muscle cell surface in atherosclerosis and



whi ch was al so confirmed by flow cytonetry anal ysi s,

where a 38%increase in fluorescent intensity was
wob®enysss’ i n HCT116 cells stained for Cats i n PCT/GB2007/001312

conparison to the isotype control Exanple 5 In

contrast, normal sections ofy;col on do not show the

expression of Cathepsin S on the cell surface as

de col.orectal carcinomas. Figure 6 _shows
1 e EehBb e R she rOTebdenEd dKReHE Bkt dn o7 Bate
2 expaessilogyi, n200kor ecgalk seargiunoma bi opsi es. Tissue
sections were stained for Cats expression using a
3 nonocl onal anti body raised against the mature human
4 Carheppobease. imlahRbRg 9hyRALTBL.SACLLANRLDM fuman
col on denonstrated little or no staining tor ts,
5 whépeasdigakorectél CesheprdmasSbbopsiesaatrifans bad tdense

st al_ni for ts le 6 It has been reported that
6 CabRob8 Ao8oBEFOE A CBEohPL HoFnPagP Py oRFBavAG g euch
7 re¢capeoring .t hasvasewhar i8nMPoErBUSC! gneehl sadikacge n
at heroscl ergsi s andrestenosis after angioplasty (Cheng
8 et TaFUL M 9T PARALYBEF, 000BES188E688- 404pgrTheR Aesent
9 L ueBLELs: bAves! Leai ed Whet hep) bhect 9¢alLagbl o
Cat hepsin S on the surface of tunour cells _ _
10 deﬁnhé@whﬂedBﬁecECheaaefaBSRcialeﬂomgthSthpthegrggs
. shown, in Figure 7 , ich shows the results o
11, oS5 EREID; iy eh SR ot Rt et AORRA BDr eseToRSIAS
12 HGI4d4 6ddndns €ph0E@Ft ghowdAG§CELEE! tBe localisation of

13 Cathepsin S on the cell surface of tumour cells is

i

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 effect of

19 combination therapy using the chemotherapeutic agent
20 5Fu and the Cathepsin S inhibitory antibody 1E11
21 (also referred to herein as CatS Mab).

22

23 As shown in co-pending PCT application

24 WO2006/109045, 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 CatS. Further the antibody has also been shown to
31 potently inhibit tumour cell invasion in invasion

32 assays using the PC3 prostate carcinoma cell line,



followi ng 35 cycles of PCR, although Cathepsin Sis
strongly expressed, no b3 integrin RNA expression was
waletwonst9sat ed, showi ng that the | ocalisation oPCT/GB2007/001312
Cathepsin S on the cell surface of tunmour cells is
unrelated to its expression-on vascular smooth nuscle
ceIIs under conditions of atheroscler05|s . Exanple 7

th d th t of
o TG, R Ree Theray cRle TheRy ther Segadie agent
5F@046@ebhalcahaéeﬁbﬁascbmnl@hh@rytﬁ%tm@@@m3hE%&e%§ESO

referred to herein as Cats Mab) shown in
3 cocpeRgirngePRETlappl podt itbe MEEOGGbI@9®¢5Canﬁercaﬁﬂénts

s e R T

5 anthhdbpdgranapet eeeni denbhbotytadt iv by Makiigel assay,

fluori i c_assay, using the fluorigenic substrate
© { héMa EESE VEPnRAP FPQthEaEr8FQWFyFP01§€ﬂP9|tya@ﬂliary

f7CatgbuEerEagﬁathsnamngOQatE§§ al so been shown to
potently inhibit tunour cell invasion in invasion

8 assays using the PC3 prostate carci nona cell line,the

U2 .aste t gell lin t he col or ect al
9 caBtlus B ORE Pet b e RBRBs 1R PEas P EsaHEEr CorFiod
10 | i oatand KbaolEhkf? hoeask e@neeloeekkalli BGncer. Models
Furt herpore, antiangi ogenesis effects of this anti body

11 haYeT BebheRERENEL FAt 58S ARSMRARPFBBFUEE SapIeRESwAF ER
12 thepant i bady 8@§1§B@£@150<19859k5 eaRLY kar ¥okubY! §10one

formation (see |
13 or in comblnatlon w1th 10mg/kg 1EL1l CatS monoclonal
14 antibody. Paraffin embedded tissue sections were
15 examined for antibody localisation following
16 treatment. Tumour samples obtained from animals
17 treated with CatS Mab in combination with 5-Fu
18 stained positive for IgG (Figures 8a and 8b) showing
19 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 9 shows
26 photographs of gut and liver sections after nine-day
27 drug regime (CatS 1E1l + 5Fu (IC50)) in xenograft
28 model organs. The in vivo studies suggest that
29 repeated treatment with 10mg/kg of 1E1l Mab in
30 combination with chemotherapy has no adverse toxic
31 effect (Figure 9).
32



Studies into in vivo expression of Cats were carried

out in Xenograft nodels of colorectal cancer. Mdels
woweog/1289¢mt ed Wi th the chenot herapeuti c agent SPEFGB2007/001312

CPT-11 and oxaliplatin (15nmg/ kg-7 Ong/ kg doses) al one

or in conbination with 10nmgy/kg I Ell Cats nonocl ona

anti body. Paraffin enbedded tissue sections were

exal f@r antibody |ocalisation follow ng
1tr§a%w§§?.gTunDur sanpl es obtai ned from ani nal s

2t r gamedrwskle tCahs Malrd B teomRidnalsion WHdh 151U rStAideed
positive for I1gG (Figures 8a and 8b) show ng that the
3 catlethgl CatSphexpiessionul(Fyadilfect &dmogsehdgG isotype

4 POgRLI YELY SXPLERSLRGSUTRYELCEL 1 EXATRLE B lonat,
nmej or nouse organs were exam ned for “architectural

5 changésmbulel swicrigoniseabirenthedNE remgnd cef tpathreldogiical

¢ Change were seen FL% 9.sh§ws photographs of gu% and
| Vef Us&Ct PBASIHF-REIORi AL- &Y SdPrgtrs§ine est SopEFved

7 SFWiEhCEYulel N2xenoghabt amBdRk 10k02RS1The N BV Ons
studi es suggest that repeated treatment w th 10ng/ kg

8 of OPERINREL TrAMCcBABENSERSE SR Wh tBhERB-Rdr-apy has no

g adverse -toxic effect (Figure 9 ) .Exanple 9 Tunour
sections were stained using the IEIl mAb to detect

10 CaEsamrpeed8ion (Fig 10) . A nouse 1gG isotype was

trol. Fi 11 d 13 show that, in
11 o SeBef P oRE "onrhi HRHEPRoRF A LESTF oMPe PP S1Rgue

12 anwsgr egghahb@nukingabs B8XPEEE3kaDKWAS,9Ps8gkYEd

13 polyclonal antibody (Figure 14). An increase in

14 caspase 3 activity was observed in treated tissue
15 indicating that the CatS Mab is having an influence
16 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 human 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 (lIE11l and 1E4) or isotype control. Extensive tube-

32 like structures are evident in the vehicle-only
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with Figure 12 showng a simlar result in sections
obyai ned frommce treated with CPT-11. Exanple 10 The

exam ned using an anti-cl eaved caspase-3 pol ycl onal
antibody (Figure 14) . An ingrease in caspase 3
activity was observed in treated tissue indicating

that the Cats Mab i s havi ng an influenc opt osi s
ST E AN CAQCYRR | B RRL R ARSI 120Ut | ke

f QsAmeiON kbR endot el i 8hrket 1 Sn Usk ng1hbec

Mat ri gel norphogenesi s assay descrl bed by Grant et al
(Ge¢mp11®f8®138e¢b<811$&<@53)n 9383-43 .), capillary- tubule

formation as S.\er e erf r u
B LR NP WP S PorAe ﬁﬁw "B 5 o2
Nbémtg@dﬁé@b{m@ e, ern@l@é@ete@hwglwéréotmlnube like

structures, _wth invasjve sprouts_extending, fr
i AR eS¢ AT sSRYR okt BEHEER t 55Ri thh%]%rb]yluStrateS

endot hehi abi Cebh Sof Féa%&flala? ééil’%fﬂ@ﬁﬂ&%ﬁ@éﬂ%é

when the HMEC cells were ured in the préesence of

t won Gate ks gk est (1E1  aabaE4awel ) sot yped cohewer .

Ext en ye tubel i ke structures are evident in the

vt eFel onl ycontrol and isotype control antibody (200

nl\/p panel s; however this tube formation is al nost
npl et el y, abol i shed in the presence of either of the

I@CPUE bt jodtes RV eI dek FhbelteLy (Lo nkg ©
These.f esuh 16, Web &cdt®Nyith no cross-reactivity with

other cathepsins, in particular those with the
greatest homology to CatS. Antibodies 1El1l and 1E4
have both been characterised for theilr ability to
inhibit the catalytic activity of CatS; 1lEl1ll can
specifically inhibit the activity of CatS whereas
1E4 has no discernable effect. Therefore, the
results from the capillary-tube assay show that the
sequestering of active CatS secreted from the
endothelial cells by either an inhibitory or non-
inhibitory CatS mAb is sufficient to prevent the
migration and arrangement of the endothelial cells

into tube-like structures.

Example 12 CatS antibodies can inhibit tube like

formation in rat aortic arch ex vivo model

To evaluate further the role of CatS in
angliogenesis, an ex vivo rat aortic arch assay was
performed. Sections of the aorta (1 mm) were

cultured within a thin layer of Matrigel in the



quantified as shown in Figure 15b, which illustrates
the inhibition of capillary cell branching observed in
wo b@7pesesence of |1 Ell (upper panel) or 1E4 (| OR&T/GB2007/001312
panel) . Both anti bodi es have been previously shown to
bi nd specifically to Cats wiyish no cross-reactivity
Wi th other cathepsins, in particular those with the

r t _honmnl to Cats. Antibodies IELI and 1E4
1‘%d@%g%%Fﬁebggnggéa?ﬁgggFgggg Fﬁglgﬂ ¥r 28fi pPPyopgiate
2 i nbbhtkollbe cakakytietaehi ¥t yupk-Caks; vbEkb16aRron

specifically inhibit the activity of Cats whereas 1E4

3 hakPRo2arseerArsl Borifered Fndrghersifind pésartd fapm
4 the,capibLl;at ¥z e . shoy t questerin
of %ctivghcat% gggr£§§§8¥%§ﬁ1?%epg%d%Pﬁgésa#%cggﬁgeg§’
5 einhen waserhi behgtl endnoakhhithi tesyeCallengBh i s
6 sufficienﬁ %o greven the mgration and arrangenent of
t heBRAbEHeFPar REFPLSinto t ube-1i ke structures.
7 Exanpl e 12 Cats anti bodies can. inhibit tube |ike
formation in rat aortic arch ex vivo nodel To evaluate
8 fuFtdieret he iblesbfatasstha ahghbfénentsinhhbérignvof
9
0

ra rei a . ctiops t he

2438 1 gLl 153 A PEEACLITES. LRSCELEO, 7

Meamtgebdyn Phepogseapice of the ihhibségnynast hbedyhand

11 apgro riatenfgntrols. The formation of tube-like,
vesSel §9FF9nt thehbi t B Tet 85 bt t BB EHECquERL T+ 9ere

12 3;1@5.fn?@yétp&nn@ﬁsﬁﬁénﬁaﬁhﬁofﬁgécfiﬁg &8ghbe: SuPben
of vessels,

13 up to 600nM of 1E1l resulted in greater than 80%

14 reduction in total vessel number, mean vessel length

15 and maximum vessel length (figure 16b).

17 Figure 17 illustrates the significant inhibition of
18 tube formation in a repeat experiment in the

19 presence of the CatS 1Ell 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 Hg/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.

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 skilled in the art without departing from the
32 scope and spirit of the invention. Although the



mean vessel |ength and maxi num vessel | ength conpared
to controls . Figure 16 illustrates the significant
w0 nivh2g98DNn of tube formation in the presence PET/GB2007/001312
Cats IEI'l antibody. Photographs of the ring segnents
are shown in Figure 16a withdhe results sumarised in
Fi gure 16b. Incubation of the rat aortic ring segnents
resulted in greater than 80%
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be unduly limted to such specific enbodi nents.
| ndeed, various nodifications of the described nodes

wW@hoocars9§1 ng out the invention which are obvi oRST/G82007/001312

those skilled in the art are intended to be covered by
the present invention. References Chapman et al (1997
Annu Rev Physiol. 59, 63-88. Katunuma et al (2003)
Chen1 384, 883-90. Lah TT, Kos J . (1998). Biol
g 379:125-30. Folkman J , Ingber D . (1992) Senin
Cancer Biol. 3 89-96. Fernandez et al (2001). Int J
Cancer. 95, 51-5. Koblinski et al . (2000) . din
Chim Acta. 291, 113-35. . Rao JS. (2003). Nat Rev
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nmet hod of i nhibiting chenotherapy 1 nduced upregulatlon
of Cat hepsin Sabhephénsdrtabebotorumusatdl tellsai d
met hod conprising the adm nistration of a Cathepsin S
inhibitor to said cells.

2. A method of treating neoplastic disease

comprising the simultaneous, sequential
or separate administration of a Cathepsin

S inhibitor and a chemotherapeutic agent.

3. The method according to claim 2, wherein
the chemotherapeutic agent is a platinum
based antineoplastic agent, an
antimetabolite, a nucleoside analog, a
thymidylate synthase inhibitor or a

topoisomerase inhibitor.

4, The method according to claim 3, wherein

the chemotherapeutic agent is CpT-11.

5. The method according to claim 3, wherein

the chemotherapeutic agent is 5-FU.

6. The method according to any one of the
preceding claims wherein the Cathepsin S
inhibitor is a small molecule inhibitor,
a peptide inhibitor, an antibody

molecule, or a nucleic acid encoding a

77



2 . A nethod of treating neoplastic disease conpri sing
the sinul taneous, sequential or separate

w@evrn2gesT ati on of a Cathepsin S inhibitor andP@r/GB2007/001312
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chenot herapeutic agent. 3 . The nethod according to
claim2 , wherein the chenotherapeutic agent is a

pl ati num based anti neopl asti c agent, an

anti metabolite, .nucl eosi de ,anal qg, .a .thym dyl ate
synt hase inhiB?PgEGSrCﬁt%€BSF§O§EFE?éQ1EﬁFbiPéf. 4
The nethod aceardibBeyt fotkailed catWagkeinn o E%ﬁli itor.
chenot herapeutic agent is CPT-1l. 5 7 The netho
according to claim3 , wherein the chenot herapeutic

agent is~5-FU T hod -accordi ng_t.o an ne of
t he prechingT??aPﬁEﬂ§Hg§éF§r9ﬁ8gc§Ph88&%% ’iWﬁ@E@PGr
is a small nokeeutethepibit gr indipepbirde si BRI Bhiehod
anti body nnlecuhe, or a nucleic acid encodi ng apeptide
Cat hepsin S i RALBFEOR -or anti body nol ecul e Cathepsin S
inhibitor. 7 . The method according to claim®6 |,
wherein the Cathepsin S inhibitor is an anti body
mol ecul e8-8 . THRemathhddaaceoddnggtbocthamni’7 wherein
wherein the aptib .yol.ecul e and the_chenot herapeutic
agent are progﬁﬁegggﬁggﬁyiﬁﬂgﬁsg ﬁjﬁﬁgtgﬁe
chemotherapeutic agent are provided as an

immunoconijugate.

9. The method according to claim 8, wherein
the antibody molecule is cleavable from
the chemotherapeutic agent by protease

activity.

10. The method according to claim 7, wherein
the antibody molecule and the
chemotherapeutic agent are separate

molecules.

11. The method according to any one of claims
7 to 10, wherein the antibody molecule
binds Cathepsin S and inhibits its

proteolytic activity.

12. The method according to any one of claims
7 to 11, wherein the antibody molecule
comprises an antigen binding domain
comprising (i) at least one of the CDRs

with an amino acid sequence selected from
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9 . The nethod according to claim8, wherein the
anti body nolecule is cleavable fromthe

W@ h@mn2498T apeut i ¢ agent by protease activity. ROI/GBR@®7/001312

met hod according to claim7 , wherein the anti body
nol ecul e and the chenot herapeuti c agent are separate
nol ecul es. 11. The nethod according to any one of
clains 7 to 1 wherei n the anti body npl ecul e binds

Cat hepsin S agaelﬁﬁpﬁptgopFésEFBQéB yOore 48t Ngirt . $29

The nethod aceer §bngot 0sapy 18NRcef 3¢l 3s (atQaht
wherein the anti body nol ecul e conpri ses an antigen

bi ndi ng donei khesrpii $hnghich at credsssenéoat exhepTBRs
with an am no 48c d sequence_selected .fro rou
consi sting of Seg I% % % S8y Fglﬁosug% t%g&oﬁﬁ N
o: 3, or a haveabéehhﬁadef ihnawhiehss ohel espw, for
exanple 4 , ani no acid substitutions have

been nade in ﬁ?dﬁeﬁst 6ﬁé eprleand sre( Pi) the CPRSt

one of the CDRsiw kR QﬁlﬁglQelacb@gﬁ%ﬂ%@ne%nggggEﬁb'BQ
of Seq ID No: 4, Seq | :

vari ant there8eg IR Which,55ea LBsHp: f5raeﬁaSBQeI@ No3
, 2, or 1 an%noo§cid substktgﬁlons have been ngdgrin

at a varian eredf, "1n which
less, for example 4, 3, 2, or 1 amino
acid substitutions have been made in at
least one CDR; wherein the antibody
molecule retains the ability to inhibit

the proteolytic activity of Cathepsin S.

13. The method according to any one of claims
7 to 12, wherein the antibody molecule
comprigses an antigen binding domain
comprising at least two of the CDRs with
an amino acid sequence selected from the
group consisting of Seqg ID No: 1, Seg ID
No: 2 and Seqg ID No: 3, and/or at least
two of the CDRs with an amino acid
sequence consisting of Seqg ID No: 4, Seq

ID No: 5 and Seqg ID No: 6.

14. The method according to any one of claimg
7 to 13, wherein the antibody molecule
comprises a CDR having the amino acid
sequence SEQ ID NO: 5 and/or the CDR
having the amino ac%d sequence SEQ ID NO:
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| east one CDR, wherein the antibody nol ecul e retains
the ability to inhibit the proteolytic activity of

w@aioneps8n S . 13 . The nmet hod accordi ng to angCDG82®7/001312

claims 7 to 12, wherein the antibody nol ecul e
conprises an antigen binding domain conprising at

| east two of the CDRs with an am no acid sequence

sel ected from.the group consisting of Seq ID No: 1

Seq | D No: Znénd Seq ID No: 3, and/or at |east two of
the CDRs with an am no acid sequence consisting of Seq
IDNo: 4, Seq ID No: 5 and Seq ID No: 6 . 14. The

met hod a¢eéor dTRg Tethad @ﬂ@oz-sﬂl@gatﬁsam ong3ofwhépéing

261 d sequence’ SEO Tl MO Bt oS, TRESER RabPRy Ehe
am no acid sequmprEsSEQahDaNElBodylﬁﬁ dbre inetadied an
according to an}\{é of claing 7 to 14, wherein the

anti body nol et ST AR VHLR il Fo o
an anti body Mg, doired ih d&@ﬂlelgéé he alrgaéo@%é/%ﬂ%%n

conprises at |east one of the CDRs with an am no acid
sequence sel é€PRE ¥i b 2heanivopacdAsssuiagcef sSkgqeted

No: 1, Seq | he agtbody
VL domain Con%%lses atg$§§§tc0n31stlng og é 28 N

1, Seq ID No: 2, Seqg ID No: 3 and the
antibody Vi domain comprises at least one
of the CDRs with an amino acid sequence
consisting of Seqg ID No: 4, Seqg ID No: 5
and Seqg ID No: 6.

16. The method according to any one of claims
7 to 15, wherein the'antibody Vg domain
comprises CDRs with amino acid sequences
Seq ID No: 1, Seqg ID No: 2 and Seqg ID No:
3 as CDRs 1, 2 and 3 respectively.

17. The method according to any one of claims
7 to 16, wherein the antibody Vy domain
comprises the amino acid sequence Seqg ID

No: 7.

18. The method according to any one of claims
7 to 147, wherein the antibody Vi, domain
comprises CDRs with amino acid sequences
Seq ID No: 4, Seqg ID No: 5 and Seqg ID No:
6 as CDRs 1, 2 and 3 respectively.
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of the CDRs with an am no acid sequence consi sting of
Seq IDNo : 4, Seq IDNo : 5 and Seq ID No : 6 . 16.

wab@7meoBbd according to any one of clains 7 tBCWEB2007/001312

wherein the anti body VH domain conprises CDRs wi th
am no acid sequences Seq IDNo : 1, Seq IDNo : 2 and
Seq ID No: 3 as CDRs 1, 2 and 3 respectively. 17. The

nmet hod accor di to any one of clainms 7 to 16, wherein
t he antiggdy WE%d@ﬁﬁgﬁdcéﬁﬁPFgéggtﬁé &Fn&T4ciod claims

sequence Seq hDtMoi1g7 whiSeilhentebhod REeCORA fiohd On

any one of clainms 7 to 147, wherein the antibody VL
domai n conpri sesPCDReswichie aminge aciid seguemces SSep ICD
No: 4 , Seq | Nog: 5 and Seq ID No: 6 as CDRs 1 , 2

and 3 respectleélyflg . The nmethod according to any
one of clains 7 to 18, wherein the anti body VL donain
conprises the am no acid sequence Seq ID No : 8. 20.
The use of a Cathepsin S inhibitor and a

chenmot hepgpeutrhe ggenbsi g Eﬁﬁhgb%@ﬁgétﬁﬁﬁi ft3r and a

medi canent for conbination therapy by sinultaneous,
sequenti al or chepatatrapenincstgentonnotheheréatepsion

S inhibitor an h t hera u%ic agent in.the

treat nent of 89n o%ggﬁF??eggs ggeggmglnatlon therapy
by simultaneous, sequential or separate
administration of the Cathepsin S
inhibitor and chemotherapeutic agent in

the treatment of a neoplastic disease.

21. A pharmaceutical composition comprising a
Cathepsin S inhibitor and a

chemotherapeutic agent.

22. A pharmaceutical kit comprising a
Cathepsin S inhibitor and a
chemotherapeutic agent for combination
therapy by simultaneous, sequential or
separate administration of the Cathepsin

S inhibitor and chemotherapeutic agent.

23. The use of Cathepsin S as a biomarker for

tumour cells.

24. A method of inhibiting expression of
Cathepsin S on the surface of tumour
cells, said method comprising the

administration of a Cathepsin s
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21. A pharmaceutical conposition conprising a
Cat hepsin S inhibitor and a chenot herapeutic agent.

i nhi bitor and a chenot herapeuti c agent for conbination
t herapy by sinmultaneous, sequential or separate

adm nistration of the Cathepsin S inhibitor and
chenot her apeuti c, agent. 23. The use of Cathepsin S as
a bi omar ker fOPRERADYF - cells. 24. A method of

I nhi biting expression of Cathepsin S on the surface of
tunmour cells, said nmethod conprising the

admi ni st?at i oh BvethodaphepshhbSi hobchemotRerapy met hod

i ni SUZ5E i oh ¢CROCaChepshid S bn R
Cat hopsi n S ok TRECL e ERge bt ifoar "RErH et o oo

met hod conprishagstheagdnbni sthett08eDisa Sat hepstRo&
inhibitor to said cells. 26 . _A nmethod of inducing
anti body depefreBAtLleery - Hedi adBHrE5E62b%Pe PEadti on

against a tu ai b Si e
agninistratig%&%?égﬁi%n$ii€%£§%€€€igggpé%ﬁiggé%g'

nol ecul e to said cell, wherein the antibody or

fragrent, ghergofodoss OP' AMILELS L0e: 085 °GLYhSent
cell-mediated cytotoxic reaction against
a tumour cell, said method comprising the
administration of an anti-Cathepsin S
antibody molecule to said cell, wherein
the antibody or fragment thereof does not
inhibit the proteolytic activity of

Cathepsin S.

27. A method of killing tumour cells, said
method comprising the administration of
an anti-Cathepsin S antibody molecule to
said cells, wherein the antibody or
fragment thereof does not inhibit the
proteolytic activity of Cathepsin S.

28. A method of treating neoplastic disease
in a subject, said method comprising the
administration of an anti-Cathepsin S
antibody molecule to said subject wherein
the antibody or fragment thereof does not
inhibit the proteolytic activity of
Cathepsin S.
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Cathepsin S . 27. A nmethod of killing tunour cells,
said nethod conprising the adm nistration of an anti

w0 gavhegesi n S anti body nol ecul e to said cel |l s, PeiI6B200A/001312

the anti body or fragment thereof does not inhibit the
proteolytic activity of Cathepsin S . 28. A nethod of
treating neoplastic disease in a subject, salﬂ ne;hog
conpri si thg, adninistration of an anti -Cathepsin
antibodyggblegﬁ?eu?g 84 A sEBfLcteiEPELR ?hénéﬁPPQMdy‘

or fragment tbergofrdgaentothbpBbbi {mthe pLAkgol ytic
activity of Cathepsin S .29. The use of an .
ant i - Cat hepsi fa' S gRreiBodyiner thef pugrenatidter e6f anhi ch

bi nds Cat hepsj i e e at | f di cament
for the trea?%%%%%%ﬁeéénggélgg%i%£§$§§§% ,ggh@reln t he
anti body or frnegpkasttbedeotadoeswhetreinhihit ahbebody

roteolytic activity of thepsin_S . 30. The nethod
gccording to %ﬁygﬁﬂém%?tg€5? 05adees 28O LRRELLBethe

according to grai&d 2P iaherel pi theoankhefabhepsin S
anti body or fragnent thereof is admnistered I1n the
absence of anot her chenot herapeutic agent 31. A nethod

of i nhi bit.t)' ngrﬁg%@’gﬁcpc?séécérndfng to any one of claims
26 to 28 or the use according to claim
29, wherein the anti-Cathepsin S
antibody or fragment thereof is
administered in the absence of another

chemotherapeutic agent

31. A method of inhibiting angiogenesis in a
group of cells, a tissue or an organ,
said method comprising administration of
an antibody molecule or a nucleic acid
encoding said antibody molecule to said
cells, tissue or organ, wherein said
antibody molecule specifically binds
Cathepsin S but does not inhibit the
proteolytic activity of Cathepsin S.

32. A method of treating a condition
associated with activity of Cathepsin S
in a patient in need of treatment
thereof, said method comprising
administration of an antibody molecule or
a nucleic acid encoding said antibody

molecule to said patient, wherein said
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group of cells, a tissue or an organ, said nethod
conprising adm nistration of an anti body nol ecule or a

woemaesesaci d encodi ng sai d anti body nol ecul e POT/6B2@7/001312

cells, tissue or organ, wherein said antibody nol ecul e
specifically binds Cathepsin S but does not inhibit
the proteolytic activity of Cathepsin S 32. A nethod

of treating a_c i on sso i ated w, i vity of
Cat hepsin S |ﬁng %8& eﬂ? ?ﬁu SedSBRCt éﬁ? ¥t Pihefeof

sai d method coaphepkng 8dpiRi §beat hep 9hnhaniantihhody
mol ecul e or a nucleic acid encoding said anti body

nmol ecul e to sBretpatvehne, aghevery e4i dahhebedy S.

nol ecul e specifically binds Cathepsin S but does not

inhibit the proteolytic activity of Cathepsin S . 33.
The use ®3.anThat ibedyfnaheanttbbdyt helpeapar ahi eAeof
a nmedi canment for the treatpent of a condition

associ at ed wi PheBBEFFARE Att AVPEYIErMeRENERSi RRS |

anti body nol egubgrRéns 8905ebSnéfthﬁ”&QQb@QaE@HdW1th
anti body nol ecul e, wherein said anti body nol ecul e

specifically %bﬁﬁ%aﬂhtﬁ@bSVhtﬁ bt Celbespadn Bnhi bit
the proteol ylg. a6bsyihn 0L, CALOEPSI 1, S o3 34,c18e

met hod accordi ng
encoding said antibody molecule, wherein

said antibody molecule specifically
binds Cathepsin S but does not inhibit
the proteolytic activity of Cathepsin S.

34. The method according to claim 32 or the
use according to claim 33, wherein said
condition is associated with aberrant

expression of Cathepsin S.

35. The method according to claim 32 or claim
34, or the use according to claim 33 or
34 wherein said condition is associated

with angiogenesis.

36. The method or use according to claim 35,

wherein said disease is cancer.
37. The method or use according to claim 35,

wherein said disease is an inflammatory

condition.
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use according to claim 33, wherein said condition is
associ ated with aberrant expression of Cathepsin S .

W@ 2007/Tt898et hod according to claim 32 or clai "PGHGBRI07/001312
the use according to claim33 or 34 wherein said
condition is associated wth angi ogenesis . 36. The
nmet hod or use according to cl aim 35, wherein said

di sease ca gg. he net hod or uyse according to
. cIa|n1355§mheE§ n"§5P89aPEelise PECARRRAI &tmatleiy 3
2 condition. 38. whbeehBt Bagddoni 4egsacear dihng 96! ai m 35
wherein said dlsease is an ocul ar disease. 39. The
3 method or use daeespaing to claim 35 wherein said
4 disease is atherosclerosis. 40. An antibody nol ecul e
or a nucleic acid encoding said antibody nol ecule for
5 'use in n2ficifee mhehednosaideanttbodyngokecyliain 35,
6 specifically h%nds Cathe si.n S but doeshnot |9h|b|t
the proteol ytf eﬁ@%?v??& of18gRAEpSFnathgrosglerosis.
7 pharmaceuti cal conposition conprising an anti body
nol ecul e or a nucleic acid encodi ng said anti body
8 ol ecul e20whekei ansibaddnnpbedyl aobecal ruspecef acalll y
9 bi nds Cathepséﬂcéﬁlng“£a98e§n99£oa§hﬁg ecuTe for use
10 in medicine, wherein said antibody
11 molecule specifically binds Cathepsin S
12 but does not inhibit the proteolytic
13 activity of Cathepsin S
14
15 41. A pharmaceutical composition comprising
16 an antibody molecule or a nucleic acid
17 encoding said antibody molecule, wherein
18 said antibody molecule specifically binds
19 Cathepsin S, but does not inhibit the
20 proteolytic activity of Cathepsin S.
21
22 42. The pharmaceutical composition according
23 to claim 41, wherein said composition
24 further comprises an inhibitor of VEGF.
25
26 43. The pharmaceutical composition according
27 to claim 41, wherein said inhibitor is an
28 anti VEGF antibody.
29
30 44. The pharmaceutical composgition according
31 to claim 41, wherein said composition
32 further comprises an inhibitor of EGF
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proteolytic activity of Cathepsin S . 42 . The
phar maceuti cal conposition according to claim4l,

wob@raeesessai d conposition further conprises anPCT/GB2007/001312

i nhi bitor of VEGF. 43. The pharnaceutical conposition
according to claim4l, wherein said inhibitor is an
anti VEGF anti body. 44. The pharmaceutical conposition
according to claimd4l, wherein said conposition
further conprfSeSPEATT nhi bitor of EGFreceptor. 45. The
phar maceuti cal conposition according to claim 44,
wherein said inhibitor is an anti-EGF receptor

ant i body4546. Tiae nelhdvdaosut deal | ¢9ipgsithonr acebrding

a popul ati on of lls, ,said nmethod conprisi bringin
into contact §O|§g%ﬁ% %?th%%?ﬁ%%%gs%bgg%?ﬁ%$?§o¥o? al
Cat hepsin S wahbisecH pepgbadbr oameiveelsl s and

deternmining the presence or absence of binding of the
ligand to cells in said popul ation, wherein binding is

i ndi catiyg ofthe-presencesQhic by cehbs-WeLhig said

popul ation of cells . 47. The nethod according to

cl ai m 46, wherepulaheomethodel s pesdddnedtihodvitro or

ex vivo . 48'céhﬂF{QEngé¥i£3@%§a{£€8 égngéé£oatfggand
with binding specificity for Cathepsin S
with said population of cells and
determining the presence or absence of
binding of the ligand to cells in said
population, wherein binding is indicative
of the presence of tumour cells within

saild population of cells.

47. The method according to claim 46, wherein
the method is performed in vitro or ex

vivo.

48. 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) exposing a portion of said
sample of tumour cells to said

chemotherapeutic agent; (c) comparing
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response of tunour cells froma subject to the
presence of a chenot herapeutic agent to predict

wo e®porsse7 of the tunmour cells in vivo to treat PERGBRMOT01312

t he chenot herapeuti c agent which nethod conprises :
(a) providing an in vitro sanple froma subject
containing tunour cells; (b) exposing a portion of
sai d sanple of tunmour cells to said chenot herapeutic

agent; (c) cOWPRFTHYERPrafs G s Eathedfsi S G EHeS
surface of sail £ld SV 10 el eS8l an of oLathepsin S
on the surface o cel-?s In a control portion of said
sanpl e whi ch Cmishemtibheerorexjrseshitacaidt cells in a

chenot her apeuti c_agent; wherein enhanced expr.ession_in
the portion o‘?o%‘é]i‘éfémé&tp]o%réoo{osas]a(?osm tmjr%bglﬁ?‘?c
agent is indigat iyeewfe-g00sdd it taai® S@dfbtherapeutic

chenot her apeutic agent. 49. The met hod according to
clai m 48, wher¥8T: erifhaidd ePraseTO e ehel porth ofhe

of sanpl e exposgd [ P@?f Jcs2ggnt is

i ndi cative o%sw t%lgi?s?t% G%Tﬁée %%cgﬁ fsor treat nent

with a Cat hepshem@&hardgrdtore iagaddi s cmdicasaivde of

chenot her apeuti c ent. 7 . .
sensitivity to sald chemotherapeutic

agent.

49. The method according to claim 48, wherein
enhanced expression in the portion of
sample exposed to said chemotherapeutic
agent 1s indicative of suitability of the
patient for treatment with a Cathepsin S
inhibitor in addition to said

chemotherapeutic agent.
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