ANTAGONI STS OF DS& FOR TREATMENT OF CANCER The present .invention relates
to agents for use in treating cancer. 5Cancer is a class of diseases in

whi ch a owoup1iafizeqel | s di splay uncontroll ed grow h (di vieeir@s208ymndet he
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organi sms, chemcals, and radiation) and internal factors (inherited

mut at i ons, horm)nes |rmu e conditi and nutations that occur from

met abol | sMNE PTETENANYeRtieLfe af‘eéé?égeé‘tsntgg/”?fdf‘ UEYYStARS or in 15 sequence to
initiate or pronote carcinogenesis. Cancer nay affect people at all ages,
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cells. Th&ﬁlﬂo@bwarcmlré tdILEmM®Y, ahe dduRt tivalihier pkfae@lise. Mlost 35teRAPANS,  such
as tobacco snoke, radjation, chemicals, or infectious agents. O her

cancerl-oprdH‘ﬁP‘i%s@,fEﬁéW(lﬁUk?B‘aa%thal ities may be randonly acquired through
errors in DNA replication, or are inherited, and thus present in-all cells
frombirth. The heritability of cancers is usual ly affected by conpl ex
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i ncreasi ng I i
mutations that occur from metabohsm). These causal factors may act together or in

15  sequence to initiate or promote carcinogenesis. Cancer may affect people at all ages,
even fetuses, but the risk for most varieties increases with age. Cancer causes about 13%
of all human deaths. According to the American Cancer Society, 7.6 million people died
from cancer in the world during 2007. Diagnosis usually requires the histologic
examination of a tissue biopsy specimen by a pathologist, although the initial indication

20  of malignancy can be symptoms or radiographic imaging abnormalities.

Nearly all cancers are caused by abnormalities in the genetic material of the transformed
cells. These abnormalities may be due to the effects of carcinogens, such as tobacco
smoke, radiation, chemicals, or infectious vagents. Other cancer-promoting genetic

25  abnormalities may be randdmly acquired through errors in DNA replication, or are
inherited, and thus present in all cells from birth. The heritability of cancers is usually
affected by complex interactions between carcinogens and the hosf‘s genome. New
aspects of the genetics of cancer pathogenesis, such as DNA methylation, and
microRNAs are increasingly recognized as important.
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Genetic abnormalities found in cancer typically affect two general classes
of genes. Cancer-pronoting oncogenes are typically activated in cancer
cells, giwongitdesie cells new properties, such as hyper actriageogrowss and

di vision, protection against programmed cell death, |oss of respect for
normal tissue boundaries, and the ability to becone 5 established in

di verse tissue environnents. Tunor suppressor genes are then inactivated in
cancer cells, resulting in the loss of normal functions in those cells,
such as acecurate DNA r.epl | i -0l over e j.entation
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of tardet eedtabhseheémydwmggswnavwwe@ﬁegumptwppsﬁsmﬁ gerecs Sk Bpr agivagsdul ar 15
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in establ i'EWﬁ‘ia"g}NBEHboé‘?%'Ye ffi S\Réfhe'g‘én”i“ﬁ s%lsg?”é'r mi ni ng indi vidual treatnents.
20 Metastasis is the spread of a di sease, such as cancer, fromone organ or
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decrease a patient's surviva wever, there are sone
cancers (iindyviduhlgrdemings, cancer 5 of the brain) that can kill wi thout
sprea@hng at all. When cancer has netastasized, it may be treated with
radi osurgery, chenotherapy, radiation therapy, biological therapy, hornone

t her apy, sMe@anyis drihasgreabofadisene,alich hesamcer] fremcdnei wganodr fartatatanether
general ly depends on the t of primary cancer, the size_.and | ocation of
the net ast%raé’JaCF'Pfeor% ‘i’reF?ﬂv"P ?aﬁij’é & Caé‘et?féé,;}‘a‘!‘wzﬁ’eéqagh?r %Pr‘llg frppea PYPEY of

t reat nent suMeeEnRE PpthHait Mnd blcBIeiseR! Sirchihid ihp@RASRE bMbidtrebdPand dettles st | |
possible to treat the di sease even when the pri narx/!g‘urm,r _cannot be

| ocat ed. Teevnt loegipvreithin peme diseuss etssvhgre dv dia basye Metastasiarerye § theeet o cure
met astat G GRAA& of malignancy (contrast benign tumors). Most tumors and other neoplasms -

can metastasize, although in varying degrees (e.g., glioma and basal cell carcinoma
rarely metastasize). When tumor cells metastasize, the new tumor is called a secondary
or metastatic tumor, and its cells are like those in the original tumor. This means, for
example, that, if breast cancer metas;asiies to the lungs, the secondary tumor is made up -
30 of abnormal breast cells, not of abnormal lung cells. The tumor in the lung is then called

metastatic breast cancer, not lung cancer.



Agai nst this background, it is clearly desirable to identify new agents
that can be used for 15the treatnent of cancer. Desnosones are one of the
pri nci palwoypawsefsocel | -cel | adhesion junction between epirtds2bioalor776
nyocardi al and other tissues. Such desnpbsones contain transnmenbrane

gl ycoproteins call ed desnosomal cadherin, desnocollin (Dsc) and desnogl ein
(Dsg). 20Each occurs-as at least three distinct genetic isoforns that show
ti ssue-specific expression patterns. Dsg2 are ubiquitously expressed in all
ti ssues that form desnosomes. The extracellul ar domains of Dsg2 contain
four cadherin repeat domains (ECl-4), each about 110 ami no 25 acids each in
| engt h. Tﬁeeamkrﬁtmhelshnvl\ar isrdefeerained byraihathEGir oA taricasis dedal orddhewieahto
recognition (CAR) Slt whi ch praovide cell-cell ,adhesign. fore, Dsg2
has been ioht!Pgatians- ¢! t'lfec%.‘c‘fr CAYR B OhRE (ISP a&ﬂhoég{?"én'trfﬂ?ye fﬁr%ase a
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adhesi on nolecule. Dsg2 is involved in pronotion of angi ogenesi s,
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2011/ 03644QP 0/ T r et d Dsg2
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has an i npor eintr ng epl mesenchymal~transition (EM)
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antagoni st o use as a nedi canment for preventi'ng or treating
cancer, \Ahemmtmlcsan@rant agoni st nodul ates the function of the amno acid
sequence: TQDVFVGSVEELSAAHTLVMKI NATDADEPNTLNSKI SYR (SEQ ID NO 1), or a
fragment or variant thereof, of the EC2 domain of Dsg2. As nentioned above,
t he i nventAgasnshawebadkgreind, iteédcledrbt deSisgite tocidernifly hempagdnsathatical be used for

15  the treatment of cancer.

Desmosomes are one of the principal types of cell-cell adhesion junction between
epithelial, myocardial and other tissues. Such desmosomes contain transmembrane
glycoproteins called- desmosomal cadherin, desmocollin (Dsc) and desmoglein (Dsg).
20 Each occurs as at least three distinct genetic isoforms that show tissue-specific

expression patterns.

Dsg2 are ub1qu1tously expressed in all tissues that form desmosomes. The extracellular
domains of Dsg2 contain four cadherin repeat domains (EC1-4), each about 110 amino
25  acids each in length. The extracellular repeat domain ECI contains cell adhesion
recognition (CAR) siteé, which provide cell-cell adhesion. Therefore, Dsg2 has been
identified to be a transmembrane cell adhesion molecule. Additionally, recent studies
show that Dsg2 is not just a simple cell‘-cell adhesion molecule. Dsg2 is involved in
promotion of angiogenesis, signalling of apoptosis, and is a substrate for MMPs.
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15 regul ating EMI. They have shown that: (1) Triggering EMI using
hepat ocyte growm h factor/scattering factor (HG-/ SF) shows that nobst of the
desnosomalvoadh@ssan conponents are down-regul ated, exceprTiRosER810/002)76
Epithelial cells transfected with Dsg2 exhibit a nmesenchynal -1i ke
~nor phol ogy and showed greater mgration and invasion abilities under
treatnment by HG-/ SF. (3) Anti bodi es agai nst EC2 donain of Dsg2 20
- significantly bl ock HGF/ SF- i nduced EMI in vitro.. Furthernore, the
i nventors avedter tio .t he: ' i i nhi bit
i nvasi on oﬁ‘ec'gﬁ% oS i ?%‘3 i nc Héd W%u‘%ﬁnﬁbr astagtggmé;ﬁzg? qégeﬁg‘% LNCaP
human prosebah@nacmmbhmlItnsnsmmd(ﬂiwmmmenmnEM(ﬂma pogrepf deklopmentifl e not

wi shing to be bound t rticular t eory r.Opo 2 can
function il %ﬂ@r‘iféqr‘lzeqowaﬁg%‘gﬁ‘fh %}TF‘O”?@ é?i{"ﬁ@rrg 6t9 ﬁ&f 'Saets?e([))?él pat ent
publ i cati gp m&%&@g&@%pﬁl@%ﬁ?ﬂocéﬁﬁ lnﬁl‘ﬁhingaﬁ@!@&rﬁhnfohﬁﬁmmmlr&ﬂra(] CGARY) sites
"derived fromthe EC2 donain o can be used as nodul ating agents for

treati g demeasionandMdr als piays t4 ﬁ@trﬁbtr%iStdéES'PS LunTR BIQRISEY Y, dRSIONt 4t such
modul at i ng'?qus?z% SC%L]&WCQIM Me%tEH%QB%B”CeWE%fh@stn&fial%eééquﬁglﬂ%é&ﬂ ymal

Surprisin the 1 nventors “have determn that the CAR site wthin the
EC2 domai rnhafactdgits,dome ofiehichavenaedsanydbi ionasion amd dicsasiasig. t he EMT pronoti ng
activity of Dsg2. In contrast, non- CAR sequences of the EC2 donain of

Dsg2 regul ate the EMI pronoting activity of Dsg2. Peptide fragnents derived

f r om non- QAR st egpeNEESe Hfvehiién FGRiddo amiaitaginiDs0 D ﬁﬁkxsEMTa a’ﬂ:dlc@edeht
invasion in vitro, as do_anti bodi.es raised to an &?g D§%& vmthout
t he CAR se’qu@rﬁwtmwa§eatm$ecap?ﬁ?ewb‘?5?'§ SRig\ABtageRISEP %‘Efdthf ﬁ‘éﬁc“ﬂ{sr‘?

sequences ﬁfm%Q@ndEﬁ%uQanT@D\fF\E@QQEEEQNJA?{W\IWQH‘EMFDRD@P‘NUH,MI{ISWRtl on of

Dsg2. Unti resent invention, no rol e has:- been ascribed to non- CAR
sequences (SE@sl@riﬂOllmwhérﬁmnmmllwt&er@githwﬁQma‘EA 8¥quences have no
honol ogy to the CAR sequences. 10 Peptide fragnents derived from non- CAR
sequences of the EC2 donmmi n of Dsg2, and antibodies raised to an EC2 domain
of Dsg2 vviAshmuﬁuanadzaEB\R thequemoes havet degomirse thhddsgMhapamimepdriagt folmot i on of

Dsg2. Theref a s of th cl.ion non- CAR s es of
the EC? ddReH ﬁ“’@f gﬂ'@P’j‘ﬁ?"? ?%@ ‘nEDh‘ti&%ef'P% 5%”%{6%%? qcéteq%r‘é'&entl ng
or treati rmctsa&ﬁ@érmgp@dctdrcm@msy) byhotvedinai EosEMIT @ied dasis@oinal edhésivmsi on
and 15 netastatic potential of cancerous_cells. S n and
coul d not deEPEndeeHTdpwaireewaer. exespt Dsed (DnErithehali Csh &5?'1@(5#88%6‘ lﬁvﬁ\%wn
concer ni ng., P332, med h?mﬁlollllge lnBrplﬁMBgy %sth()d'@§ @P&'&&'lﬁ%}atﬂoﬁ #hd N I®Bon

transnmenbrane cel esion protein.” A schematic 20 overview of the protein
struct ur e abgitjss omlddetteatmeﬂ ganéGli/SFAlﬁf*)eAahlzﬂdeeSo#gaHﬁt Efa2nderadip dofs@eifence of

DSgZ Ii) pr OVI ﬁceagl atbl(% he %%Fomdﬁ % E gﬁrol &UﬁFQPJOR Ng% gnveh%l}g Iﬂg\l”

exanpl€s c% rom protein databaseés eXanpl e NCI'31 accession
NP 001934. &tera&'Ebeth@atllﬁhmwmltn tlodf E()%glam@mxdfrlaxgéllhlubmnmdamloﬁ cacei eellspcat ed

fr Om a;nn 32P38%35W§Eé Ihﬁ%l?lé)\}?}e%%t (t:a?)ce2r7géllgf LﬁIEEP ?]e%glga r;])(r:oesta er 82}{1lc9regellls,nansdEQ D

@VFVGSVEELMWEWV&IWMWWN (R S BAY BEMIdYloNKy particular theory, :
DTCGEl YTTSVI LDREEHSSYTL TVEARDGNGEVTDKPVKQAQVQ RI LDVNDNI P 30 VWE (SEQ I D
NO: 3). they propose that Dsg2 can function in the cell'to promote EMT.

25
The authors of international patent publication WO 99/57149 suggest that cell adhesion
recognition (CAR) sites derived from the EC2 domain of Dsg2 can »be used as
modulating agents for treating cancer and/or inhibiting metastasis. The authors state that
such modulating agents should inhibit cadherin-mediated cell adhesion. Surprisingly,
30 the inventors have determined that the CAR site within the EC2 domain of Dsg2 does

" not have a function in mediating.the EMT promoting activity of Dsg2.-In contrast, non-



The proposed CAR sequence in the EC2 domain of Dsg2 is |ocated from amn no
acid positions 210 to 218 of the sequence provided in SEQID NG 2, and is
provi ded wel20mw/03¥HYLNKDTG (SEQ | D NO 4) The inventors hage/gerenidoiized

non- CAR sequences within the EC2 domain of Dsg2 that have a role in

regul ating the EMI pronoting activity of Dsg2. This region is |ocated from
am no acid positions 160 to 199 of the sequence provided in SEQ ID NO 2,
and is provided bel ow TQDVFVGSVEELSAAHTLVMKI NATDADEPNTLNSKI SYR (SEQ I D

NG | Th i t t,. of i nventd i ‘s ,
Wi ch t he GARCHERTEE MoBb ECS coRF I PR e iRE R RRHCPARIEhE LhiBhge 11
TQDVFVGSVEBSAARMiIM INERISATIERAI ErdiakioBYEA R SEdehdds NEXhE)EC20dongaid pbDsg2nt  or
variant thereof, of the.EC2 domai n of

, , Dsg2...By "the am no, aci.d ence:
T@VFV@VEEE@A@M?LWWFWBWEWER@@@ﬂﬂg%@m FRISPING A1) ,&o@n&%ﬁ?? ment or
vari ant th@ftﬁﬁlﬁ’th@fCAIf‘%e%@gcedonMUB, 0k iRe@ors Wavd dembsieratebahat hén-eRaRagoni st
nodul ates the function of the amno acid sequence of SEQID NGO 1 to

regul at®e tisauaEnes of bediG2rdpnfaimef Doe2 efsubisgthe EBYT peomqting rfungtionrof \RsgRant
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"fr agnent "thefEGademgie pifiDkg2wi The poreCARakdquencesThavesso hessloghanm theh€ARot al

am no acid sequence of the full native peptide; preferably the fragnent
retains i t¥M"6Fogical activity: in this case, its ability to regulate the
EMI pronoting function of Dsg2. 30A "variant" of the peptide also refers to
a peptide wherein at one or nore positions there have been amng acjd

i nsert |bnsbepdés drpopys denved bt inontG/Ahseauenienof thsoksedomeingd Bslngml
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properties, for exanple a ity to regulate the prormi_lng function of
Dsg2; protEMT pmtetiag finotion ohH&sgd s (Thbrieford, \antagenisty iof yhei funetianeeft e mopH- r ange
(pH stabil ity),. have n Lgni ficant n ed. " Si.qpifi ley™ in
s cont eeb gl B InshOT o PRRTb Bogk SR ARG ucn AT s PG
Sproperti egsreadntihfior wedtinginceRpagiculatly bg retuting BT atdidssvwiatbdl invediorband

- unobvi gus over the,on,ef fof. : .

metastatic potential of cancerous cells. This was not known, and could not have been
predicated from, any information previously known concerning‘Dsg2 and its role in

EMT.

Dsg2 (desmoglein2) is a human transmembrane cell adhesion protein. A schematic
20  overview of the protein structure is provided in Figure 1. An example of an amino acid
sequence of Dsg2 is provided at the end of the examples.in SEQ ID NO:2; further
| examples can be located from protein databases, for example NCBI accession

NP_001934.2.

25 The E€2-domain of Dsg2 (extraceltular-domain 2)-is located from amino acid—pdsitionsf - - -

161 to 273 of the sequence provided in SEQ ID NO:2, and is provided below:

QDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYRIVSLEPA YPPVFYLNK
DTGEIYTTSVTLDREEHSSYTLTVEARDGNGEVTDKPVKQAQVQIRILDVNDNIP
30 VVE (SEQ ID NO:3). ' '



the original protein. By "conservative substitutions” is intended

conbi nations such as Ay, Ala; Val, Ile, Leu; Asp, du; Asn, Gn; Ser, Thr
Lys, Arg;wendiiRbesuoTyr. 10 Such variants may be nade usmchﬁhﬁummrheds of
protein engineering and site-directed nutagenesis as would be well known to
those skilled in the art. The acconpanyi ng exanpl es provi de assays that can
be readily used by the skilled 15 person to measur e the effect of Dsg2 on
EMI and cell invasion: the "Bl ocking EMI assay" and the "Cell invasion
assay

" h
antagonlﬁswﬁ’%8?%%%(%p?B?R%a%%géigﬁ&gg dnaiy .at%f%EWEgmy?%g‘Hngﬁgzgfgnt ©

20By "ant a@eiiofs 210n8 21 &@md@ec@mycesp;b&ama@mm N2, @nd Brpesvitddtdeldvhe
physi ol ogi cal action of Dsg2 pol ypepti de; preferably by affecting the EMI
pronoting function. Preferably the aspects of the invention provide a

therapeut|@p&LMKgﬁQ§?ﬁkyﬁ)ﬂ@p Mnt of the said antagoni st. For the purposes
of the present specification a "therapeutically effective amunt” of an

ant agordi st is an anobunt of such an antagonist that is sufficient to.prevent

or treat Cﬁlnclﬁ{/eﬁl%orl? ﬂa\?é layl‘RIf%gtnOE;t% gq&pc%s %{hﬁ‘g&glﬁ" &&m%ggg t?gted An

enbodi nent nvention s erern agoni st
reduces t hewEMEorernﬁrfegulatgmgfthelmbrpr@fﬁotiaggaﬁnwmdfbs@bl Vhibyegi@disdbeuedt he -
function of the amn aCld

TQDVFVGSVEEISARIRA APADBBRTT T ths peapeieey P I4INBSFER IRNOZ-apd Snent  or
vari ant tqﬁgﬁg&jb&gw¢he EC2 domai n of Dsg2. This can be neasured as a
reduction in the EMI pronoting function of Dsg2; preferably the antagoni st
‘reduceld the function by 10@6 20% 3096 40% 50% 60% 70% 8096 90% 95%

99% or é@%pr%Gg@é§ﬂ§ @ﬁgp fENEKh?ﬁ@%Eﬁﬁl descri bed

in the ac anyi ng exanp es can be used measure pronDtlng function
of Dsg2, and hence the effect of the antagonist on that activity.

The first aspect of the invention concerns antagonists of Dsg2, in which the antagonist
modulates the function of the amino acid sequence:
15 TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:1), or a_

fragment or variant thereof, of the EC2 domain of Dsg2.

By “the amino acid sequence:
TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:1), or a -
20  fragment or variant thereof, of the EC2 domain of Dsg2” we include that the antagonist
| modulates the function of the amino acid sequénce of SEQ ID NO:1 to regulate the EMT
promoting function of Dsg2. By “a fragment or variant thereof” of SEQ ID NO:1, we
include that the antagonist affect part of the EC2 domain defined in SEQ ID NO:I, or
~variants of that sequence. |
25 | |
' A “fragment” of said peptide will preferably comprise less than the total amino acid
sequenée of the full native peptide; preferably the fragment retains its biological activity:

“in this case, its ability to regulate the EMT promoting function of Dsg2.

30 A “variant” of the peptide also refers to a peptide wherein at one or more positions there

have been amino acid insertions, deletions, or substitutions, either conservative or non-



5 1t can be appreciated that there are various ways in which an antagoni st
can nodul ate the function of the am no acid sequence:

TQDVFVGS\g8 2864413344y IVKI NATDADEPNTLNSKI SYR (SEQ | D NG 1), pon/gB2broagmeat or
variant thereof, of the EC2 domain of Dsg2. 10 For exanple, in one

enbodi nent of the invention the antagonist specifically binds the am no
acid sequence of SEQ ID NO 1. Such an antagoni st can prevent the non-CAR
region of EC2 regulating the EMI pronoting activity of Dsg2. by
"specifically binds to} i ncl ude where.the antagoni st .binds_ .to sone of
the am no Sere et Riomded 1%, ik saonger RS in 4 pediin dricae BsiCpRPREONG T, 1. e.
t he ant agosiampledd@fy m®tegnfe tHeOERM Th@rohmtiag fulcien ref Degoeprotetn peseioh; t he
non- CAR regi on of EC2 regul ating the EMI pronoti nq1 activity_of D% 2 1n a
further enberopabilityn pCviE 10 dyespingirange MH-siglihvaihavh epusigtficagy all of
the am no 20,29 &;SEAURMEEN Ais Rk Hehks thak on® ki Rl iR thedfed Wol@Edy MR itees or

anal ogues thereof.” Such "an ant agoni st can be a conpetitive inhibitor for
t he furfct i popemisdiofithedatignt nay shlh e @Rrane hitorpulsk noEdR unobvions pyar theeanesdbodi ment
of the invt Qgriicmli S wrrgerei n the antagoni st binds to a nol ecul e 25whi ch the
non- CAR regi o oY PR i nteracts wit h, as part of its function of regulating
the EMI pronoting activity of Dsg2. An exanpl e of an antagoni st would

include a ¢chemcal ligand that .binds o and affects sai al, ypepti de
unct i on ShatpsrniA s SRR 1 IHOeb g Sk ot HEarEs BoaFe or
30ant i bodyadpr a@maRh, .Gl &Rt Mhiknds, Ag; aernef Tyrhe sai d pol ypeptides such that

the poI%peptl de cannot effect 1ts normal function. The antagoni st may al so
al ter tthe sub-cellular localisation of polypeptide. In this way, the anmount

of funct| Oﬂﬁho@ﬂ%ﬁgﬁ}% hdenide g ﬁl%qnetho%ozg;p%tgﬁaem%?ﬁg%ﬁgg%g?%t@-ggwt&t of the

first aspect vention 1S an antli or an ragment or
deri vat i venutaggney asdejuldbepeqt kroboumi tordtopecskilled iratheaml | ol ecul e. Preferably
the anti body is a nonocl onal or polyclonal antibody. The use of antibodies
as agents to nodul ate pol ypeptide activity is well known. I|ndeed,

The accompanying examples provide assays that can be readily used by the skilled

15 person to measure the effect of Dsg2 on EMT and cell invasion: the “Blocking EMT
- assay” and the “Cell invasion assay”. As shown by the inventors, these assays can be
used to measure the antagonistic potential of agents on Dsg2-mediated EMT and cell

invasion.

20 By “antagonist” we include any substance that interferes with the physiological action of
Dsg2 polypeptide; preferably by affecting the EMT promoting function.” Preferably the
aspects of the invention provide a therapeut‘ically effective amount of the said antagonist.
For the purposes of the present specification a “therapeutically effective amount” of an
antagonist 1s an amount of such an antagonist thét is sufficient to prevent or treat cancer

25  in a subject to whom the antagonist is administered.

“An embodiment of the ﬁfst aspect of the invention is wherein the antagonist redpces the
EMT promoting function of Dsg2; preferably by reducing the function of the amino acid
sequence: TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID

30  NO:1), or a fragment or var’_iani thereof, of the EC2 domain of Dsg2. This pan be

‘measured as a reduction in the EMT promoting function of Dsg2; preferably the:



10 therapeutic agents based on antibodies are increasingly being used in
nmedi ci ne, including several different types of cancer. In the acconpanyi ng
exanpl es,woheiioyaot ors provide exenplification of polyecemsBoanbitedy that
can bind to a Dsg2 pol ypeptide | acking a CAR sequence in EC2; hence this
anti body is an antagoni st according to the first aspect of the invention.
15 Anti bodi es may be produced as pol yclonal sera by injecting antigen into
ani mal s. Preferred pol ycl onal anti bodi es nay be raised by |noculat|ng an

2oporyel oreedne sl ARl o RRATIoRG Wik AP oo e S MER i seu

agai nst _a 95941990, &f mpRPtThdeBlodRinig \BMT fakgan El’ﬂﬁ ‘@M iNGasihi Asayequenbel of SEQ | D
NO 1 . For instance, as shown in the acconpanyi ng exanpl es, . a pol ycl onal
ant i body viBg aqc&rrgér&yr@g)e)taﬁ@le@éa@gﬁegad measure the EMT promoting function of Dsg2,

TODVEVGSVEL, ST MANIRARENFINSKUSYRA VL EPAYPPVEYLN 25 KDC (SEQ I D
NG 5) which corresponds to part of the Dsg2" EC2 domain without a CAR

regi on.5 Al ternatively the antibody may be nonoclonal. Conventional

hybri doma IE gankb%l g r%%iafer:% %?ﬁb aerg vg ona\?%g ir{s\wfﬁi@h an %ar'ﬂ? oms‘?éan JQ&tlﬁQEHeQG” used

t o generate nono Pona use as an iI'sts in the present
i nvention faagtiope the saffe as mnuéd be usafinbo gener adi¢ pol ycl eqednser a;

TODVRVESV B RS AT NG RARE STESS XA S RABNSEOT 8 o 5

In their siipleRBér JaRhiDih@ed(l HARE BS2 @bmbintgsmagd obul i n proteins are Y-shaped
nol ecul es usual Iy exenplified by the 1gG ¢l ass of antibodies. The

mol ecul® consists of four pol ypeptide chains two identical heavy (H) chains

dt t I
opeer v B ) o BB RERln BRI IRLR i BRIARARIR EARD e
dlsulph|demamdandnemumaieﬁSE@dﬁUNC)HvﬁuﬁdanmnqahmbkmrphammtmnmblﬁARlons are
| i nked t h b iml - I t di.s hi de.b Obet
the two 1 ERAT AL ECG FEYAmele SALT BRrOTInEchar Y P RSEog o RBr RSSO b e o
(HL)2. Lng’htw@naluaelvm&maelammgbmetsmaaetdrﬁﬂﬁa U@th@fanﬁﬁEac\IddéH@JeEl it We)- and

one constant. domai n (CO whereas heavy chains consist of one V-donaln and,
dependi>ng %H“%a%ﬁé‘?%ei‘%ed’cf§§9 I} NPel ‘Srthf' gifpsqnis 9aesines hpverp bindip all g3 angd

Cl-14) . 13esidues to prevent the non-CAR region of EC2 regulating the EMT promoting activity
of Dsg2

In a further embodiment of the invention the antagonist includes some or all of the amino
20  acid sequence of SEQ ID NO:1, or amino acid derivatives or analogues thereof. Such an
antagonist can be a competitive inhibitor for the function mediated by the non-CAR

region of EC2.

- A further embodiment of the invention is wherein the antagonist binds to a molecule
25  which the non-CAR region of EC2 interacts with, as part of its function of regulating the
EMT promoting activity of Dsg2. |

An example of an antagonist would include a chemical ligand that binds to and affects
said polypeptide function, and in broader terms this could also include an antibody, or

30 antibody fragment, that binds to one of the said polypeptides such that the polypeptide



At the N-termnal region of each light or heavy chain is a variable (V)
domain that varies greatly in sequence, and is responsi ble for specific
bi ndi ng twoantiigeno Anti body specificity for antigen ispactggbigpotetser m ned
by ami no acid sequences within the V-regi ons known as hypervari abl e | oops
or Conplenmentarity Determ ning Regions 20 (CDRs). Each H and L chain V

regi ons possess 3 such CDRs, and it is the conbination of all 6 that forns
the anti body's antigen binding site. The renaining V-region am no acids

which exhibit less variati and whi,ch support the hypervariapl e l oops are
cal | ed fr&AeWdr K&t i B?fgla?lr}ﬁg t'.ongglﬁea'&%%f%g{ﬁ“%e%% tteFletfallf\:/as#J ?’éi%fuéardorrai ns
( G- domai ngpcatifion f pblyp&tide ARRHE a8y, thdarh@ i eNfBctidnkl pélydeplide i@ pgibesl. at ed

that the characterising feature of antibodies according to the invention is
the VH-and VL domains. It will be further appreciated that the precise

nature of IirPﬁra éﬁﬂ:danggoqgm e ﬁ'rsg a%}%gté ofﬂ(i)\? iRRn¥s@n AfibddyCd antiBodyhe

i nventi on. t preferred antibo use in the invéention may have
very dif f eragntenCH denidatGle; dpeptiderss pepOdamintesiemyrsmalsnadé¢osteussed nore ful ly

bel ow, preferred anti body functional derivatives may conprise the Variable
domai ns without a C-domain (e.g. scFV antibodies). Preferred antibodies

consi der edPréferddB o bl & Smedoclimel dripotyltinkl ansiboddspect of the invention
may have the VL (first domain) and VH (second donmai n) domains. A derivative
t hereof may have 75% sequence identity, nore preferably 90% sequence

identity afy yse ofBsiboBles hehgtalto Ratiubte pRFRILIOISRIUENEI khole Thdekd, 1T Wi

be appreciated that nost sequence variation may occur in the framework
regi ond ( RRgrjpentie pgenss hased weantibpdies B¢ incrrasicgRdenE userkin apadigivsd ineldingnd
functional_der LV, her I d: Hyhgr of
preferred sg\ﬁ%‘gd‘?{ ﬁr%erﬁ?tgélgés (?hcg&%ﬁt ggg‘giag%@%gw E'g ggé}ﬁafg{ﬁ\g%f ‘.“Fés’?&%@ pect of the
i nvent i on exeinplifcation mblpebiloas! atibbdydiah cAfabindbb @ Rsg? onspadd ladkingians.

However it wll be a ciated, t hat, anti body fragnent e. 0. -SCFV
anti bodi esCOR SRASESE ‘Effgzélhg’bceéh'é(?%%@%ﬁa'b t?ﬁ?@”?ﬁ‘if@ﬁf"i‘éﬁ? tﬂﬁgfs‘?ésc?rerf)tri se
essent i al lgf thdigveds@ibhabl e regi on of an anti body w t hout any Constant. region.

15 An scFV anti body fragnent considered to be an antagoni st of use in the
first Bspect of the invention may conprise the whole of the VH and VL

dormai ns of s @bodfdl | RRdYe bRRE %g?ﬂcfg)ﬁ.lll%n%!zgﬂja%m&étﬂge&%gn i@ €an¥haignd VL

r
domai ns may be separat edp?by a suit i nker” pépti ,
Preferred polyclonal antibodies may be raised by inoculating an animal (e.g. a rabbit)

with antigen using techniques known to the art.

20  Polyclonal antibodies, for use in treating human subjects, may be raised against a
number of peptides derived from the amino acid sequence of SEQ ID NO:1. For
instance, as shown in the accompanying examples, a polyclonal antibody was raised to
the sequence:
TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYRIVSLEPAYPPVFYLN

25 KDC (SEQ ID NO:5) which corresponds to part of the Dsg2 EC2 domain without a.
CAR region.

Alternatively the antibody may be monoclonal. Conventional hybridoma techniques may
be used to raise such antibodies. The antigen used to generate monoclonal antibodies for
30  use as antagonists in the present invention may be the same as would be used to generate

polyclonal sera; ie. all or a  fragment or variant of



Anti bodi es, and particularly mAbs, generated in one species are known to
have several serious drawbacks when-used to treat a different species. For
i nst ance wbenimss4d4ne anti bodi es are used in hunmans t heyptemabhm/dave a
short circulating half-life in serumand may be recogni sed as foreign
proteins by the i mune system of a patient being treated. 25 This may | ead
to the devel opnent of an unwanted human anti-nouse anti body (HAMA)
response. This is particularly troubl esone when frequent administration of

? Re?gfoiegf i Qé?’f &?&U%ﬁ%ﬁaﬁét&mm@ﬁﬁ?@k@@?@#ﬂ hesﬁé} Lf%\jau:t ors
limt the ng@éggQrmqs@; sponocl onal anti bodi es in human therapy and have

pronpted t he devel opnent of antibody engi neering technol ogy 30to generate
humani sed anti bodies. Therefore, where the antibody is to be used as a

ther apeuti g AP S Ipf(laegf tfcﬁrn‘?‘éﬁﬁﬁddﬂ@ o‘?rimHu‘ﬁgél%)mm Beffs drd YashipBRoRMNEECT |

then it is prefe at - anti bodi es an ragnents thereof of non-human
sour ce ar eushalhyrkenadified ulh theenig( otiise of sangbadiess i Ther maleewe [ronsists idholayr -

derivatives for .the purposes .of this invention. Hunmani 1 On fmy . be
achi eved DRPIESPYY Sy B‘éogi'%errl‘ﬂgaelqlhegvcégy E%'B.QQ’P? gmoa'q%ﬁ!n%@k@ng?amgsn??body
gener at ed dpproxihfely RORBrandyisk Do yespedtivelg. Egti loght Cleaial is bleab |ty afigavyf r om V

regi on) sequences from human antibodi es. The resulting 'engineered:.
ant i bodi eschaite (Hdgs biyrrﬁ’tﬁ"l%&‘?i @nd pNaieRYAlent ﬁ’&ﬂgsrh “Ro -eﬁi&‘f'?gnp" t?eh%‘di es

from whi cheigai¥Rs Gredfficdad ehORRthed ByadiBilehdovalht &l BRGIpRIdE Hofd use.
Humani sed anti bodi es nay be chineric fronocl onal anti bodies, in which, using

r econblhantet\Dia thaioyonidichajys torferrethe basierfove ghadb immunaghabstinprugtegiBrigz ar e

repl aced by the constant regions of human anti bodies. The chinmeric H chain
and L chain genes may 15 then be cloned into expression vectors containing
sui t abl e reight eliadt ynsuesagohdinand: made apdofi orteoVrdommaal (¥ @l bse consbnder to

produce fully.glycosyl ated antibodies. choQsi ng an . appr.opri human H
chain C re@q%‘r‘fg&%ﬁé’a‘%b‘?"‘sﬁﬁ‘?@ P'BE&%’?,'“PE%“%?‘(?PB‘@WG Q%{%F@ngnﬁ glah“e

anti body ngytype tiReEordBheC Momamhs (GYG T2 CiBindC | ecul es nmay be used to
treat or prevent glaucoma. 20 Further humani sation of antibodies may

i nvol v CDR-grafting or reshaping of antibodies. Such antibodies are

produced bx, € RN lidn b Each iaMvordHithy il is &R dbI CFoffairAhAAriBYMAN
anti body (which formthe antibody's anti'gen binding site) into the

cor r espondgraglyf fraseqwsnée, rangi oneespdnsidld deraspesifici bodyg 5 apigeaniAeiiodint i body -
fragnents r esent ef er e fOr C i o tion.
uman. PADsTFRDEGn L AR ARGt 5P RIL edcR st EER DT o1
screeni ng mgiphadaolvnbaarhypefvanalé dbdps ohalamplermamarant Dbledniemg Reghhnd ques

-T—ggmoé(gg%&ﬁ)}%s.%a(cﬁ 'Fpar?cFL%ﬁz\{igl\P%eg%ng%oé\s/ggs &%X%Iﬂ{s, gr?‘ s { %%oéﬂntn'a 1(9ndy
of all 6 that forms the antibody’s antigen binding site. The remaining V-region amino
acids which exhibit less variation and which support the hypervariable loops are called

frameworks regions (FRs).

25 The regions' beyond the variable domains (C-domains) are relatively constant in
sequence. It will be appreciated that the characterising feature of antibodies according to
the invention is the Vy and Vi domains. It will be further appreciated that the precise
nature of the Cy and C,, domains is not, on the whole, critical to the invention. In fact
preferred antibodies for use in the invention may have very different Cy and Ci, domains.

30  Furthermore, as discussed more fully below, preferred antibody functional derivatives

may comprise the Variable domains without a C-domain (e.g..scFV antibodies).

10



30may be enpl oyed to generate Fabs that may be used as antagonists
according to the invention. In brief a human conbi natorial Fab anti body

li brary nwg 2bei/generated by transferring the heavy and pcirgi2omhmive
variable regions froma single-chain Fv library into a Fab display vector.
This library may yield 2,1 x 101 different antibody fragnments. The peptide
may then be used as "bait" to identify antibody fragnments fromthen library
that have the desired binding properties. 5 Domain antibodi es (dAbs)
represent another preferred agent that nmay be used according to this

enbodi nent of the invention, dAbs are the smallest functional binding unit
of anti bodreferrad cintbsdiess posdeted tohbe \aata'gezhi;te of age anstheffirei hipect ohdmheavy or
| i ght chains of human ant ch have nol e

r ound. 130Bgp Y RSB Vgt BB ingeqont apaLs) Sorhans foterghe
anti body) . thérdéft ey hwee?%rseqheag@meﬁnghmord’rp&fe% sa% REGACEiiR@tityoaridhi s
enbodi nent of the invention include bispecific Fab-scFv (a "bi body") and
tri sped fimostamelferablyrhas(at)leqsh 95Ya saguenpe)identisy. Ipivilbdicerppeiciatedi hadmest, a scFv

mol ecul e 1gqfd4gedard BectOh NhOTramB okl Oflerdht 1hd3eddednéd
chains, e. gf“,l to ?)rrao' ﬁgﬁa aCtCl?? o?iy rtawg (s)rc \?gh @‘?3 d !;gt é %(grépn of Fab
while in ahbiGoBy afnthesakiboidss,f asdk dunaiofalt écrmaof/esFatwreoThehquﬂcbrlar aoston of
such nol ecul es can be routinely performed by the skilled person from

i nfoor mat i OR S04 able in the field. The antagoni st can al so be a
pepti de or pepti om' rreti c corrpri sing some or all of the 20am no acid
sequence of SEQ am no acid derivative or anal ogues thereof I n

t he acanp%\rwmﬁ@r %fx%rﬁ{?rré% embﬂ@nwentééﬁtﬂaﬁ tagogisisad uss dhiiei frptcagpech Rt b

pepti des cant@bRdige %&Hﬁ%le@fxlé W?ch %Blh”@ar?a%ledanﬁQfﬁﬁﬁgﬁtedoﬂfauéEQo%Q/é}Q vlfrll '

KI NATDADEPNTLNSKI SYR (SEQ I D NO 6) and EELSAAHTLV ( SEQ The

i nventors bﬁavmﬁfd@mghataal@woﬂhaﬁraglmtspé@g| s/ @ahbmsagorﬁAsI@) tafn@ EEMI’

D gont SR B R Ifienf0F RS IEs ) B VAR TSR T ©f e
antibody without any Constant region.

15
An scFV antibody fragment considered to beA an antégonist of use in the first aspect of
the invention may comprise the whole of the Vi and V. domains of an antibody raised
against SEQ ID NO:1 of Dsg2. The V4 and Vi, domains may be separated by a suitable
linker peptide. |

20
' Antibodies, and particularly mAbs, generated in one species are known to have several
serious drawbacks when used to treat a different species. For instance when murine
antibodies are used in humans they tend to have a short circulating half-life in serum and
may be recognised as foreign proteins by the immune system of a patient befng treated.
25  This may lead to the development of an unwanted human anti-mouse antibody (HAMA),
response. This is particularly troublesome when fréquent administration of an antibody is
required as it can enhance its clearance, block its therapeutic effect, and induce
hypersensitivity reactions. These factors limit the use of mouse monoclonal antibodies in
* human therapy and have prompted the development of antibody engineering technology

30 to generate humanised antibodies.

11



In addition to the peptides of SEQ ID NO 6 and SEQ ID NO 7, further

pepti des can be 30prepared conprising sone of the am no acid sequence of
SEQ | D NGvoRo1tid3essut i 1 ity of such further peptides as artagBrsv®1ob t he
EMI pronoting function of Dsg2 can be measured using the "Bl ocking EMI
assay" and the "Cell invasion assay" described in the acconpanying

exanpl es. The preparation of peptides is a routine process. For
exanpl e, the peptides used in the 5acconpanyi ng experi nents were

synt hesi z by. Peptide,2.0.lngc . tidl V, ; t her.. copani es
of fer theeggﬁ#gﬁtgéfggwﬁfﬁgéﬁg %ﬁagéﬁkféééﬁ %B#?@%éﬁgﬁpééﬁﬁﬁgﬂg‘ %?e al so
wel | knownrdating tchreceplire paiuaian Gabjett, peptit deprefestad hhaveintibaesb@idnfagheadi | y
per.f or med a skilled person. Hence the skilled rson can, prepare

ept 1 dos. cOMERT Bl G CURBY GRUgF | DG Hoh BTt CoTer e SFedrD oo N 1,
and test t{fibbdyddrivatives FaRe pitpREOBf thissn@htibhile EMI pronoting function of
Dsg2 using the information provided -herein and from conmon gener al

know edge. The peptide antagonists according to the invention may conprise

Il 40 . o . _ NG it h . i d
ubst it ut i Lo S5 SN R LA ot slheEeste 2R OhBhate 2c
det er m nedartibedy gemptataieia ah@nkgnhahhyaridema)agittd€ ré bt GAARTdally (FRE@onDVNO: 7))

and 20 am no, aci ds ( KI NATDADEPNTLNSKI SYR (S I D NO 6)) can antagoni se the
BN b oot BT SEHRCET G MSGGH hARRESE ol kTN BLP PSS AR IS “REBr ol ng ¢ o
t he i nventinffuregéhié aNBEMAdsQRAAIMEe Won - hOmamaRwbodies @@n{ Malche € derfvedd, 9,

10, 11 or 12) to around 20 am no acids (for exanple, 18, 19, 20, 21, 2022).

The pelfti dandapeedsHpsuded fs clinisd Ussnt ai n further amino aci d sequences which
are not derived fromthe am no acid sequence of SEQ ID NO 1: for exanple,
ot her am.no acid sequences which provide a separate function of the peptide
(such as aHumagpisedr astitpdieal yay cbe chimeric monoclonal antibodies, in which, using

recombinant DNA technology, rodent immunoglobulin constant regions are replaced by
the constant regions of human antibodies. The chimeric H chain and L chain genes May
15 then bé cloned into expression 'vectors containing suitable regulatory elements and
induced into mammalian cells in. order td produce fully glycosylated antibodies. By
choosing an appropriate human H chain C region gene for this process, the biological
activity of the antibody may be pre-determined. Such chimeric molecules may be used to

treat or prevent glaucoma.

20
Further humanisation of antibodies may. involve CDR-grafting or reshaping of
antibodies. Such antibodies are produced by transplanting the heavy and light chain
CDRs of a non-human antibody (which form the antibody’s antigen binding site) into the
corresponding framework regions of a human antibody.

25

 Humanised ahtibody fragments represent preferred agents for ﬁse according to the
invention. Human FAbs recognising an epitope on SEQ ID NO:I may be identified
through screening a phage library of variable chain human antibodies. Techniqués
known to the art (e.g as developed by Morphosys or Cambridge Antibody Technology)

30 may be employed to generate Fabs that may be used as antagonists according to the

invention. In brief a human combinatorial Fab antibody lib]jary may be generated by

12



25domai n). Such peptides are also included in the antagonists of the
invention. Also, it will be appreciated that the invention may be put into .
ef fect uswogot@ssamat i ves or anal ogues of these preferregcpapooanithat
still lie within the definition of the am no acid sequence provided by SEQ
IDNO!. 30 By the term"derivative or anal ogue thereof', we nean a
peptide within which am no acids residues are replaced by residues (whether
natural am no acids, non-natural am no acids or amno acid m m'cs) W th

o o5 e L) 8 D R0 B RS b PO o L

term nal pf Rdbefitpldioregiop URss lllfr@ﬂ’y rﬁa§aﬁ91|d€2,1 gnolﬁmffmmhnﬁbdaylfargmlan@pafet| es to
acetyl or am.de groups. It w] preci ated that the am nqQ aci

sequenced ReaYda@ay, dien b used an @é‘f”e'd’ le?n%amfhoéa figgrments ffemsthem|ibgepiftde i s

f or med. Aqqaqg{hydgglpeq bARGYEpropdifesSki | I'ed person can test a derivative or
anal ogue for utility as antagonists of the EMI pronoting function of Dsg2

usi ng the i nformation prOV| ded herein and from common general 10know edge.

Such der "S"gerl o ve B?%q?eser?t andhel G eerregg?%rﬁ?tﬁﬁ rrg(; bkl ] c'cgr%n g Vivo.

Exarrpl es e ofrner BEsin e of pepti de and
pol ypept i deahnacembdﬁmgt bbthbhevdnnmentimm afenibé uﬁhell@emrmn@hademdmtume@f of the

pol ypepti des am no acid derivatives 150f th | ypepti de and

pept i de- pepf! odie CHAPSTOHESPOBR R 1eriahla TREPYRIA hereDe ilewr%rqr%* elping e

i nvention yieanbeniHelieeCt shién Qﬁ%"saﬂlﬁﬁlme by folBiiPeNei@ft HEARunl S IUDaAS
protease activity in biological 8}gstems Such degradation may limt the.

bi oavalill afForresponsing ta@beys| Yi9eer lesse theasing ofiafiebantivedsdbi | ity of t he

pol ypeptides 20 to achieve their biological function. There are wide"’
‘ranges of wel|-established techniques by which derivatives that have
enhanced dtuatherd préferred agdn'tsahaighztyabe woth kextdng @rthibembdbedingned the chvpmtasuc ed.

of i ner endBdd-cEr i 2 et HreobibadEy et PRPGH e BREDIORS et el oty °2

derivati VQ)llﬁUdle%l’Mhﬂﬁid%sSthdFahhh&ecfuw'ls fissed &CER ¢HbB dfahd WE- @Ln(/[grhhu O/H4i s nore
protease resistant than the 25peptide fromwhich_ it is derived. Preferably,

- the pdPypdpii ) sagnpe: amta@r%%a;srﬂleﬁdée{ye splawsiase fised I/ Crierm ¥idiabmpilene N -

ggg{ or Cr gﬁrarsltggl_y onEQEFEXFRY G0 CLBEN O F&Y. M ABhreFRYidAOIRUGH RBleBePVanaN
up,
e be?outmely performed by the skllled person from information available in the field.

The antagonist can also be a peptide or peptiomimetic, comprising some or all of the

20 amino acid sequence of SEQ ID NO:1, or amino acid derivative or analogues thereof.

In the accompanying examples, the inventors provide exemplification of péptides
containing some of ~the amino acid sequence of SEQ ID ~ NO:I:
KINATDADEPNTLNSKISYR (SEQ ID NO:6) and EELSAAHTLV (SEQ ID NO:7).
25  The inventors have demonstrated that the peptides can antagonise the EMT p‘romoting'
function of Dsg2, and hence they are preferred embodiments of the antagonist of the

invention.
In addition to the peptides of SEQ 1D NO:6 and SEQ ID NO:7, further peptides can be

. 30  prepared comprising some of the amino acid sequence of SEQ ID NO:1. The utility of
such further peptides as antagonists of the EMT promoting function of Dsg2 can be -
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by an al kyl or aryl group, or an alkyl-CO or aryl-CO group, each of which
may be 30optionally substituted. The C terminal nay be protected by an

am de gr oNp 2011/d3y448 substituted am de group. Protease- pesicHan®iot a

pol ypepti de derivative and the pol ypeptide fromwhich it is derived may be
eval uated by neans of well-known protein degradation assays. The relative
val ues of protease resistance for the pol ypeptide derivative and

pol ypepti de may 5t hen be conpared. Peptoid derivatives of the pol ypeptides

of the invention na e . Leadil si gngd from knaw edge of, the structure of
t he pol ype‘Bf"'i'SHF?B '@B%HE? C#E)F%}')g flaé%Ve agif}lemé'lrég 'H%ﬁf’ogeasi?ge(ﬁ'ei"é‘?’ﬁév‘el op
peptoi d deihe ¥aoimpasyiRc &Ry to wel | -established protocols. 10 '
Ret ropeptoids, (in which all am no acids are replaced by peptoid residues

in reversed order) are also able to mimic antibacterial polypeptides

derived fr WaleYel NS . o N ' i, t he
opposite d?l?ge@tg? chgri]tm?ln&ﬂ)hgﬁ I d%ﬁééf&%%?%ggsgr%l’ég?'ﬁég’e@% éidg%g%égqg tl[;pleepti de
or peptoi dagpeppanyeghaxpeiirdersowee synthgsieetebyp Baitide @.0 s i(GhantilipsVA, UShgsul t

t he side chains 19f t he ﬁeFt ofifd [esidues are a&I e t@p point in t{;e same
direction RaMt REL; GANRARIEH RIS then SOBPIEE A afYBISHE | Ye PERAYERr ¢ BPOTR R0 ment
of a nodi fieathiques Mrohispapli kigsvrator ahélipigpatadioh E pepyRBL 40N MaRFs! sedsg D- am no
acid fornms of the peptide. The preparation of peptides using D 20 am no
aci ds rat h&pdiphegsfarmegpnd skiliedPegioBatigneadhs daldedspessop GRETHREIPIIEEk down of

such an f’ﬂlg&}ﬁtairmd{g RETE ol BT RLRH NG aBIIQEERRES of SRS 116 A% N%hnki h&: ARGy Of
agent which need to be adm nistered, along with the frequency of it's
admi ni K& r aasi aptagonists of the EMT promoting function of Dsg2 using the information provided

herein and from common general knowledge.

The peptide antagbnists according to the invention may comprise all 40 amino acid

residues of SEQ ID NO:.l, with or without any amino acid substitutions. However, as
15 mentioned above the inventors have determined that peptides having. 10 amino acids

(EELSAAHTLV (SEQ ID NO:7)) and 20 amino acids (KINAVTDADEPNTLNSKISYR

(SEQ ID NO:6)) can antagonise the EMT promoting function of Dsg2. Accordingly

preferred peptides according to the invention can range from about 10 amino acids (for

example, 7, 8, 9, 10, 11 or 12) to around 20 amino acids (for example, 18, 19, 20, 21,
20 22). |

The peptide antagonists can also contain further amino acid sequences which are not
derived from the amino acid sequence of SEQ ID NO:1: for example, other amino acid
sequences which provide a separate function of the peptide (such as a tag, or a catalytic

25  domain). Such peptides are also included in the antagonists of the invention.

Also, it will be appréciated that the invention may be put into effect using derivatives or
analogues of these preferred peptides that still lie within the definition of the amino acid
sequence provided by SEQ ID NO:1. |

30 '
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The peptides, anal ogues, or derivatives of the invention represent products
that may 25advant ageously be expressed by biological cells. The term

"pept i domvoebiwi3eseef ers to a conpound that nimcs the cecofrapratimnzand
desirable features of a particular peptide as a therapeutic agent, but that
avoi ds the undesirable features. For exanple, norphine is a conmpound which
can be orally 30adm ni stered, and which is a peptidom netic of the peptide
endor phin. There are a nunber of different approaches to the design and

of "t he i uehERORageTPGs Do RSt chhAeon HrhsPt Rh e S8R0 coul o

is well Knewl rbdidRb arsresiatady paauddi(RBREEA Mlurd afin@adi@VnoRhaail amineei ght
chem cal conpound. Many pharnaceut.i cal _dru%s. are snmall nol ecul es. . Such
ant agoni st@% aneing geidtMimien Vit pavler side £hpingRr pertide drpkhons eFepeRiedf snal |

ol ecul e | ARFAIAS, it BN I AU REGRUA ey by bgich BY R, (see

bel ow) represents”a suitabl e neans of - ntifyrng su I nhibitors.
Fur t herS t yipesingf prartégp giosps, nfot egarhge, groepamatd simdaruplogderiies ki acetyleorf i r st

aspect of the inventjon.,, For exa t.he ant agoni st my, be an aptamer.
Aobaner s Ao STE Ol bEBPEEaRES Thanafe Bl ASR Soustieh ey 32 ARRETEN-
sequence- deprRNeE Bt mdhidRe ondxh@fdalepadd i@ foprRal Asindntibael abolvgandsil@sed on a
| ock-and-key fit between the aptaner and |igand. Typi ?all ,..aptaners may
conpri se EIFRBLAZIGIHR deriBHVGanalosys for bty INRtagenitts of B 1%’1\415 DR 8 s DNA)

or singl e'fﬁh&ﬁaﬂ@%@“uﬁﬁ%%&hrﬁérrﬁﬁ% vid@P haRR SndRYmPE A6 geferhi nd both

nucl ei ¢ acid and non=nucleéic acid targets. Accordingly aptanmers may be
gener atled krleadedgecogni se and so bind to and nodul ate the function of 20
function of the am no acid sequence:

TQDVFVGSVEEL SAAHTLVIVKI NATDADEPNTLNSKI SYR (SEQ I D NG 1), or a fragnment or
vari ant t hRrckaferiv@fvet henyEf&edbo roridecieise g Peptiei Hadblife i@ pivereE sampdgs dfe

sel ected from random sequence. pool s, fromwhich specific. aptaners may be
dent i 11 echeRNTEHS SRR o DFreasis e MaLFYS PLREP0E PBE P RECRIER 5P ERNERT i ty.
Met hods f ahe §d¥8ntichDinBILEE P&itbia WeANHivE£ b Gk RNy peftiR P BuaRifo 4ty Hévadesi red
specificity are well known to those skilled in the art, and include the

SELEX Ssystfeheanralpeatdasiandgsptide-nappahbrisy- exponential enrichment) process.
Briefly, large libraries of oligonucleotides are produced, allow ng the
i solation of large ampunts of functional nucleic acids by an iterative
process ofPdptidasiand poyetmiies awomird; Subs myesivn reaypie subjeelt tb dagradrtion gt 2
pol yner as & b3t Of %%gr?st tsgcr:}i as protease activity in biological systems). Such degradation

may limit the bioavailabilitybofthe polypeptides and hence the ability of the polypeptides

20  to achieve their biological function. Thelre‘are wide ranges of well-established techniques

by which derivatives that have enhanced stability in biological contexts can be designed

and produced. Such polypeptide derivatives may have improved bioavailability as a

result of increased resistance to protease-mediated degradation. Preferably, a derivative

- or analogue suitable for use according to the invention is more protease-resistant than the

25  peptide from which it is derived.

Preferably, the polypeptide may be made more protease-resistant by protecting the.N
and/or C terminal. For exarﬁple, the N terminal.may be protected by an acetyl group, or
by an alkyl or aryl group, or an alkyl-CO- or aryl-CO- group, each of Which may be
30 optionally substituted. The C terminal may be protected by an amide group or by a

substituted amide group.
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30 A second aspect of the invention provides an antagoni st of Dsg2 for use
as a nedi canent for preventing or treating cancer, wherein said antagoni st
is a Dsgavpabypspisode or a fragnent or variant thereof, polrayson/mai7d

pol ypepti de has one or nore ami no acid residue. substitutions, inversion
and/ or deletions within the sequence 5

TQDVFVGSVEEL SAAHTLVIMKI NATDADEPNTLNSKI SYR (SEQ I D NO 1) or a fragnent or

vari ant thereof, of the EC2 donmain of Dsg2. As well as ant-agoni sts which
affect the EMI pronoting function of Dsg2 by nodul ating

t hef uncti onof t heam noaci dsequence: 10

TQDVFVGSVEELRARHES: MMt NATOABEBEPHNSIeHSYIR o £7Qhk Ebolli@eﬁt)de a0t Waich tiype  of
antagoni st of use in the invention can be a Dsg2 pol ypeptide in V\ﬂ??(:h t he

am no aci diesisedigne eosvafuaied Ppmeens19f wellknews @EP‘@B dsgrag@ioneassdis- f et i onal .
Such a pol r¥|?ﬁpé L fiGes r(ﬁ‘%e ARisPRcAfYr Iﬁ;e{)@&’e debiRedveOml PeIypeptRleGRPet i ti ve

i nhi bitor native and hence reduce MI' pronoting function of
nat i ve SDsglen Hescopiared. the present invention, it was not known and was not
obvi ous that the amino acid region of SEQID NO 1 regulated the EM .
pronoting function of Dsg2. As nentioned above, -the skilled person can test

whet her a Rp@ad pedivapes! oftde Palipagidesnef e iaventivn enagricn@adilyi desigasd tos
repl acenents, inversion and/ qr. del eti gns wit hi nélhe S

T@VFV@VEEBSM%HEWFNMH&@@W@U@&P% Gaspsie N@)Vﬂ'bagﬁggﬁwf"iel maxnbesq

ant agoni st,ge@fo debBlofFMptbid R4S édéﬂﬁitidggﬂ vl |- BiRshed bRgbcbRe " Bl ocki ng EMT
assay” and "Cell invasion assay" described in the acconpanying exanpl es.

25The ol ypepti de of this aspect of the invention can conprise SEQ I D NO 2
or a fr agz%éﬂt'{op%&?ldgo(sn Wﬂ?cheﬂlpalﬁﬁllodacp 'aXQ gngaltldcg@ bgg)%wt%{lﬁreg fn re@ds Q0 acid

resi due s i nver st on an sequence v
TQDVFVGSVEE&@MbFElsVMKIeNA”ﬁ%DERNBhNSMI $2{Rp¢;SEQ ddDiviiDfroin. apBypéi;frotagnﬁrem "we
in e ,ani no acid

i ncl ude where the S not E
30sequencéd“BiP eﬁ%dzg eﬁé‘lt) e@ %f'l‘i'riﬁtt o‘??pggteéﬁreétt'ﬁ ﬁé}?ﬁlégf’"% NS R nFont i ng
function afonfpa@d.to a peptide or peptoid-peptide hybrid containing one peptoid residue. As a

15 result, the side chains of the peptoid residues are able to point in the same direction as

the side chains in the original peptide.

A further embodiment of a modified form of peptides according to the invention
comprises D-amino acid forms of the peptide. The preparatien of peptides using D-
20  amino acids rather than L-amino acids greatly decreases any unwanted breakdown of
| such an agent by normal'metabolicvprocesses, décreasing the amounts ‘of agent which

need to be administered, along with the frequency of its administration.

The peptides, analogues, or derivatives of the invention represent products that may

25 advantageously be expreséed by biological cells.

The term “peptidomimetic” refers to a compound that mimics the conformation and
desirable features of a particular peptide as a therapeutic agent, but that avoids the
undesirable features. For example, morphine is a compound which can be orally

30  administered, and which is a peptidomimetic of the peptide endorphin. There are a
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A "variant" of the polypeptide refers to Dsg2 pol ypepti de wherein at one or
nore positions there have been amno acid insertions, deletions, or

subst i t utwonsi/®sidber conservative or non-conservative. PEOIGEsENPIEs t he
pol ypeptide may contain deletions of sone or all of the 5am no acid
residues of SEQID NO 1. Methods of preparing a pol ypeptide of the second
aspect of the invention are well known in the art; for exanple using
reconbinant DNA technol ogi es as set out in Sanbrook et aI (2001): Mol ecul ar

clonlng, r manual n di.tion, or Pre 10Col d
Spr 1 ng . Har Bi5Toer REp PRRonss K5 SEbA B it PR eREL aDF SRT2 s

provi ded a&mhmenemﬁnof t he exanpl es |n SEQ | D NO 2; further exanples can be
| ocated from protein databases, for exanpl e NCBI accessi on number NP
001934. 2. An exanple of a nucleic acid sequence 15encodi ng an am no acid

sequence ofheDafgo Ran o@%é C?hl»rb@lné\ﬁ Whls@%e§%hﬁn RURBRE. NORFA7 Zondall From

this information, the skilled person can readily prepare a Dsg2 pol ypeptide
havi ng Sonemalecuisiie vt kmowadh gharesicdlogy pxpbigchemasitysas a lowemsicoraraweiglr

dol et Tons AL 5,R9. SRAYRERaTSRAMITRYGRASH ThMGNSTARRERMTRSK SYR
may be identified as part of a high throughput screen of small molecule libraries. The '

screening method according to the invention (see below) represents a suitable means of
identifying such inhibitors.

10
Further types of antagonist molecules are also included within the first aspect of the

invention. For example, the antagonist may be an aptamer.

Aptamers are nucleic acid molecules that assume a specific, sequence-dependent shape

15 and bind to specific target ligands based on a lock-and-key fit between the aptamer and

ligand. Typically, aptamers may comprisé either single- or double-stranded DNA
molecules (ssDNA or dsDNA) or single-stranded RNA molecules (ssRNA). Aptamers

may be used to bind both nucleic acid and non-nucleic acid targets.  Accordingly
aptamers may be generated that recognisé and so bind to and modulate the function of -

20  function of the amino acid sequence:

TQDVFVGSVEELSAAHTLAVMKINATDADEPNTLNSKISYR (SEQ ID NO:1), or a

fragment or variant thereof, of the EC2 domain of Dsg2. Suita.ble’» aptamers may be

selected from random sequence pools, from which specific aptamers may be identified

which bind to thé selected .target molecules with high affinity. Methods for the

25 production and selection of aptamers having desired specificity are well known to those

skilled in the art, and include.the SELEX (systematic evolution of ligands by exponential

enrichment) process. Briefly, large libraries of oligonucleotides are produced, allowing

 the isolation of large amounts of functional nucleic acids by an iterative process of in

vitro selection and Subsequent amplification through polymerase chain reaction.

30
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A preferred enbodi nent of the second aspect of the invention is wherein the
antagoni st is a polypeptide conprising the am no acid sequence of SEQ ID
NG 8. SEQvbRoN@3ef0i s 25 provided at the end of the exauwleaobmloows The
pol ypepti de sequence of SEQ ID NO 8 corresponds to a Dsg2 pol ypeptide

havi ng the am no acid sequence of SEQ ID NGO 2, but w thout the non-CAR
sequence of EC2, as set out in SEQ ID NO 4. A preferred enbodi nent of

t he second aspect of the invention is wherein the antagonist is a

30pol ypept | C risi it he am no.aci ue {5 SEQ | Q I D NO
9 is provi %ggcogﬁg? e oefg% %f'e'{t'ﬁ’{% PEX ‘%plag?%g?ngs\rfev%??g% §B%fpagﬁlﬂg§£ca§n§§luence of
SEQ | D NO #&r pearitagpentlating candas gwhgeeih yspripintgieniiai adsgheobpeptialeacial
sequence of SEQ ID NQ 2, but wi thout the ECL nglﬁECZ CAR sequences, A
third aspedi8Tfit ohariaRictheieh Whesdn fay Bﬂy%’t“g@ § ONe OF PHE R Aot i ng

function ofesials 9ZubQltutkdR, aSinGerBAll CAIBEY  fRletiBREVEDtHiAG B { lsB@lech®d
cancer. As nentioned above, the authors of international patent publication

VO 99/5§714§Q9N§y§§tV&E{e&A&IéTLVM§T&AD%BB@hNSKwaYR CARQ 5D tNG:IYeriased from
t he. EC2 do npenpgr \QE@% tﬁgpgofbgf#ggeiggm?ﬁ%qllﬁg%_ng agents for treating cancer .
astasl s. € au

and/ or inhibiting ne ors ate that such nodul ating
agents shoul d inhibit cadherin-nedi ated cell adhesion. However, we wish to
poi nt out e of the. EC2

donai n of &]g’tﬁ”gggﬁl?ﬁ%t”:“?ﬁ%‘(‘ﬁ?}g%%éggﬁl\\égg’ﬁ‘;é‘gg“]gt Pﬁqﬁ@%{gbﬁ%p%mg? AYE uncti on
of the function of . the amino acid sequence:
10 TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ 1D NO:l),
another type of antagonist of use in the invention can be a Dsg2 polypeptide in which the
amino acid sequéncé of (SEQ ID NO:1) is altered so as to be non-functional. Such a
polypeptide can act as an antagonist by functioning as a competitive inhibitor of native
Dsg2, and hence reduce the EMT promoting function of native Dsg2.
15 ;
Until the present invention, it was not known and was not obvious that the amino acid

region of SEQ ID NO:1 regulated the EMT promoting function of Dsg2.

~ As mentioned above, the skilled person can test whether a Dsg2 polypeptide having one
20 or more amino acid residue replacements, inversién and/or deletions within the sequence
TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:lj has
utility as antagonists of the EMT promoting function of Dsg2 using the “Blocking EMT

assay” and “Cell invasion assay” described in the accompanying examples.

25 The polypeptide of this aspect of the invention can comprise SEQ ID NO:2 or a fragment
thereof wherein said polypeptide has one or more amino acid residue Substitutions,
inversion and/or deletions within the sequence
vTQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:I). By
““fragment” we include where the polypeptide does not include all of the amino acid

30  sequence of Dsg2, but can function as an antagoﬁist of the EMT promoting function of

Dsg?2.
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Dsg2. This can be clearly seen fromthe data presented in the acconpanying
exanpl es. 15Hence the nodul ati ng agents disclosed in WO 99/57149 are not
ant agoni swe 20fi/d3baot hi rd aspect of the invention. Mowewas2010a01776 t he
present invention, it was not known and was not obvi ous which region of the
Dsg2 pol ypeptide was responsible for regulating the EMI pronoting .
20function of Dsg2. By "antagonists of the EMI pronoting function of Dsg2",
we include those antagonists discussed above in relation to the first and
second aspects of the invention; i.e. where the antagoni st specifically
bi nds the am no acid sequence of SEQ ID NO 1; where the 25 antagoni st
i ncl udes s@Mmearfnt"alfltheqfol yoeptidarieftes 8 Os@ pEgpLpridewitdreidtidnle Or NOre pbsitionis am no
acid derivatives or anal ogues thereof; where the antagonist binds to a
ol ecul ¢ WATTE Y BoeA D oRe FBTeB o delstions, of a¥DIiEony ERer £enRAIaP | 1

function ofonlgdshatildI o BRankE twwis%bm nytcbithin e RliotdsI domS N R @eabl v,
t he antagoni st of this f§EeCt of the inventfion is an anti body or anti body

fragmert ocmigeadidegsidyes:o @é@tN@é a peptidomnetic; or a small nol ecul e.
Preferably, the antagonist of this aspect of the invention is a monocl onal
or polyclonal antibody; or a peptide or peptiomnetic, conprising sonme or
all of thel\daﬂrbdsmfaceipﬁkir%emmmstidzfofﬂEQedePa@em of dre iavdntion a&re ivatlidteowwvat i ve or

anal ogues there for exanpl e es conprising the am po acid
sequence 041 l\&‘i’ﬁﬁﬂﬁﬁ?\ﬂ"ﬁ‘ CS“PE‘ g@%g[ﬁe%" 'e%ﬁﬂs %EL'S%K’QQ‘I?QE(?SEIQ | D

NG 7). PrebesigbMsiectiBe cldhinadPMbsfatd?y nladld, @t‘s%%notomr@ﬂngwrdrmegs,_s a Dsg2
pol ypeptide or a fragnment or vari ant t hereof, wherein sai pol ypepti de has

one or!0oréold fpring Barber, New York. |
resi duesubsti tutions,inversionand/ ordel eti onsw t hi nt hesequence

An example of an amino acid sequence of Dsg2 is provided at the end of the examples in
SEQ ID NO:2; further examples can be located from protein databasé's, for example
NCBI accession number NP _001934.2. An example of a nucleic acid sequence
[5 encoding an amino acid sequence of Dsg2 can be found at NCBI accession number

NG_007072.2.

From this information, the skilled person can readily prepare a Dsg2 polypeptide having

one or more amino acid residue replacements, inversion and/or deletions within the
20 sequence TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID
' NO:1).

A preferred embodiment of the second aspect of the invention is wherein the antagomst isa
polypeptide comprising the amino acid sequence of SEQ ID NO:8.. SEQ ID NO: 8 is

25 -provided at the end of the examples below. The polypeptlde sequence of SEQ ID NO:8
corresponds to a Dsg2 polypeptide having the amino acid sequence of SEQ ID NO:2, but
without the non-CAR sequence of EC2, as set out in SEQ ID NO:4.

A preferred embodiment of the second aspect of the invention is wherein the antagonist is a

30  polypeptide comprising the amino acid sequence of SEQ ID NO:9. SEQ ID NO: 9 is
provided at the end of the examples below. The polypeptide sequence of SEQ ID NO:9
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10 TQDVFVGSVEEL SAAHTLVMKI NATDADEPNTLNSKI SYR (SEQ ID NO. 1) or a fragnment or
variant thereof, of the EC2 domain of Dsg2; preferably the antagonist is a
pol ypept iwe 200mBs448i Nng the am no acid sequence of SEQ | Bc@Bpiopoefrer abl y
the antagonist is a polypeptide conprising the am no acid sequence of SEQ
ID NO 9. 15The utility of further agents as antagonists of the EMI
pronoting function of Dsg2 can be nmeasured using the "Bl ocking EMI assay"
and the "Cell "invasion assay" described in the acconpanying exanpl es. For

exanpl e, the ant ni entified accor di n g net hod
accor di ng ‘ioérefﬂ‘l’ggﬁg tr?\?eﬁnﬁztfﬁyypﬁ@gq’avmguge aérc‘zln%g%véequ 5%?@ @?\’p@teng%qf t he
aspects of witth@t ihaVEDL A EORY ARWegiidnogs. t 0 reduce the EMT pronoting function

of Dsg2. EMI is a program of devel opnent of cells characterized by | oss of
cell adhesion and increased cell nobility. EMI enconpasses a nunber of

different gdeyef é%ﬁ&?@?ﬁl'e 1:We99@:§ @9 ides] HOSRadBARL of B EXANprokBdtih ﬁmfc%l%ﬂ on of

Dsg2 i n cancer clude cell netastasis and cell 1invasion. erefore,
pr ef er &bl yDsgadoBe ane agdwamcry forf preveating pretcgatingancere | nventi on reduce the
cell nmetastasis and/or cell invasion pronoting function of Dsg2. Methods of

determ ning the effect of an antagonist on the cell netastasis and/or cell
i nvasi on pAs)rmhtl&g:df sboot| e afthddsgl iateenapivlali sheght pabBdanion rIWOh99/SBl490k| ng

EMI assay" and the " i nvasi on described in acco |ng
exanpl es. %8s at"ceaﬁé&fswnv(écqgﬁ&uoagéf*g%F't%fﬁegedofforemﬁté?l dqun ghid

bl adder; bigagtuséd MMRbeuIAL z@h@)for Gohiap ,ca.ﬁc%%@d/@r ﬁﬂi@mﬁ%trﬁété"étasnsk' ﬂn:ey
(renal ceI ); leukem as; |un nmel anong,; homa; pancreatic;

prost atle: akiors staipthat sugh quugsn&agqn&ﬁ Sh@‘déﬂiﬂ‘amy%dgefék@ jnted celhadhesiornt or s
have denonstrated the EMI pronoting function of Dsg2 in prostate cancer,
breast cancer and skin cancer, cell lines. Hence a preferred enbodi nent of
t he i nventiiomeves weheiskitnpsial alit ¢cleat cedulasnpageatsaledvahfigethe OABas® of éiecer or

he | nventh GhiaTat GLEHET 80 (P E BROTCH TIABE (s gh Dt CHT RPN I gnosi ng

cancer ar eDel IThi@r@melcmﬂpee@rﬁrom$leeedataf Qfeseﬁhl@ﬂrmhl&, adabmpar{ymngam@n@er gov/
whi ch prow des details. of different t cancer; how t hey

15di agros &denca i perating aeents éﬁ?'ﬁﬁf-‘tﬁ‘t@w@ﬁ@/ %ﬁf%@Grﬁoéf‘@a%?F“sf%%f tP? e}gﬁd, second

and third AsRestde flveddtm. i nvention are used as nedi canents. Various means
by which the nedi canents can be fornul ated are provided bel ow. 20

Moreover, until the present invention, it was not known and was not obvious which
region of the Dsg2 polypeptide was responsible for regulating the EMT promoting
20  function of Dsg2.

By “antagonists of the EMT promoting function of Dsg2”, we include those antagonists
discussed above in relation to the first and second aspects of the invention; i.e. where the
antagonist specifically binds the amino acid sequence of SEQ ID NO:1; where the
25  antagonist includes some or all of the amino acid sequence of SEQ ID NO:1, 6r amino
acid derivatives or analogues thereof; where the antagonist binds to 2 molecule which the
non-CAR region of EC2 interacts with, as part of its function of regulating the EMT

promoting activity of Dsg2.

30  Preferably, the antagonist of this aspect of the invention is an antibody or antibody

fragment or derivative; a peptide; a peptidomimetic; or a small molecule. Preferably, the

20



A further aspect of the invention provide the use of an antagoni st
according to the first, second or third aspect of the invention in the
manuf act we 20f1/B6¢4w@di canent for preventing or treating eamaB2010AbAv7sti |
further aspect of the invention provides a nethod of treating cancer
.conprising admnistering to a subject a therapeutically effective quantity
of -an antagoni st according to the first, second or third aspect of the

i nvention. A fourth aspect of the invention provides a peptide
conprising the am fn?] aci d sequence 30 .TQDVFVGSVI ELS HII'LVII\/KIngA DADEPNTLNSKI
SYR (SEQ [19tagenish of thig 3qaaeHR VRIERD S & RElop 081G EECERARTPY ( SEQ

ID NO 7)), Qibtide bf RYMBAImAC, dMdridMg sbslopall ofM@tathdmi RuESRBLF SPEEDt i on, it
was not known and was not obvi ous which region of the 5 Dsg2 pol ypeptide

was resporNPHl er winoragigudesivativg of Realesurs plesiedt fon gxamaied PeideT CamRjBingHence
the pepti h NOUKGRNOSER NS Be8H Sypect ed
to have u'(tjtlﬁ? ﬂ'ngséczdnfsggﬁﬁ%es%fsf %P@AT]BX prom)tlbng ?gndgtl on ofI?Dsg

Pr ef er abl yEEIRA AHPLVASEQfIDINOF).aspect of the invention is an antagoni st of
Dsg2, which 10 nodul ates the function of the am no acid sequence:

' TQI)VFVGSVEELSAAHTLVIVKI NATDADEPNTLNSK1SYR (SEQ ID NO 1), or a fragment or

vari ant theeRedbly, dhe bi@gdaist AQRBIRpet 0PI invBitionf IsagVegy polypeptide anta
thereof' we include those fragnents or variants of the pep t| e di scussed

above in risganber parienethpiels twheegye seidopolypretifie e neer meye ppipg dfid
i nformatiaon sgécesruﬂgtn& dnle Hh@é}s&t'%/&f %el%ﬁ[?ﬁé demaﬁﬁormengss@em s

aspect of tf':e i nvention nay found for exanple, the first aspect of
the i nwentT@BV@NﬁSNBiﬁIS\AeﬂHN‘éMKINHJ%@WELESBW%lkéSBQtH? INO:ds ot @ how a

- pepti de Oflfé%%%hgi? g{%l%lh greg oéitf?evgg OQla%aor}' Bsggpﬂrepe?{]bz)ﬁthe aQ]tzfA‘omEt ltsg aspect

of the in qe conpri % NG cact d sequence
of SEQ I D NGp2ptde orhprxige e fa)rhm‘qsa;lidncarméqdeheaf eﬁfSEQMiBrEOEB s@efdrabdl yheept i de
has one or nore am no acid residue replacenepts, inv d/ or

del eti ons 3WAANIS s AECYRERILE COMARTRADELVENR 28 KA IRLAKP fLNSKI SYR ( SEQ

ID 25NO 1) or a fragment or variant thereof, of the EC2 domain of Dsg2. An

enbodi nent of this a;tgect of the invention is wherein the po peftl de
conpri Kes Theeutdity abfuabrroresegge anaswistsehe BMDppnting ey cfipn Nﬁ%@g can

be measured using the “Blocking EMT assay” and the “Cell invasion assay” described in
the accompanying examples. For example, the antagonist may be identified according to

the screening method according to the invention.

20 As discussed above, the antagonists of the aspects of the invention may function to
reduce the EMT promoting function of Dsg2. EMT is a program of development of cells
characterized by loss of cell adhesion and increased cell mobility. EMT encompasses a
number of different developmental pro.cesses.. Those most relevant to the function of
Dsg2 in cancebr include cell metastasis and cell invasion. Therefore, preferably the

25  antagonists of the aspects of the invention reducé the cell metastasis and/or cell invasion
promoting function of Dsg2. Methods of determining the effect of an antagonist on the
‘cell metastasis and/or cell invasion promoting function of Dsg2 are provided herein in
the “Blocking EMT assay” and the “Cell invasion assay” described in the accompanying
examples.

30
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30Until the present invention, it was not known and was not obvi ous which
regi on of the Dsg2 pol ypeptide was responsible for regulating the EMI
pr onot i ngvbuncowdzenaoof Dsg2. Hence t he pol ypeptide of tlrcs/Geepeai1b t he
i nvention could not have been expected to have utility as antagoni sts of
the EMI pronoting function of Dsg2. Preferably the pol ypeptide of this
aspect of the invention is an antagonist of Dsg2. By 5"fragnent or variant
thereof' we include those fragnents or variants of the pol ypeptide
di scussed abgve in relation,to the second aspect gf,the in tign, [Further
i nf or mati ot cERERr ﬁ’fen'é‘gltuﬂ% aBrtt\é‘f)eéroztcfiB‘i?r’ogr gxp%@ﬁ’ptgﬁqqfe&gbrg%gg@ |fr213’gantd o this
aspect of }hde); corgenkealn endynmddealf Iabng @énal EAN); RYlMiLL ludghmeaonadNaspect of
t he invention given 10above. Al so, the,exanPIe,grovides details as to how a
pol ypept i dédgkinglymphoiag; @arcrentics pestatpaskit pBhthyEid-be prepared. A sixth aspect
.of the invention provides an antibody capable of specifically binding to
t heam noaci dsequence 15 TQDVFVGSVEELSAAHTLVMKI NATDADEPNTLNSKI SYR (SEQ | D
]IC\ICI 1)  K1NAT DRDERNTIpASKN S ¥RenBEQtheDn Dt @} have BEMSISMEIFd \th¢ ST IpPmMGing) | or a
r agnent vari her eg Until,th resent .i.nvent.i i t known
and was ngfrn%'l?\'}iogtrﬁssg\%\ﬁ? 8F1°S£aéeg?acr)’ﬁerb reﬁg@ncﬁ%&&gﬂ%&;bgg%Ihhées. ﬁg}c@%
responsi blgeft@ed eapedidening thd)iveMbnds onetcimenid vameti Brprestatbsgyer, besagie t he
anti bodi es of this aspect of the invention could not have been expected to
have utili%)ces8r S cAySHi sts of the EMI pronoting function of Dsg2.

10 The antagonists of the first, second and third aspects of the invention are used to prevent

or treat cancer.

Methods of diagnosing cancer are well known in the art; see, for example,

hitp://www.cancer.gov/ which provides details of different types of cancer; how they are

15  diagnosed; and potential treatments.

The antagonists of the first, second and third aspects of the invention are used as
medicaments. Various means by which the medicaments can be formulated are provided
below. |

20 _
A further aspect of the invention provide the use of an antagonist according to the first,
second or third aspect of the invention in the manufacture of a medicament for

preventing or treating cancer.
25 A still further aspect of the invention provides a method of treating cancer comprising
~ administering to a subjeét a therapeutically effective quantity of an antagonist according

to the first, second or third aspect of the invention.

A fourth aspect of the invention provides a peptide comprising the amino acid sequence

30 TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:l),
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Preferably the antibody of this aspect of the invention is an antagonlst of
Dsg2, which .25 nodul ates the function of the am no acid sequence:
TQDVFVGS\KEBL28AAd44vIVKI NATDADEPNTLNSKI SYR (SEQ | D NG 1) pcorcBrofomgrment or
vari ant thereof, of the EC2 domain of Dsg2. By "fragnent or variant
thereof” we include those fragnents or variants of the pol ypeptide

di scussed above in relation to the first aspect of the invention. 30
Further information concerning the preparation of an anti body according to

of the | mich BIAGEC S ERSKIE R ed o eEofey o bpal PIREE R WP 48" O how

an anti bodyagafent ftivaridgpegéorof the invention can be prepared. 5 A seventh
aspect of the invention provides a peptide, polypeptide or antibody of any
of the fourth, fifth or sixth aspects of the invention for use in nedicine.

An ei ghth @&RT@J ?rgéent m%eﬁtm\aentwa%ogmaw% FaPhA JFREYWhA! re BB Rt | ON

conprising a her apeut 1 cal | ective anmount of an antagoni st, peptide,
polypeﬁt|dkg@moamtmhbdwmaeqmndbhgbmaguMEngdwéﬁﬂTmnrmnmgdbmnwnaﬁﬂ¥gé

phar maceutical |y acc n.one e of the
P gont ot b eEt o JiE el ofe BB Ry SROREhRE Heem ORe AT B o' 05
ng to aboukili@of gom&s@nmEmerpﬂhﬂﬂhgﬁﬂknoﬁbEDggDunt of the antagoni st,

pepti de, polypeptl e or antibody is an anount from about 0.01 ng to about
15 500 ng. In another embodinent, the anount of the antagonist, peptide,

l 0 |
POl ypept | ditefanRNhk iRpad or AL %Bwt”btf thd BILARAUL A PagBBist &F PROUWRHO MY, In

amount of the antagonist, peptide, po ypepti de or
ant i boldy i rsocutatesmoUnthef r onfusbiaant 0 of ny tte abo@Miso nmgaciin anssapence:

- enbodi nment t or._anti body
s an amd P FYEERER s Ty R DD R RS R R AP A LR o B des

~ process fdﬁgﬁ&hiBgv&nﬁh&hﬁﬂﬁbufnmﬁECQQmp&mibfdngEON$yWﬁn@gmnanbmnamg a
therapeutlcall ef f ect unt of an ant agonj st tide tide or

- ant i body a{E?fB‘P di ¥y ”Ecg ‘J[ehg“’?"n ARTEYh °én‘6’”§“ﬁ5hﬂn%c@ﬁfﬁ?{glsf’?sﬁ‘géé%‘fa

vehi cl e. Aclalibitfoanehitsi &pbdiwrakfidehiive amount” is any anmount of an

antagonlst pepti de, polypeptide 25 or antibody according to the invention

whi ch, ISwhen adninistered to a subj ect provides prevention and/or treatnent

of cancer. F)&Ahglsl“mrﬁl%{lon l;éwc@m\/n%r&'@lBFé’ﬁEr%tlommleﬁ)tldi%%mn t8MhigRpedl othuMan

bei ng. har maceut 1 cal acceptabl e vehicle" as referred to herein is
any physi dh@gwmionmdm folred atnhmanmlq, tlostersodspent df thariyveskon givemalione art

useful in /I‘l(s)or rtTllljel e‘%}awﬁ% pDrQ\?iﬁgaa%?allts a§ ?ol ho%%gﬁld%'o?&% aspect of the invention can

be prepared.

20 _
A fifth aspect of the invention providesAa polypeptide comprising the amino acid
sequence of SEQ ID NO:2 or a fragment or variant thereof, wherein said pblypeptide has
one or more amino acid residue replacements, inversions and/or deletions within the
sequence  TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID

25  NO:1) or a fragment or variant thereof, of the EC2 domain of Dsg2.

An embodiment of this aspect of the invention is wherein the polypeptide comprises the

amino acid sequence of SEQ ID NO:8 or SEQ ID NO:9.

30  Until the present invention, it was not known and was not obvious which region of the

Dsg2 polypeptide was responsible for regulating the EMT promoting function of Dsg2.
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There are a nunber of different ways in which the antagonists for use in
the invention can be used as a nedi canent, 5The antagoni sts may be conbi ned
i n conposwbi2onsbavi ng a nunber of different forns deperditagg2oiomopast i cul ar
on the manner in which the conposition is to be used. Thus, for exanple,
the conposition may be in the formof a powder, tablet, capsule, |iquid,

oi ntnment, cream gel, hydrogel, aerosol, spray, mcelle, transdernmal patch,
| i posome or any other suitable formthat nmay be administered to a person or
ani mal . |t will be ate hat. t he. vehi the co si tion of
the invent %ﬁeélifoﬁﬂlweﬁggéoﬁft IR I it%wveqtlﬂ"e‘i"é\@ﬂ@? G pEn eﬁfBjce%jttoto whom
it is givefwe @tnl(iiymE}Ttﬁg'oﬂmsyof@me%r&ﬁbﬂlr\geﬂuyct% of DegANt agoni st to the
target cell, tissue, or organ. Hence, it is preferred t hat that antagoni st
IS deIrvered by neans of a suitably protected carrier particle, for

exanpl e, gfef:a% t‘ﬁe #%S/}g}ﬁ R RO %§t of%he fHRfidn0EH a%%&n\{ﬁtdf\ﬁ%éﬂ lagr eof,

may be used ways. I nstance, system ¢ adm nistrafion may
be requi redragmeero/Iana:asberedfé“anmlbdnjihese fragratats araarings of therpebyfpeptidg be

ined with wh le, be i d orall
' the ot el afugrare oiyse e SR el o B4 p R, & o e That the

anti bodi es, or derivatives thereof, are adm nistered by injection into the

bl ood stream 20l njections nmay be intravenous (bolus or infusion) or
subcut aneditheniBfqimatign rq«ws%rgrnsﬁlye Prap3ratignefi aRalypeptide acredBgde Hds AR lhe

| nj ect ed BeiE ko bd)od fol at, RRIUBAPE] HE LAY ARRULIIGERLIloRSIVERY D
conbi ned in pharnmaceuti'cal conpositions having a nunber of different forns
dependiOng, abpye. palso,l thekezampie provelesrdetaids as @ hat a:nolvmndeaf hismpspeitof 81§ is to
be used. Thus exanmple, the conposition nmay be in the formof a powder,

tabl et, cane" 'ongﬁnberfr ,af%di ntment, cream gel, hydrogel, aerosol, spray,

m cel | e, transdermal pat ch, Ilposorre or any ot her suitable formthat nay be
adm nistered, to a person, o cat d,that.the vehicle
of "t he: corbaBT FBRGH BN P B UHeHOAIOBE B e et G2 i I Ber af o

by the subhgct to whomit imsingi ven, and 30prgéigrably enabl es dguenery of

the therapeutic to the target cell, tissue, In a preferred
enbodi 1r§entTQ@MEVSﬁé[rEﬁééé\tft}?@aYMmMID@@%PT&TIW%‘S%RandSEQe ;’J[ﬁar N&cBut i cal

CONpOosi t | qan\l/m& bﬁTm@mmilseelth@%) of esmmﬁvqsﬂzeqbrmtv) drhe.

phar maceut i cal e 1s a gel and the conposition is in the formof a
cream or ﬁh@anMHNaﬁﬁnMagcﬁ]sts may al so be incorporated within a sl ow or
del ayed rel ease device. Such devices may, for exanple, be inserted on or
under the skin, and the conpound may be rel eased over weeks or even nonths.
Such deV|d&aunﬁyp@ﬁmpaﬁemﬁmlanh¥rﬂdkamMa@&buesmh&mvhomgMRmnﬁybneﬁﬂnent with

an ant_ggoni st cor to the invention i ired an whi ch
nor malq%y r}%ﬁa W?t@&dg?ﬂre%f’@ﬁ?'mag?rr %W@Hr‘%@‘ d:‘(?‘%—gtp“l"e(ﬁg‘ﬁ 'é‘i“l"? of Sgét i on).
Hence the antibodies of this aspect of the invention could not have been expected to have

utility as.antagonists of the EMT promoting function of Dsg2.

Preferably the antibody of this aspect of the invention is an antagonist of Dsg2, which -

25  modulates the function of the amino acid -sequence:
TQDVFVGS_VEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:1), or a
fragment or variant thereof, of the EC2 domain of Dsg2. By “fragment or variant
thereof” we include those fragments or variants of the polypeptide discussed above in
relation to the first aspect of the invention. |

30
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10 It wll be appreciated that the anmount of an antagonist that is required
is determned by its biological activity and bioavailability which in turn
depends owotoa/msede of administration, the physi cochem eal/geopantizes of

t he antagoni st enpl oyed, and whet her the antagonist is being used as a
nonot herapy or in a conbined therapy. Also, the 15 anount wll be

determ ned by the nunber and state of target cells to be treated. The
frequency of adm ni strati on will also be influenced by the above-nmenti oned

boi ng. 4 r oat Lher st thaeegind bt i of L aPRT ARG Bhe Bblledh Ll 57 °

t hose ski |ﬂh@ﬁh\ﬁeﬁtldnhﬂa)al5é ﬁouamgt fo?@xaﬂublb tHErist ¥dpkdi otfhﬁ: lwnt.mcg.lvam ak&ﬂ'eagom st
in use, the strength of the p ration, the npde of adm njstration, and
the advanc&lerhe S’Fa“’EM%P@iV@éég‘“éa' dptoyran ardhedy rikis aFRf&E%flr Ee HYSRE ng on
the particul,ak %#Q;egpt being treated will result in a need to adjust
dosages, incl ug g subj ect age, weight, gender, diet, and tine of

adm nistrati on 25Known procedures, such as those convent i onal | y errpl oyed
by the phajnac |cal dustr Vi Ng. 8xpe n al
trials, etfr‘:‘ Sf Be Of N Re: ﬁ'o'étpa(%lldesl? peBem ﬁogp‘%pct)'rggrmf %ﬁb%ﬁg OF lk}{'}r)lffagonl st
accor di ng mefddﬂm,ﬁﬂwemxmra od op thRe GinEeRiti b i apeintnhedidiyi NMES (such as daily
‘doses of the antagonist and the frequency of adm nistration). 30Cenerally,
a daily dose of between 0.01 pg/kg of body weight and 0.5 g/ kg of body

wei ght  of ﬂﬂte%ﬂt?ﬂés'ﬁéct%@@l% Ak 8fioh Prévifes af‘ifl%rr‘ﬁlh&ﬂtlémléoﬁﬁos%%dcd(nﬂfnstn@%
prevention an treat nent of cancer, depending upon which specific

ant agoH! st therepevsieally Rfectivprasfaaniisf \an anfaganist) pepiideepdlypaptidewserangbaty ng/ kg
of body we 0 I et ween
appr oxi mat Ae(igg'r'iil %gg tl?e QV%H/EE8"‘9{)?@09](2”%&}‘%386&@9]m%g%mlgc%ﬁpag" %IQS i ngl e
admi ni st raﬁmlmdn(nmtghe ameumgf ee danagqmstmemde @nlypephide er amtbndyelsw,n atrfognt

ant agoni st . use require, ad stration twc i mes rlnga
iy ne. anER cbaheY e b B 500 ek Al sbagmell i s eRng i

adm ni ster ﬂﬁ’ag@ﬁ:si \wpt(d@r poTopeptide peadibagy ipamarhbiait :ﬁevemowo of mig® abondi ti on)
daily doses of between 25 rrg and 7000 LrIT% %’HV assum n lgﬂ ht of
70kg) . 1A p0 et 1t arathayicppodiment thsngmo aniaganisl, P? wpﬁ waki ng
and then a,3g68nd aﬁigﬁguﬁtrfrotnh?oo‘ﬁi/@m'?r%tﬁ'aBoﬂQS@n{g"\Qnqgﬁﬁerreﬁﬂ)'oﬂﬁ)enprtheat 3 or
4 hourly intervals thereafter. Alternatively, a slow release device nmay be

used to pramduibobibeian@ionivsesptide pelypaptiderar amlbchidw an paows P abadfilni st er

epeat ed dgges bgng/g%oomngt My, @g} 5% oltffent, WETLA A AY laRSoAuBLARY of

screeni ng r-an ts o erern sald an agoni s ates the
functi on ofolyfeptidendrraatiGaiyds &e:qnmmc&om about 0.1 mg to about 20 mg.

TQDVFVSVEEL SAAHTLVMKI NATDADEANTLNSKI SYR (SEQ ID NO: 1), or a fragment or
vari ant t hereof, of the EC2 domain of Dsg2, conprising (i) exposing a cell

having a Emznﬂ@xhtydaqnbwd@ 4 prodest &St mIQNP @ YAskmatdutibalaehpbsifoetdepdsigf t he
test Corrpocli)%dbmmg a therapeutically effective amount of an antagonist, peptide, polypeptide or
antibody according to the invention and a pharmaceutically acceptable vehicle. A
“therapeutically effective amount” is any amount of an antagonist, peptide, polypeptide
25  or antibody according to the invention which, when administered to a subject provides
prevention and/or treatment of cancer. A “subject” is a vertebrate, mammal, domestic

animal or human being.
A “pharmaceutically acceptable vehicle” as referred to herein is any physiological

30 vehicle known to those of ordinary skill in the art useful in formulating pharmaceutical

compositions.
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200n the function of the am no acid sequence of SEQ ID NGO 1 of the EC2
domain of Dsg2 is determ ned. The nethod of the invention can be used to

i dentify worrpouesiowhi ch may be of use in treating cancecr/@ofmoenvbodi nent
of the ninth aspect of the invention is wherein the nmethod further
conprises the step of selecting a test conpound that reduces the EMI
pronoting activity of Dsg2. An enbodi nent of the ninth aspect of the
invention is wherein the nethod further conprises the step of m xing the
sel ected agent (or a derivative or anal ogue thereof) with a
pharmaceutically acceptable carrier. 5The nmethods of the ninth aspect of
the inventTieR 4reladiuthbep of GiITRAM NAyYITRE WEDE theOintdholgs for udecindhe mvpmionds. The
test compound may be a drug-1li ke conpound or |ead conpound for the -

devel opmerfian §f usEd@s agnadigeBieelonpound. The term "drug-1i ke conpound” is wel |
‘known to those skilled in the art, and may 10 include the nmeaning of a
conpound that has characteristics that may nmake it suitable for use in
medi ci e, Therantagamipts anaysbe érantindd mecompgsitoisetmvingrs sumtesdiof dnffaent foimss, f or

exanpl e, a,drug-like compou may be a nplecul e that. na S i sed by
The b echn; isaatiis ol s M) PulRElBoliiR s e B MRlu 38

ol ecul ar dxa@pRgYheOtorpdRRivANINGY by, inahe fosn ref poaddry tables Medpsulepligddl e, _
whi ch may be of less than 5000 daltons 15 and V\hi(&P ma%qb}g wat er - sol ubl e.
A drug- | i KENESR SR, Bely hudiaesli aasol sPeayhmisetles Eansdrrmal eatchs dipatame,y

i nteracti oy Wid? itRAE btk ndyObEhdiniistdPELtCh HorsBA Gr DfjrdIOa akill ! e
and/or able’to penetrate target “cellular nenbranes, but it will be

appr eclilat epprepiatedtthat ske Fehigle pbthe gpomppgitioneekdntinvghtiom gyl beepne whiglhy i
conmpound" j i | I kn to. e ski in bl . may

i ncl ude thvéa]rrék’%t%?gg)f ﬁ'ﬁ%bﬁg@%gﬁéﬁt B %ﬁ’lag{fp 1r'foe[eéglfl% g'ész#&s“%?'%%%?’g “or use
as a drug antagoniextant @rgeecal) sissuk foricsgannHynaveakd prefeate tiat dgaamsgonist &

i ntended tar.get,, non-sel.ecti inits action, .unstable oorly sol ubl e,

Gi 11 cul t CUSEHPHBETEET & ouiatls Bistie cHASLPTUHF I S Risy PP ue
starting-point for the design of other conpounds that may have nore
desirabl e 25characteri stics. The nethods of the seventh and ei ghth aspects

of thé)i nv@ﬁtqnﬁwqiﬁcf’ry@'éd&’@{ @f‘ﬁivéﬁ‘_’edé‘?"é??ﬁ mrnge tid ippMEEbenel wis Fst
cormpound qnstm%ség&%& RnRisttdien ahP @e AChArSCHUGRLE Qe FRQahfbdiidslo0f the

EC2 domai n of v
derivatives thereof may be contained within a composition which may, for example, be

ingested orally in the form of a tablet, capsule or liquid. It is preferred that the
antibodies, or derivatives thereof, are administered by injection into the blood stream.
20 Injections may be intravenous (bolus or infusion) or subcutaneous (bolus or infusion).

Alternatively the antibodies may be injected directly to the liver.

Polypeptide therapeutic entities may be combined in 'pharmaceutical compositions
having a number of different forms depending, in particular on the manner in which the
25 composition is to be used. Thus, for example, the composition may be in the form of a
powder, tablet, capsule, liquid, ointment, cream, gel, hydrogel, aerosol, spray, micelle,
transdermal patch, liposome or any other suitable form that may be administered to a
person or animal. It will be appreciated that..the vehicle of the composition of the
invention should be one which is well tolerated by the subject to whom it is given, and

30 preferably enables delivery of the therapeutic to the target cell, tissue, or organ.
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30 In common with all these nmethods is the need for a "reference sanple”,
i.e. a sanple of protein or nucleic acid taken froman animal or cell which
has not beenoaxpesed to the test conpound. By conpari ngpchgiunabime t he
am no acid sequence of SEQ ID NO 1 of the EC2 domain of Dsg2 in a sanple of
protein or nucleic acid taken froman animal or 5 cell which has not been
exposed to the test conpound, to the function of the am no acid sequence of
SEQ ID NO'1 of the EC2 domain of Dsg2 in a sanple of protein or nucleic
acid taken from an, anj

corpound i f! %p:{etﬁ%%?"ﬁltogjatpf) Tyl Bnge"?ﬁ%l ﬁ‘f:gdf ngﬂu' &’8?3 am?)a%e o'tf?\ld on the

function ofontdasitiamism @eiftrns @0deoREonf ISEQ)thQ mohnﬁénttﬂne pEQ}andalm:aln of -
Dsg2. This will show the test 10 conp ound(s) to produce a potentiation,
i nhi bi ti onvedicltis aéﬁ‘ff’éétth"(ﬁ?“tﬂ?é“‘f){]lFﬁc‘t‘l"tfnfoﬂ’f’ of pereaiontiedikfd, sequence of SEQ
ID NO 1 of the EC2 domai n of Dsg2. The step of assessing the function of
the am no acid sequence of SEQ ID NO 1 of the EC2 donmain of Dsg2 nay be
per f or rfied Astgmiss mayrta@o lnﬁfindérbbxereént'ithtetamms or ﬁElaYmrMS%émicﬁg fre¢hhods of

(e, Ve SRS O K3 o R SIS R R o

i nvention rﬁ&)tseb&wbhsQ'éel{soorck%ﬁtiﬁon(mnc&tmtdeonéd hiy ibd @attichi}ly advasdgesasrpound
capabl e of affecting the func)jl\I on of the am no acjd sequence Ofﬁps’grlD NO: 1
of the EC2VRRINENSCHP EEOIRGHD Wit ftnoﬁﬁtﬁgematracaorrimrtarﬂgﬁ Wﬁi}‘“ﬂé 1} Qe ¢ t he

abi ity toygiky GohdoffsH) &&Qreﬁ?&]‘dl&ﬁt ad AidistFatibe (e. & APRE BB inRktibd)e met hod of

the seventh and eighth aspects of the invention is wherein the sel ected
conpould is fornmulated into a pharmaceutical Iy acceptable conp05|t|on 25

Al of the
abst ract an @&)g reé’%ggghnag %rab’g uﬁ{ &t&i ﬂ%%%ﬂ lespgsi‘aggxe(ﬁ%g@ﬁaw rygcess so
di scl osed, itsmhjoldpgoat cietivine dndi tiibavailybiidy Wh&hatmotwn a&pad&son nhamyode of
conbi nation, .exce i nat ons wher e .a ast _sone o t
ondlor st BSEEE R HE PR e T e VoPHE ofES FHBART STP RN SNIBEST ur ¢ her
descri bed t\%tahtag@rflﬁrl@r&%gt @setjha% £ aldnoengy e¢annl esmiingl HegapyealsoFitgur e 1:
The difference 1n functional bl ocki ng bet ween CAR and non- CAR sites.

15 amount will be determined by the number and state of target cells to be treated. The

frequency of adm.inistration will also be influenced by the above-mentioned factors and

particularly the half-life of the antagonist within the subject being treated.

Optimal dosages to be administered may be determined by those skilled in the art, and
20 will vary with the particular antagonist in use, the strength of the preparation, the mode
of administration, and the advancement of the disease cenditio_n. Additional factors
depending on the particular subject being treated will result in a need to adjust dosages,

including subject age, weight, gender, diet, and time of administration.

25 Known procedures, such as those conventionally employed by the pharmaceutical
industry (e.g. in vivo experimentation, clinical trials, etc.), may be used to establish
specific formulations of antagonist according to the invention and precise therapeutic

regimes (such as daily doses of the antagonist and the frequency of administration).

30  Generally, a daily dose of between 0.01 pg/kg of body weight and 0.5 g/kg of body

weight of antagonist according to the invention may be used for the prevention and/or
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5 Figure 2: Anti-Dsg2 EC2 antibodies inhibit EMI. Anti-ECl and anti-EC4 .
anti bodi es don't inhibit EM. Figure 3. Anti-Dsg2 EC2 anti bodies inhibit
t he i nvaswonoalmstishi es of (A) human 10nel anonma A375 cel lpsr/dEB)10nerae br east
cancer MCF7 cells, and (C) human prostate cancer LNCaP cells. Figure 4:
Dsg2 EC2 peptide sequences without its full CAR domain (VFYLNKDTG were
used to generate a rabbit polyclonal antibody. (A) EMI is significantly

i nhibited by 15 the anti bodi es generated; (B) The cell invasion assay
nmeasures the ability of cells to grow and.penetrate. a made .of

TNRCr gel * rest ah eGP EEnye uPat B AR M Ao MR PRI o
human br eagb dﬁgn&ﬁé isefwees ®ld1Smg/ké gﬂﬂiﬂyﬁﬁei@n%bﬂmm%/&g RERSdydes gneard
prepared. (A) EMI is significantly bl ocked by the 20 non- CAR sequences of
Dsg2 EC2, mPepiredesably, l&ﬁﬂew;apwﬁ?é\‘@é"dww&/k@ﬁmi%%ﬂées and ot her non- CAR
sequences do not affect EMI. (B) The cell invasion ability of human breast
cancer MCF7 cells has been inhibited by the non- CAR sequences, Peptides 4
and 7. 25HRaihpHesed mdvebegivieniasgp singlef admrinistaticnf (elps g2sifigle dagdyuhgttiony

epithelial s, mesenchymal transition. Introduction 30The present invention
concerns | MIFBRIE Bt AT BT QT Lo SRt R @ os Rorglipys e

modul at i nga 8hye A4RCEafiplQbn BABZEAIR BRAURE ELthe Mvehtich &R bl adrinisteréd 43592.
Desnosones are one of the principal types of cell-cell adhesion junction
bet ween epMoHEr Mmere depgpding apan therigvatthef the coadisien) dgily ogessdEbNEE ont ai n

transmenbr ap&ng 7000 me (i.e. assuming a body weight of 70kg). A patient receiving treatment
10  may take a first dose upon waking and then a second dose in the evening (if on a two

dose regime) or at 3 or 4 hourly intervals thereafter. Alternatively, a slow release device

may be used to provide optimal doses to a patient without the need to administer

repeated doses.

15 A ninth éspect of the invention provides a method of screening for antagonists of Dsg2,
wherein said | antagonist modulates the function of the amino acid sequence:
TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:1), or a
fragment or vériant thereof, of the EC2 domain of Dsg2, comprising (i) exposing a cell
having a Dsg2 polypeptide to a test compound; (ii) and the effect of the test cbmpound

20  on the function of the amino acid sequence of SEQ ID NO:1 of the EC2 domain of Dsg2

is determined.

The method of the invention can be used to identify c-ompounds which may be of use in
treating cancer.

25
An embodiment of the ninth aspect of the invention is wherein the method further
comprises the step of selecting a test compound tHat reduces the EMT promoting activity

of Dsg2.

28



gl ycoproteins call ed desnosomal cadherin, desnocollin (Dsc) and desnoglein .
(Dsg). HEach occurs as at least three distinct genetic isoforns that show
ti ssue- spwoizhiim3empr essi on patterns. Dsg2 is ubiquitouslkyTEamoesmedsi n al |
ti ssues that form desnosomes. The extracellul ar domains of Dsg2 contain
four cadherin repeat domains (ECl-4) about 110 amino acids " 10 each in

| ength. The extracel lular repeat domain ECLl contains cell adhesion 4
recognition (CAR) sites, which provide cell-cell adhesion. Therefore, Dsg2

has been identified to.be a trans an | | .adhesi. I l e wever,
very r ecen%jn sef“t?afhg’s?"{s REW H'étkh Efspﬁge{;rfg{hﬁo' V%‘S‘SP 'g @}eieﬁ'?ghegg\eﬁ%getﬁph%ghesi on
mol ecul e. donfplisésahé ayPbMaTkingthe sadeondd agentqbr adgivagen@sinslogsd Weradf) mity of
apoptosis, and is a substrate for MWs. - Moreover, it has 15previously been
det er ni ned? RIERaceRieally a¢replalls carriebl e in EMI. EMT is a very different

physi ol ogi cal action to cell-cell adhesion. Agai nst this background, the
inventors investigated the role of Dsg2 and specific regions within that
prot ei b i nllreageihedsiof gheEnth aspedt oftike ineentios gdlate v batedpéngmneibodstiendrugs 9rnhi bi t

20 || i | sul d_ D [.OfF ' sly b
cuggost ed PG aERBt e 16 Ko R SEETRIe qomoouhd oF BB BRENYBE Y PPC"

cactivity ofbr {Bedevdlepniaadotd édg-like getnpouhdpresents a schemati ¢ di agram of
Dsg2, along with known and proposed functions of domains w thin that
protein. The extracellular repeat domain EClL and EC2 contains cell adhesion

recogni ti Ofhe( fefR)«dfiglB&: coMhpiotid PIOWEN &n6®h o GRbde AGGSINORe afih@nd may
10 include the meaning of a compound that has characteristics that may make it suitable for

use in medicine, for example as the active ingredient in a medicament. ThuS, for

example, a drug-like bompound may be a molecule that may be synthesised by the

techniques of organic chemistry, less preferably by techniques of molecular biology or

biochemistry, and is preferably a small molecule, which may be of less than 5000 daltons

15 and which may be water-soluble. A drug-like éompound may additionally exhibit
features of selective interaction with a particular protein or proteins and be bioavailable

and/or able to penetrate target cellular membranes, but it will be appreciéted that these

features are not essential.

20  The term “lead compound” is similarly well known to those skilled in the art, and may
include the meaning that the compound, whilst not itself suitable for use as a drug (for
example because it is only weakly potent against its intended target, non-selective in its
action, unstable, poorly soluble, difficult to synthesise or has poor bioavailability) may

* provide a stafting-point for the design of other compounds that may have more desirable

25  characteristics.

The methods of the seventh and eighth aspects of the invention include a step of
determining the effect of the test compound on the function of the amino acid sequence
of SEQ ID NO:1 of the EC2 domain of Dsg?2.

30
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30 cell adhesion function of Dsg2 CAR sequence (LTGYALDARG SEQ ID NO 10)
in ECL domain is known, and it has been proposed that a CAR seguence

( VFYLNKDRGB; 20836440 NO 4) in EC2 donmin has a sinlar famas0ndonr7éel |
adhesion. The inventors studied the effect of antibodies that specifically
bind to the EC1l, EC2 and 5 EC4 domains of Dsg2 on EMI. As can be seen in
Figures 2 and 3, Anti-EC2 antibodies inhibit EMI and inhibit cell invasion
of human nel anoma, breast cancer and prostate cancer cells, while anti-ECL
and- anti-EC4 ant.i bodi e na ave, suc ect oe; eemns hat the
BT 1 egui abisRgms Lot £ vre Bttt ShetRd B Bt RIE i AR £ |

domai n of drb@in @rmiceamamdlfhk&h&oﬁ% shomali ¢t cef \ﬂﬁgﬁhﬁaﬁ)t beanneprmﬁ(lselcb to
contain a CAR donai n. CAR domai ns in Dsg2 and qoyiher des O|J)DI Dsfc) and
desnogl ei HePrarmePyRg- Bosemparipgsthe unﬁéle@themggvoa guengeP

previ ousl y,been LammnstHabed a tsfamppevcﬁ prdtBia ok AfcIbi aeralthkeactmhpanmpwever it

is known that bl ocking desnosomal adhesion via CAR pronotes cel
m gr at ison, cetlevhich hasawit begn expdsedao dettes icempoundciorihe @stCtl@m@fithE@ermrﬂCld)odl es

hi bi L | | -ad dj
e D U e o A

CAR sequeng@d taked fionEL? aldﬁmibﬂ c€lf wikohZhak sbeéxesm)@ed bl eftest campollit pr onot i ng
activity of tEat prot ei n. CCOBSI ngly, the |nvené’§,rs dec fl‘:‘k‘/ﬁ'ed to | pcate

the regi orPFiolHe Efezmasr% fegt o aze%m'ewu'ne@mts? CHONCTERA 2BIOASHS ng

activity Ofeqhdiat JrSE@EID NP1 &9 tﬁ@,ectzh@ommed?tngfsz 9EAR! RIIPShAy D Rist
pol ycl onal antl body to peptide derived from C2, but lacki n% the full

CAR dolfhi neonmeumiiH\Io\IESHRE &S paE TR mhrb[bmsrvmp@mt QuRhe/SrEpayPPYUEYLN KDC
(SEQ I D NQa)o adi B‘Eeo@;%d(egﬁ%'ﬁﬁsld‘@ 16%1%‘1—:&?38%5.9 o%s?%OCk' ng EMI assay" and

"cell invasion assa to determ ne eir effect on cells.
The results are shown in Figure 4. It 30can be seen that EM is

PhIr oA B e KA BeYh e RS AR In Ry el
br east EC2 domain of Dsg2 may be performed using a number of different methods.
15
The screening methods of the inv'ention‘can be used in “library screening” methods, a
term well known to those skilled in the art. Thus, for example, the methods of the
invention may be used to detect (and optionally identify) a test compound capable of
affecting the function of the amino acid sequence of SEQ ID NO:1 of the EC2 domain of
20 Dsg2. Aliquots of a library may be tested for the ability to give the required result.

A further embodiment of the method of the seventh and eighth aspects of the invention is

wherein the selected compound is formulated into a pharmaceutically acceptable

composition.

25 _
All of the features described herein (including any accompanying claims, abstract and
drawings), and/or. all of the steps of any method or process so disclosed, may be
combined with any of the above aspects in any combination, except combinations where -
at least some of such features and/or steps are mutually exclusive.

30
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cancer MCF7 cells (panel B). Hence this data clearly shows that the EMI
pronoting function of Dsg2 is nediated by a non-CAR region in EC2. The

i nvent or swohen/psapared a series of peptides derived freortdeofe@idenai n of
Dsg2: 5Peptide I: Control Peptide (YTRLGANLAG (SEQ ID NGO 1!). Peptide 2:
CAR Sequence of EC | (LTGYALDARG (SEQ ID NO 10). Peptide 3: CAR Sequence
of EC2 (VFYLNKDTGE) (SEQ ID NO 4). Peptide 4: non-CAR Sequence of EC2

(KI NATDADEPNTLNSKI SYR) (SEQ I D NO 6). Peptide 5: non-CAR Sequence of ECZ

YTTSVTL 1.12). 10 .Peptide 6: non- ence
{ ARDONGEVT BIRPRES iop S 103 RErurss SRt i Ferinarie fae UTORE S BHP ey
(EELSAAI—FI'LM)d ;(, Q1 D NG 7) . Peptide 8: non-CAR Sequence of EC2 (| VSLEPAYPP)

(SEQ ID NGO 14). The peptides were then used in a "bl ocking EMI assay" and
"cell invasion assay" 15 (details bel ow) to determine their effect on

cel 5. TherfgPL fhedffe RO B OHpB: bdrhe G0, REnSREACHREYEMT. and cel

Invasion issignificant ted pt| and Again this data
clearl y5 shows that t he EMT pronot i ng functlon of Dsg2 is nediated by a

i b 11 onPBREE 2 SGDRELEC g PHUCBR AR o b BHECL TBY SRl PRI psg2

can bl ock &M .a,n,@,ugm)mm on in vitro, and have the potential to bl ock cancer
i nvasi on and netastasis in vivo. Experinental protocols 25 CGeneration of
t he anti bodi es The pol ycl onal antibodi es were generated by Abgent (San

Di ego, CA pidp I/{‘ntpb's%’liézh‘imllm' mhiBg BRPHVAGS SHHBRS & f DéA) human
( TQDVFVGSVE LSAAHTLVM(I TDADEPNTLNSKI SYRI VSLEPAYPPVFYLN Ki SEQ I'D NO 5)

was syHt hewelzeana A3if wgls €B) Wembn dregstreanesr MEGT eklts, khdH (CKéymal grostate

cancer LNCaP cells.

‘Figure 4: Dsg2 EC2 peptide sequences without its full CAR domain (VFYLNKDTG)
were used to generate a rabbit polyclonal antibody. (A) EMT is significantly inhibited by
15  the antibodies generated; (B) The cell invasion assay‘ measn.;res the ability of cells to
grow and penetrate a gel made of ‘Matrigel’. The antibodies generated inhibit the

invasion abilities of human breast cancer MCF7 cells.

Figure 5: 8 synthetic peptides were prepared. (A) EMT is significantly blocked by the

20 non-CAR sequences of Dsg2 EC2, Peptides 4 and 7; whereas the CAR sequences and
other non-CAR sequences do not affect EMT. (B) The cell invasion ability of human
breast cancer MCF7 cells has been inhibited by the non-CAR sequences, Peptides 4 and
7.

25 Example 1: Détermining the function of Dsg2 for regulating epithelial-

mesenchymal transition.
Introduction

30 The present invention concerns inhibition of epithelial-mesenchymal transition (EMT)

by modulating the function of non-CAR sequences of the EC2 domain of Dsg2.
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30Li npet Henocyanin) and used in inmmunization of rabbits. The rabbits were
bled and the antibodies were prepared by saturated anmoni um sul fate

preci pi t avoaofmbisowed by di al ysis agai nst PBS. Pepti descTdmRopapiizdes. used
in the experinments were synthesized by Peptide 2.0 Inc 5 (Chantilly, VA
USA). Peptide |I: Control Peptide (YTRLGANLAG SEQ ID NO 11). Peptide 2: CAR
sequence of EC1l (LTGYALDARG SEQ ID NO 10). Peptide 3: CAR sequence of EC2
(VFYLNKDTGE; SEQ I D NGO 4). Peptide 4: non-CAR sequence of EC2

( KI NATDADEPNTLNSKI SYR, SEQ I D NO 6). Peptide 5. non-CAR sequence of EC2
(YTTSVTLDREEHSSY; SEQ I D NO 12). Peptide 6: non-CAR sequence of EC2 10

( ARDGONGEVTIH¥RKEhesSH@ 6ife bptfﬂ@))rmcﬂﬁvttyﬁl@ df cE106c1CARNeSA Yam&idn Obet ks
(EELSAAHTLV; SEQ ID NO. 7 Pept i non- CAR sequence of EC2 (| VSLEPAYPP;
SEQ | D NOepithylial pmyesardig EMr0&@5ésﬁsueAntSUb‘bdieéﬁowfnebé@mad’eérameé“b&Htfed to
10% sub-c M r

2. 5ng/ n&H@%ﬁ@%n 96- wglqjémﬁg’ltn*eaz K d(ﬂrehg4ﬁ&mgawﬁﬁl&a@?{]%qgg&§w§]e%§:/ g i vk
cel | s i t High auoyrsamt |abddzyst ahrepegistibe genetad rexformsTHeat eshé\ectISUOfSpedlffo er ent
ant i bodi es_and .peptides in blocking EMI were investigated by adding

di f f erent %%ﬁﬁ%ﬁfﬁ 4€Mns of them to 10% sub-confluent MDCK cel I's cul tured
in standard mediumw th 2.5ng/ mL HG-/ SF. 20 Cell invasion assay. Gowh
Fact or - Reduced NhtrlgeITNINhtrlxzﬁBD Bect on Di cki nson BIOSCIenC?

Bedf or d, n@@g2wspl5>lqmwstynmsqdnmt clisspeshe {9ra dasyossmienr The extpaselider  The
Matri gel LN mcﬁﬁtglnbﬁﬁupéa%hgrﬂp}eﬁgatmo%msQECtlQ) RRARY$0 Ghlino &4 Ce-

Four 1.11 of the ceF suspension (1 x | s/'ml) in standard nedi um

wi t hoult0 (-Gaptt rnolle)lgtbr The temraczﬂsul.a.r repdat ddmfameli(éht:ortt@m:@hltadhcsmn@cvzﬁmtm i body
or peptid 5111 of | orf

tube. Aft ed@ﬁ ﬁch' x?vr'l ecuei1| “ﬁg a%%f edqg‘ﬂoee %’ gézé‘ﬁi?T%??eqmﬁg@%e ls in
the Matri gedrarmn)éhhfaee \wels ad%d:dled nﬁcﬂeoﬂa&r \Mblulev@t aé@s'ece]fhﬁuqhbmm:@ shetr Bsg2ncubat ed

at 37C in.a CO incubator fo et mxtures. 250pl-
o ot Sndrs o g YBEe e e Pl aTe o P v RBRS G aritionrr

I ncubat ed dnglogemyiel abnalidpSof &%B{dsiadhrycr fed ewsa@keqed Mmm/ammbvmagﬁ& wer e
recorded in four areas wthin a cell/Mtrigel ropl et a N kon 4500

Cool pil® d|rg¢\t'%rsl>t%9€reﬂateumé¢ thah Bsgd wﬁ%w'e "56 eri%MTuf avegiRgRLtCAR

sequence QfyyE6R o0k d802t0 deBENI bifedih1).
TQDVFVGSVEEY TARBTL VKT NATBADEPRITIRIEK SYR

~Against this background, the inventors investigated the role of Dsg2 and specific regions
within that protein in regulating EMT, and whether Dsg2 could be modulated to inhibit

20  cancer cell invasion.
Results and Discussion

It has previously been suggested that Dsg2 has a role in EMT. However it is not known.

25  how this activity of Dsg2 is mediated.

Figure | presents a schematic diagram of Dsg2, along with known and proposed
functions of domains within that protein. The extracellular repeat domain EC1 and EC2
contains cell adhesion recognition (CAR) sites, which provide cell-cell adhesion. The

30 cell adhesion function of Dsg2 CAR sequence (LTGYALDARG; SEQ 1D NO: 10) in
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Human Ds22 (SEQ I D NO 2): 10mar spgraya gedl skknpi etpfflltgy inatdadepn
ardgngevtd 15 i gsdnw anf hksirskykp gl paharyvk itgtvlinve aekwki arge 20
eaghdsyvgiogapRseisvp hrsl | sgrat asyteedenh | ggki di nke 2oTicH2010@Ei0v1761

i vtervyap sflapssgvqg vpgpl pdfgl 1111licfnv aki hsdl aee al dargnnve

t |l nskisyri kpvkqaqvqi tfasgneggy tpipi kvkvk | edrdnw sv di ndncpt|i
stsvl |l ggse gpaai al m| sflpvdqgggs qftgatgainltakdcllvys I egr gkpat e
svssrgagkv astivdgpya ptlanpni av eesghsnsti ~gsgl hlqgvls rglkitykyt

kpl-el ri kvl vslepayppv rildvndnip fhietdagtn nv I hf ks dsy

epvqt i chda @kﬂgwamfnommlim Y BTORGY: 3 mttatéﬂ? NG ?@ﬁi‘l@ﬁ@
tsmmtashslg nig%] E@%mm%s gm\nrawu%etvont iheell aaﬂeklbn trnenkl | pk
gkglteppfg dlndnepv t fyl nkdtgei vvenkvl egm egivtlikev svisiyvses

kl pdf esryv eyvnvtaedl |isdnqgfsc 111lnchcgkg akeat nkgss tgasrdnmaga
I gcest | eQ%Igﬁ@%eWor? studne{j'YH tfﬁa&?cyf a\M %&&qgﬁ%pgggga@%#ﬂgftoﬁ%eygeiy&2 mhl vrakra

I fvf nkdt ge vgsvee' y re veengvnvev gql
gngt yt viKi VECY Bemsi gpd D kaaviEMITt \As&kgbé pdepdit F@Bds\.?.l@q Be Aqadai2adnneadies

| darflddl g t1¥) SE%%%faFr)l\é ll\'llﬁlglt cem? Jasngrlu %%ﬂ%ﬁ%é(ﬁu'oﬁ\t eQreast cancer and prostate
cancer cells, while anti-EC1 and anti-EC4 antibodies do not have such an effect. Hence
it seems that the EMT regulating activity of Dsg2 is mediated by sequences within the
EC2 domain of that protein.
10
The EC2 domain of Dsg2 has been proposed to contain a CAR domain. CAR domains
in Dsg2 and other desmocollin (Dsc) and desmoglein proteins (Dscl, Dsc2, Dsc3, Dsgl,
Dsg2, and Dsg3) have previously been demonstrated to have function in cell adhesion.
However, it is known thaf blocking desmosomal adhesion via CAR promotes cell
15  migration, cell invasion, an_d'metastasis. In contrast anti-EC2 antibodies inhibit EMT,
resulting in maintaining cell adhesion and imbeding cell migration, cell invasion, and
metastasis. Hence it seems unlikely that a CAR sequence in the EC2 domain of Dsg2 is

responsible for any EMT-promoting activity of that protein.

20  Accordingly, the inventors decided to locate the region of the EC2 domain of Dsg2

| which régula‘tes the EMT promoting activity of that protein. To do so, the inventors
generated a rabbit polyclonal antibody to peptide derived from Dsg2 EC2, but lacking
the full CAR domain: |

25  TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYRIVSLEPAYPPVFYLN
KDC (SEQ ID NO:5). '

The antibodies were then used in a “blocking EMT assay” and “cell invasion assay”
(details below) to determine their effect on cells. The results are shown in Figure 4. It
30 can be seen that EMT is significantly inhibited by the antibodies generated (panel A),

and also that the antibodies generated inhibit the invasion abilities of human breast
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wi tapvalre-Invtsildre | saahtivnk ehssytltve trikvfdade svivankaaf

gnf gaf dedt ai sedyprkt fsvidkppgm cecl hgsgcr. i eml hpwnne nsendgr wee

f1rnyft dkwol2ksfikastaeve pksl geanae vil gpsgpgs vpyvnvrere acmidB2sgagi7780EC2
domai n ‘of Dsg2 (SEQ I D NGO 3)

QDVFVGSVEEL SAAHTLVIMKI NATDADEPNTLNSKI SYRI VSLEPAYPPVFYLNKDTGEI YTTSVTLDREE
HSSYTLTVEARDGNGEVTDKPVKQAQVQ RI LDVNDNI PWE 35CAR sequence of EC2 of Dsq2
(SEQ I D NO 4) VFYLNKDTGE Dsg2 EC2 donmi n wi t hout a CAR sequence (SEQ ID

NQO 5) VFV! LSAA I NATDA KI SY | VSLEPAY YLNKDC Fr agnment
of non- CAR 3@%55 el db). i [EE ISR BON AR AN T RIS R

5Fr agnent ﬁﬁctﬂﬁfb‘f RIS Of ncﬁ@mregsg& E@ﬁQ ID NO'7)" EELSAAHTLV
Human Dsg2 without The non-CAR region of EC2 (SEQ ID NG 8): 10narspgraya

- 1111l i cfnv gsgl hl gvl s trnenkl | pk hphlvrgkra w tapval re gedl skknpi

aki hsdl ae ' ' I .
a1 dar gnnvel PSP iHEn BlERlred R o B i b S EE2 S el g
ehssyt | vePeptidg hgeontrdl Repride &GVRLGANLAGIASEQR Dve@KM).egm veengvnvev

tri kvfdad f tfas 15 d | df
SVi \'/ankaafepeli?ag ?Wﬁe‘ﬂ‘tﬁ" %ﬁ@i(%ﬁéﬁﬁgﬁ)gﬁét@ﬂ@ rssiggm(n |
gnf qaf dedtpegtigehar AN lseél&@l&amcszf(\ds\mslepm@) @mimwow) qngt ytvki v

ai sedyprkt i tgtvl i nve di ndncptli :E i chda e vnvt ae ﬁ)

f svi dkppgnReRtiévkingnder R SequengryefdEk ﬂé?‘] AdiRfDE @Hh éK&Y%)e@%\Q NE:6).
cecl hgsgcrpegﬁgé‘ﬁ %Aﬂ?@%&eﬂk@bf*ﬂ?j (;\1 IDRAATSHC ke 2D ﬁbgfzt)pl pgt

i em hpwnne gappedkvvp s vdqggs rngvggm akeat nkgss sasi vkgghe
s end giOne ePdptidé 6:spnt AR Segangaoii€2 @A RRGHGE VTHAST ke ES A HAWE): hbe

i) nove PO domae  Sa e R ST SRR R e &

pksl geanaepdputi€®inoh@TAR BsGuctoadfECE QVILPPAY PPNEERL HY BIp:14).

9

The peptides were then used-in a “blocking EMT assay” and “cell invasion aésay”
15 (details below) to determine their effect on cells. The results are shown in Figure 5. It
can be seen that EMT and cell invasion is significantly inhibited by peptides 4 and 7.
Again this data clearly shows that the EMT promoting function of Dsg2 is mediated by a

non-CAR region in EC2.

20  Hence the inventors have demonstrated that inhibition and ahtagonists of the non-CAR
sequences present in EC2 of Dsg2 can block EMT and invasion in vitro, and have the

potential to block cancer invasion and metastasis in vivo.

Experimental protocols

25
Generation of the antibodies: The polyclonal antibodies were generated by Abgent
(San Diego, CA, USA). In brief, the immunizing peptide sequence
(TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYRIVSLEPAYPPVFYLN
KDC; SEQ ID NO:S5) was synthesized, conjugated with a carrier protein’ KLH (Keyhole

30  Limpet Hemocyanin) and used in immunization of rabbits. The rabbits were bled and the
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25 vtgstnpptt vilgpsqgpgs livtervyap astivdgpya negtvvvter vigphgggsn
pl egt ghl qd. vpyvnvrere sflapssgvqg ptlanpni av ggnvtvterv | apastl gss

yqi pt ensnwyoanitdiysigag vpgpl pdf gl eesghsnsti ttsstrvtkh strqimRys/M0Dsq2
wi t hout ECL and EC2 CAR sequence (SEQ ID NG 9) marspgraya 1111licfnv
gsgl hl qvl s trnenkl | pk hphlvrgkra w tapval ré gedl skknpi aki hsdl aee

rgl kitykyt gkgiteppfg ifvfnkdtge | nvtsildre etpfflnnve kplelrikvl

di ndnepvft qgdvfvgsvee 1saahtlvnk 35 inatdadepn tlnskisyri vslepaypp

yttsvtldre ehssytltve ardgngevtd kpvkgagvgi ril dvndnip.vven e
veenqv nveva”f‘P?‘ﬁ%;Sf &’ﬁﬁ’ep‘ieﬁggﬁ\?ﬂyaﬁ?t”"?gés%ﬂg?j’gﬁmf T*Hl%{ed Byt 'ﬁ'%‘b‘?'\/ﬁﬂol‘(@& by
dyeenknl df4;gyiiyankaspsksi r skykp tpi pi kvkvk nvkegi hfks svisiyvses

nmdr sskgqi i ghf gat dedt gl paharyvk |edrdnwi sv dindncptli stsvllqgse
gpaaialm| 5 sflpvdqggs qgftgatgai mtakdcl|vys ieqrgkpate svssrgagkv 10

astivdqpy J ' g i visel ki e -
ar 1111 1vp P SBIE TR BRSOIRAT the SRR T AL RS Bl 2 e
negt vv\it er(Chauittyy Ve, WA s $eptidekh Cddtrptl Pesidy  YERLGANIAIG;, SEQADgYOsLI).

i aphoggsr PAaet s Reeatan el B AR ARG RRRIY R RO PR o7 EaRyr « pi pat
; g;s :O ;/Eggfr:teseqmaé/a}" pee (WWIODTGEE BEQUES Nov4 ) Pesitddpn tdon it 2R tseflleqet of
EC2 (KINATDADEPNTLNSKISYR; SEQ ID NO:6). Peptide 5: non-CAR sequence of
EC2 (YTTSVTLDREEHSSY; SEQ ID NO:12). Peptide 6: non-CAR sequence of EC2
10  (ARDGNGEVTDKPVKQ; SEQ ID NO:13). Peptide 7: non-CAR sequence of EC2
(EELSAAHTLV; SEQ ID NO: 7). Peptide 8: non-CAR sequence of EC2
(IVSLEPAYPP; SEQ ID NO:14). '

Blocking EMT assay: Antibodies or peptides were added to 10% sub-confluent MDCK

15 cells cultured in standard medium with 2.5ng/ml HGF/SF in 96-well plates for 24h. EMT

was induced by HGF/SF in MDCK cells without any antibody or peptide treatment. The

effects of differént antibodies and peptides in blocking EMT were investigated by édding
different concentrations of them to 10% sub-confluent MDCK cells cultured in standard
medium with 2.5ng/ml HGF/SF.

20 | |
Cell invasion assay: Growth Factor-Reducéd MatrigelTM Matrix (BD, Becton
Dickinson Biosciences, Bedford, MA, USA) was thawed. in the fridge one day prior to its
use. The Matrigel matrix was mixed by bre-cooled pipettes to homogeneity on ice. Four
pl of the cell suspension (1x106¢ells/ml) in standard medium without (Control) or with

25  lul different concentrations of antibody or peptide was mixed with 95pl of Matrigel
matrix in a cold Eppendorf tube. After ihorough mixing using cooled pipettes, 30pl of
the cells in the Matrige'l mixture was added to 48-well plates. The plates were incubated
at 37°C in a CO2 incubator for 1h to polymerize the droplet mixtures. 250pl of standard
medium was added to cover the cell/Matrigel droplet and incubated for several days.

30 Blindly-selected cell invasion images were recorded in four areas within a cell/Matrigel

droplet by a Nikon 4500 Coolpix digital camera under the microscope.
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ai sedyprkt fsvidkppgm cecl hgsgcr iem hpwine nsendgrwee flrnyftdka

| kf kt | aevc pksl geanae vil gpsqpgs vpyvimvrere arnttvsgag itgtvlinve
aekwki ar ggoeanhdsyugl gappedkvvr hrsl|sgrat asyteedenl' pcgaks2diontoer7e
kvt gei vter |ivtervyap sflapssgvq vpgpl pdfgl CAR sequence of ECL of Dsg2
(SEQ I D NG 10) 15 LTGYALDARG Control peptide sequence (SEQ I D NO 11)
YTRLGANLAG 20 Fragnent of non- CAR sequence of EC2 of Dsg2 (SEQ I D NO 12)
YTTSVTLDREEHSSY 25Fragnment of non- CAR sequence of EC2 of Dsg2 (SEQ ID

NO 13) ARQ%NQ%%TQ&RYﬁQ Fragnment of non- CAR sequence of EC2 of Dsg2 (SEQ ID

NC: 14)

20

25

30

35

'Non-CAR sequence of EC2 of Dsg2 (SEQ ID NO:1)

TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR

Human Dsg2 (SEQ ID NO:2):

marspgraya
gedlskknpi
etpfflltgy

'inatdadepn

ardgngevtd
igsdnwlanf
hksirskykp
glpaharyvk
itgtvlinvé
aekwkiarge
eaghdsyvgl
gapbedkv&p
hrsllsgrat
asyteedenh
lggkidinke
kvtgeivter
livtervyap
sflapssgvg
vpgplpdfgl

EC2 domain

11111licfnv
akihsdlaee
aldargnnve
tlnskisyri
kpvkgagvagi
tfasgneggy
tpipikvkvk
ledrdnwisv
dindncptli
stsvllqgse
gpaaialmil
sflpvdqgggs
gftgatgaim
takdcllvys
ieqgrgkpate
svssrqagkv
astlvdgpya
ptlampniav

eesghsnsti

gsglhlqvls
rglkitykyt
kplelrikvl
vslepayppv
rildvndnip
fhietdagtn
nvkegihfks
dthseikla
epvgtichda
kklgrseiqgf
aflllllvpl
lvgrngvggm
ttettktara
geeteslnas
tsmntashsl
atplpdpmas
negtvvvter
ggnvtvterv

ttsstrvtkh

of Dsg2 (SEQ ID NO:3)

QDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYRIVSLEPAYPPVFYLNKDTGEIYTTSVTLDREE

trnenkllpk
gkgiteppfg
dindnepvft
fylnkdtgei
vvenkvlegm
egivtlikev
svisiyvses
klpdfesryv
eyvnvtaedl
lisdnggfsc
111lmchcgkg
akeatmkgss
tgasrdmaga
igccsfiege
cegtmvnsen
rnviatetsy
vigphgggsn
lapastlqgss
stvghsys

HSSYTLTVEARDGNGEVTDKPVKQAQVQIRILDVNDNIPVVE

CAR sequence of EC2 of Dsg2 (SEQ ID NO:4)

VFYLNKDTGE

hphlvrgkra
ifvfnkdtge

gdvfvgsvee

yttsvtldre
veengvnvev
dyeemknldf
mdrsskggii
angtytvkiv
dghpnsgpfs
pekgvltltv
akgftpipgt
sasivkgghe
gaaavalnee
l1ddrfiddlg
tyssgssfp?
vtgstmpptt
plegtghlagd

ygiptensmt
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Dsg2 EC2 domain without a CAR sequence (SEQ ID NO:5)

witapvalre
lnvtsildre
lsaahtlvmk
ehssytltve
trikvfdade
svivankaaf
gnfqgafdedt
aisedyprkt
fsvidkppgm
ceclhgsgcr
iemlhpwnne
msemdgr&ee
flrnyftdka
lkfktlaevc
pkslgeanae
vilgpsqpgs
vpyvmvrere

arnttvsgag



30 | VSLEPAYPP WD 2011/ 036440PCT/ GB2010/ 001776 Clainms 1. An antagoni st of
Dsg2 for use as a nedi canent for preventing or treating cancer, wherein
sai d ant agonvstossndul at es the functi on of the am no aci ¢cyarBeM0®1776
TQDVFVGSVEEL SAAHTLVIVKI NATDADEPNTLNSKI SYR (SEQ I D NG 1), or a fragnment or
variant thereof, of the EC2 domain of Dsg2. 2. The antagonist of Claiml
wherei n the antagoni st reduces the EMI pronoting function of Dsg2. 10 3.

The antagonist of Clainms 1 or 2 wherein the antagonist speci fically binds

?&SQE&%MWI%RTD%%QQ&TQNQQS%RIVSLé]rAY-EB?F

es sone or

onist of Cains 1
e anmi no acid
al ogues t hereof.

to the an1
or 2 mherel
seqguence

antagoni st

is

5. The anUagmnnsﬁpmﬁmammymf the preV|ous clalns mhereln t he ant agoni st
an anti body or antibody fragnment or derivative;
a srna[l

a
of Claimb5
. ant agoni st of.
is a peptlde or peptiommetic,

a peptide;

peptid n1net|c 20nDIecuIe 6' The %ptaqpnlft

wher ei P
Claimb5 mhﬁmewunmhe antagonlst

or

Human Dsg2 without the non-CAR region of EC2 (SEQ ID NO:8):

20

25

marspgraya
gedlskknpi
etpfflltqgy
yttsvtldre
veengvnvev
dyeemknldf
mdrsskgqgii
gngtytvkiv
dghpnsgpfs
pekqvltltv
akgftpipgt
sasivkgghe
gaaavalnee
lddrflddlg
tyssgssfpv
vtgsﬁmpptt
plegtghlgd

ygiptensmt

30

35

1111licfnv
akihsdlaee
aldargnnve
ehssytltve
trikvfdade
svivankaaf
gnfqafdedt
aisedyprkt
fsvidkppgm
ceclhgsger
iemlhpwnne
msemdgrwee
filrnyftdka
lkfktlaeve

pkslgeanae

vilgpsgpgs

vpyvmvrere

arnttvsgag

gsglhlgvls
rglkitykyt
kplelrikvl
ardgngevtd
igsdnwlanf
hksirskykp
glpaharyvk

‘itgtvlinve

aekwkiarqge
eaghdsyvgl
gappedkvvp
hrsllsgrat
asyteedenh
lggkidinke
kvtgeivter
livtervyap
sflapssgvg
vpgplpdfgl

trnenkllpk
gkgiteppfg
dindnepvfi
kpvkgagvqi
tfasgneggy
tpipikvkvk
ledrdnwisv
dindncptli
stsvllggse
gpaaialmil
sflpvdqgggs
gftgatgaim
takdcllvys

ieqrgkpate

svssrqgagkv
astlvdgpya
ptlampniav

eesghsnsti

hphlvrgkra
ifvfnkdtge
vslepayppv
rildvndnip
fhietdaqtn
nvkegihfks
dsvtseikla
epvgtichda
kklgrseiqgf
aflllllvpl
lvgrngvggm
ttettktara
geeteslnas
tsmntashsl
atplpdpmas
negtvvvter
gqnvtvterv

ttsstrvtkh

Dsg2 without EC1l and EC2 CAR sequence (SEQ ID NO:9)-

marspgraya
gedlskknpi
etpffl

inatdadepn
kpvkgagvgi
tfasgneggy
tpipikvkvk

lllllican
akihsdlaee

nnve
tlnskisyri
rildvndnip
fhietdagtn
nvkegihfks

gsglhlqgvls
rglkitykyt
kplelrikvl
vslepayppi
vvenkvlegm
egivtlikev

svisiyvses

trnenkllpk
gkgiteppfg
dindnepvft
yttsvtldre
veenqvnvev
dyeemknldf
mdrsskgqgii

37

hphlvrgkra
ifvfnkdtge
gdvfvgsvee
ehssytltve
trikvfdade
svivankaaf

gnfgafdedt

witapvalre
lnvtsildre
fylnkdtgei
vvenkvlegm
egivtlikev
svisiyvses
klpdfesryv
eyvnvtaedl
lisdnggfsc
111lmchegkg
akeétmkgss
tgasrdmaga
igcesfiege
cegtmvnsen
rnviatetsy
vigphgggsn
lapastlgss
stvghsys

witapvalre
Invtsildre
lsaahtlvmk
ardgngevtd
igsdnwlanf
hksirskykp
glpaharyvk



25i ncluding sone or all of the am no acid sequence of SEQ ID NO 1, or am no
aci d derivatives or analogues thereof. 8. The antagonist of Caim?7

wher ei.n twe 2papiss4ke conpri ses the ami no acid sequence: PCT/GB2010/001776
TQDVFVGSVEEL SAAHTLVIVKI NATDADEPNTLNSKLSYR (SEQ I D 30 NO 1),

KI NATDADEPNTLNSKI SYR (SEQ I D NG 6) or EELSAAHTLV (SEQ ID NG 7), or am no
aci d derivatives or anal ogues thereof. WD 2011/036440PCT/ GB2010/001776 9.
An antagoni st of Dsg2 for use as a nedi canent for preventing or treating

cancer, wherein. saldcsivgsnetlggao |s a Q?s,%%v Q! ypeptide arg.d ffagment or

vari ant thereo Wher ein sal as one or nore amno acid
resi due subaenaphii @ﬁﬁqthch%ﬁﬂftyﬁa%ﬁidﬁﬂp%gﬁfél etViohRPHRi AWhia™HE sequence

T@VFVGSVEEE&A&hH&VMKéMT@ADERh&EbWbS&@léﬁEQ:édDhb@c:k) emag Bl agment  or
~variant t r§°§1mlﬁfaf5{‘fll%:12 1 Ic@(gogk&ggp 1emlhgmqlneT Q&I‘v@gom st of

Caim9 re| nt e t| mprises P10 sequence of SEQ
I D NO 8 orst&spgaes N@g’glg"ﬁg“l abf?f"%.‘h?%?géﬁ?lé’f‘gﬁfe TT‘Fé‘dEMFep’i”ﬁﬁf)fgirﬁ@ function of
Dsg2 for ugeg@&aénm nsedtmaﬁsnttgismm@gaevzeﬂtvlangaeoflrtmyeailqan@ycamer 1512. The

ant agoni st_,of it t § D§}g£2( @g&,gr Pai@eC aim 11,
ner o1 ST o e 1o 10, 13, The

any one O .
ant agoni st'S8FTRAYS M HEPHE SFRBUEST éYW?éSWeP}éﬁlﬁe%rﬁedkvatﬁfhgtﬁﬁl st reduces
the cel | netasiagst stahwipbozs ceviatersastornnprasnoiigegadasntivicervyep Dsg2.
10. astlvdgpya negtvvvter vigphgggsn plegtqhlgd vpyvmvrere sflapssgvq ’
ptlampniav ggnvtvterv lapastlgss ygiptensmt arnttvsgag vpgplpdfgl

eesghsnsti ttsstrvtkh stvghsys’

CAR sequence of EC1 of Dsg2 (SEQ ID NO:10)

15

' LTGYALDARG
Control peptide sequence (SEQ ID NO:11)
YTRLGANLAG

20

Fragment of  non-CAR sequence of EC2 of Dsg2 (SEQ ID NO:12)

YTTSVTLDREEHSSY

25 Fragment of non-CAR .sequence of EC2 of Dsg2 (SEQ ID NO:13)

ARDGNGEVTDKPVKQ

Fragment of non-CAR sequence of EC2 of Dsg2 (SEQ ID NO:14)
0 , —

IVSLEPAYPP

38



20 14. The antagoni st of any of the previous clains wherein said cancer is
prostate cancer, breast cancer or skin cancer. 15.

Apept i decwopoiizizegbheam noaci dsequence 25 PCT/GB2010/001776
TQDVFVGSVEEL SAAHTLVIVKI NATDADEPNTLNSKI SYR (SEQ I D NG 1),

KI NATDADEPNTLNSKI SYR (SEQ I D NGO 6) or EELSAAHTLV (SEQ ID NG 7), or a
fragment or variant thereof. 16. A polypeptide conprising the amno acid
sequence of SEQ ID NO 2 or a 30fragnment or vari.ant thereof, wherein said

pol ypepti de, has one or nore am no acid
resi duer epﬁ—@é%ﬁmnt S, i nver si onsand/ or del eti onswi t hi nt hesequence

TQDVFVGSVEEL SAAHTLVMKI NATDADEPNTLNSKI SYR (SEQ I'D NO 1) or a fragnment or
variant thereof, of the EC2 domain of Ds(gz. ' 17. The pol ypepti de of
Clai m 16, Wher ehmantpgongdpi/Begs: forasecasrpned eanank ©r RFAVARINgr dreslinge@ilesfice of

SEQ I D NG .S I ti c e S i £J )

bi ndi ng to‘%%éma%?ﬂo?rg%@él sée&‘é%%@%%%ﬁ%@%ﬁ@%ﬂ%&l Rﬁ&ngAéBE%lﬁ#{ NSKI SYR

( SEQ | 3 NOTrQDNVFKIGSAHEARRPNTTINGKMEKINR TISEQEPHTNSSKIS YR (EEQIAANTLY), (0BEQ | D

NG 7), or 10fra ms.nttéﬁr V. rtitgg[ESE%er eof 'fLP§g2 19. A peptide, polypeptide
1

or ant i bod\*&FENEAYY BN PP SMEgy© in medicine.
-2.' The antagonist of Claim | wherein the antagonist reduces the EMT promoting

function of Dsg2.

3. The antagonist of Claims | or 2 wherein the antagonist specifically binds to the

amino acid sequencé of SEQ ID NO:1.

4. The antagonist of Claims 1 or 2 wherein the antagonist includes some or all of
15  the amino acid sequence of SEQ ID NO:1 or amino acid derivatives or analogues

thereof.

5. The antagonist of any of the previous claims wherein the antagonist is an
antibody or antibody fragment or derivative; a peptide; a peptidomimetic; or a small

20  molecule.
6. The antagonist of Claim S wherein the antagonist is a polyclonal antibody.

7. The antagonist of Claim 5 wherein the antagonist is a peptide or péptiomimetic,
25 including some or all of the amino acid sequence of SEQ ID NO:1, or amino acid

derivatives or analogues thereof.

8. The antagonist" of Claim 7 wherein the peptide comprises the amino acid
sequence: TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID
30 NO:1), KINATDADEPNTLNSKISYR (SEQ ID NO:6) or EELSAAHTLV (SEQ ID

NO:7), or amino acid derivatives or analogues thereof.
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20. A pharmaceutical preparation conprising an antagoni st pepti de,

pol ypeptide or 15anti body of any of Clains 1 to 19 and a pharnaceutically
accept ablwoesti/@sant . 21. A nethod of screening for pamcon/mieof

Dsg2, wherein said antagoni st nodul at est hef uncti onoft heam noaci dsequence:
TQDVFVGSVEEL SAAHTLVIVKI NATDADEPNTLNSKI SYR (SEQ I D NG 1), or a 20 fragnent
or variant thereof, of the EC2 domain of Dsg2, conprising (i) exposing a
cell having a Dsg2 pol ypeptide to a test conpound; (ii) and the effect of
the test conpound on the function of the am no acid sequence of SEQ ID NO 1
of the EC2 domain of Dsg2 is determ ned. 2522. The nethod of claim?21

further COTPr i AghidddRisBéEPsgRffos@e@s i M@li@nieasfor pRVPAMRGr tdatingrcankeces t he
EMI pronoting activity of _Dsgg. 23. The. net hod of any of clains 16 to 18
‘wher ei n t heharn kod ahagonisids adsER PeNREPLide Op a fragmepy; orpyagiant dherpel, %’é‘i’ré’é‘t ed

agent (or s@idd‘%l%%?ti&é/ﬁasoBnéﬂﬁlngﬂy%n{irtf@raﬁgfr)esi%et butRiRASan ARSI i Y
acceptabl e carrier. o
5  deletions within - the sequence
TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:1) or a

- fragment or variant thereof, of the EC2 domain of Dsg2.

10.  The antagonist of Claim 9 wherein the polypeptide comprises the amino acid

10 sequence of SEQ ID NO:8 or SEQ ID NO:9.

1. An antagonist of the EMT promoting function of Dsg2 for use as a medicament

for preventing or treating cancer.

15 12.  The antagonist of the EMT promoting function of Dsg2 according to Claim 11,

wherein said antagonist is defined in any one of Claims 1 to 10.

13.  The antagonist of any of the previous claims, wherein said antagonist reduces the
cell metastasis and/or cell invasion promoting function of Dsg2.

20 |
14. The antagonist of any ‘of the previous claims wherein said cancer is prostate

cancer, breast cancer or skin cancer.

15. A peptide comprising the amino acid sequence
25 TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:I),
KINATDADEPNTLNSKISYR (SEQ ID NO:6) or EELSAAHTLV (SEQ ID NO:7), or a

fragment or variant thereof.
16. A polypeptide comprising the amino acid sequence ‘of SEQ ID NO:2 or a

30  fragment or variant thereof, wherein said polypeptide has one or more amino acid

residue  replacements, inversions and/or deletions within the sequence
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TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:1) or a

fragment or variant thereof, of the EC2 domain of Dsg2.

17.  The polypeptide of Claim 16, wherein the polypeptide comprises the amino acid
sequence of SEQ ID NO:8 or SEQ ID NO:9.

[8.  An antibody: capable of specifically binding to the amino acid sequence
TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ ID NO:l)
KINATDADEPNTLNSKISYR (SEQ ID NO:6) or EELSAAHTLYV (SEQ ID NO:7), or a

fragment or variant thereof,
19. A peptide, polypeptide or antibody of any of Claims 10 to 13 for use in medicine.

20. A pharmaceutical preparation comprising an antagonist peptide, polypeptide or

antibody of any of Claims | to 19 and a pharmaceutically acceptable excipient.

21. A method of screening for antagonists of Dsg2, wherein said antagonist
modulates ‘the function of  the amino acid sequence:
TQDVFVGSVEELSAAHTLVMKINATDADEPNTLNSKISYR (SEQ 1D NO:1), or a
fragment or variant thereof, of the EC2 domain of Dsg2, comprising (i) exposing a cell
having a Dsg2 polypeptide to a test compound; (ii) and the effect of the test compound
on the function of the amino acid sequence of SEQ ID NO:1 of the EC2 domain of Dsg?2

is determined.

22, The method of claim 21 further comprising the step of selécting a test compound

that reduces the EMT promotirig aétivity of Dsg2.
23.  The method of any of claims 16 to 18 wherein the method has the additional step

of mixing the selected agent (or a derivative or analogue thereof) with a

pharmaceutically acceptable carrier.
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