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A METHOD OF DI AGNOSI S AND TREATMENT AND AGENTS USEFUL
FOR SAME FI ELD OF THE | NVENTI ON The present invention

wo edoatiexyigeneral ly to a nethod of screening foPCT/AB2006/000431

| evel of neoplastic cell death in a subject. Mre
particularly, the present invention provides a nethod
of screening for the level of neoplastic cell death by
detecting the | evel of expression of telonerase
protein and/or gene by dead cells in said subject or
in a biological sanple derived fromsaid subject. The

met hod of th ' ' ' e j nge
of appl i cat i SAETHODQRHTARNOSET AN reA Ty ?
assessi ng a neopl AND AGENTS USBFUINFOR SAME t he
progression of such a condition, assessing the
ef fectiveness of a therapeutic agent or therapeutic

' ok M the |ikelihood of a subject
fél ‘g?lg?gl&ffe@gw&ﬁ?%‘a nore advanced di sease state or
entering a rem ssive state. The present invention also

rovi des. di agnosti c agents usefu or detectjn .
T Hﬁ%ﬁnég’éf%‘i?%’_t réaafﬁesa%?%ﬁ ly rﬁ%m&deoc{j\%ﬁjr WrerBINgr fs levehgf neoplastic
c{%gleé&m i BVsaBetON Mdrk Earticﬁi#g? th pREAERYEtTRABVIGRE a method of

erapeutic targetting, In“vitro or in Vvivo, of
straggmgsior Hhadeviehloif meoplasticofell dédthlbar deseadinigf the devebrof expression of

ﬁ-c!-g)entfg%ipll}i?rg eH} gnti/g{] ggeogsgmrﬁgﬁ%g gébiaeo i?%tgtﬂ{:j (i:n %elljilol%gical sample
AR TP R | stbieb€ tThe iRt Sf ﬂiélefl)ﬁ:&nf heehash id ﬁﬁ:tﬁlll_ in a range of

sai d dead or dying neopl astic ce '

oot isbon s BN G100 BRCRGHBUKD Ao oSFHEa IREIRFeGrndition, monitoring the
wijpd . BACHT PR -
0B AR B0 U6, Rebeldttordadtdifiol HRE | FRLA RS B 8" Edpbflic agent or

thbapahit degiddd yhdapreliioting (it 1iielihbed G5 cubjpét édther pRRressing to a more

reference to any prior art in this specification is )

alyenced fiseaprotiple o ntgEEsteaHssAE stals. dderseicatigiventionpglso provides
L . .

AR Bitvo G R LR a2 Ol MY 8 oo

tunours, or cancers, grow in an uncontrolled manner,

.nvade narmal, tissues, and often netastasize and grow .
© Bicserd 101 DHIGR (ST GRREBIOV|A6S GomBHns Rt ghefapquic tarbetting, cither in
98D 8h wivo, of drugs such as inhibitors of cellular proliferation. The ability to target
dead or dying neoplastic cells is useful in a range of immunotherapeutic and
immunoprophylactic treatments due to the fact that said dead or dying neoplastic cells

localise with live neoplastic cells.
BACKGROUND OF THE INVENTION

Bibliographic details of the publications referred to by author in this specification are

collected alphabetically at the end of the description.

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common

general knowledge in Australia.
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cancers are derived fromone or only a few nornal

cells that have undergone a poorly understood process
w@200baek7m@l | gnant transformati on. Cancers can BCT/882006/000431

fromal nost any tissue in the body. Those derived from

epithelial cells, called carcinomas, are the nost

comon ki nds of cancers. Sarcomas are mali gnant

tumours of nmesenchymal tissues,. arising fromcells

such as fibroblasts, nuscle cells, and fat cells.

Solid malignant tunours of |ynphoid tissues are called

and marrow and

N AR B0 Y BB b AN PGl RBs b o e Bady pgmal tssues,

afd ©feal ﬂlgﬁsthﬁt@(@ﬂd% sow GAN@EY distan® TRor@fthé hﬁsdehbﬁﬁngm In general,
| eadi ng causes of death in industrialised nations,

canesst prsndesived rranhfore tor sy difswansmab efls tat ba%%ndqrwe a poorly
ut%ﬂergf%gl (r)gc%§§ g#lf&i r%li%@ﬁ@tr&&%rhﬁﬁgﬁ t R 91}{ ednsé?‘q)x‘il)m almost any

average ncreases, canc

tisbueeinytht @oﬁ?coﬂ’l‘bsé Harl\VHdSitromCHpilthahaﬂaier aitillsdaasmmolmas are the most
t hese countrl es. Therefore, successfully tre t| nsg
CORMRRSY kindg Afy@8oqhHatSassqmashae pRRHEIEh fURTH Olpjpestnchymal tissues,

aflgi'ﬁg\fﬁgn QEnAGRh RO B bMsish Attscls gElbé 384 tfzﬁ%eﬁ@t 5814 mafinant tumours

t0 achi eve thré woul to 1 nduce an | mmune
of e]sfmphszel agmemsare tdaed dylmphomaﬁat ango rlagros sod i hibedrberne malignant

N e NI AT N

approaches to the treatment of cancer have been
attenpted for over a century with unsustainable
Ga@sm is one AE terttitendéadingeavsesmt d?éthhmdﬁdwrlathrs@%ﬂﬂti@s As treatments

gmn ‘iaecilgﬁso g%lgzpsgse %151 Elfe]?ﬂrlg)\gegglggl 5 09@% ?g‘c%‘ij%pc{)&tagecgéntﬁ{ws to improve,

ahddh®bhataplifaadkotnahirdabal amcer i likdg es S)aéc)tne Tlibemost common
success rate of this rather crude rm of treatnent,
fatal digense | W thesg %‘P@le’éut’f ﬁ%fF:aSI“P?FS y digaidag cancer requ1res that all the

rﬁél%‘%ﬁﬂ Capthey reé?ov%ﬁ Wedb%ﬁﬁgﬁskl th@gy ﬁ@dA%nﬂeal way to

stasi ses. ese treatnent associ at ed
achiehe shkis eweuldi bhetceﬁric.’elce sanl imcthuck meppdinssf agpimsé rtbeittuandr that would

dg%%g}{llg%g o‘t%t om %DZ\L}@Q lﬁaéﬁ é]g g{fﬁg’@rg(ﬁ:fmf 'Iﬁqu fqogﬁgib cellular counterparts.

HRGERE NBIRM6lo A8 a Eﬁ%ﬁclfe‘s qpithd GB4thleMs of BhcBARREELdeA attempted for
normal tissues suc hair follicles, gut and

dvene cerdniyowtiwmisubtaingblemeidied as a result of the
rel atively non specific targeting nmechani sm of the
toxic drugs which formpart of nobst cancer treatnents.

Accordingly, current methods of treating cancer continue to follow the long used protocol
of surgical excision (if possible) followed by radiotherapy and/or chemotherapy, if
necessary. The success rate of this rather crude form of treatment is extremely variable but
generally decreases significantly as the tumour becomes more advanced and metastasises.
Further, these treatments are associated with severe side effects including disfigurement
and scarring from surgery (e.g. mastectomy or limb amputation), severe nausea and
vomiting from chemotherapy, and most significantly, the damage to normal tissues such as
the hair follicles, gut and bone marrow which is induced as a result of the relatively non-

specific targeting mechanism of the toxic drugs which form part of most cancer treatments.

Further, most anti-cancer treatments, which include cytotoxic chemotherapeutic agents,
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Further, nost anti-cancer treatnents, which include
cyt ot oxi ¢ chenot herapeuti c agents, signal transduction

w0 nvsh02706 s, radi ot her apy, nonocl onal anti bodi BGT/an2b06/000431

cytotoxic |ynphocytes, kill cancer cells by apoptosis.
Al t hough tunours nmay contain a proportion of apoptotic
cells and even areas of necrosis before anti-cancer
treatnment is given, an increasgd nunber of apoptotic
cells and |l arger areas of necrosis are anticipated in
tunours that respond to the anti-cancer treatnent.

However en G t.oXi c h not her a eutlca are
S Foisdbion, BLBHEN, iCHrEe e HoOHTREH JHROHS, g cytotoxic
l?xfhpﬁ&iyltesk kill camaet ddlly Dyt z?)@ptfo@fép Aqgdueh thikeurs WidUorifin a proportion
he first treatnent IS equentl dlfflcult t o assess.

oEorpeptetic owedls apd qysnjaseassofy ressesice bafors ANtingAACSF trepimsat is given, an
139! gés%ﬁ (_r)1 ml b%FSfrE;ﬁ %?Jti%pc\é IPS kY a? & a?éa's %'f ﬁ@éroﬂg gre antlalé)ated in tumours

ssnen ur response i s
th@tuﬁblb()nd nth¢ @tiRtanoe tryatmfentpaHoevHver thelm agvi@szechemotherapeutic

cancer responds to cytot d t .
RO T ARG O SRR Ay e HBeAE bR o et el il A thus the
lgg;e g's{' &9 thenghddur N6 fi Itshetrrﬁag‘tnénta'?s U ﬁ?dﬂﬁﬁéuh to assess.

or a diagnostic nethod t woul d enabl®e rapid,
Carvertioretly, patienteldcalveen deniguin @f tbfeetqwtﬁarofctdiemmhdrdtpy before a

fte e first cycle of eat nent t hat
ot ishTachol ot SesSTneh ot PR FrePg P By b, obly a minority
SUPMHB wiffiohd@eeP!cBncer NRspbh@s ab Qﬁ&okfco’d §1$d @D patients may
tonography with fluoro-deoxyglucose (FDG P

qxaemm:testhwstdqe cf@@hﬁg@aﬂmeaﬁeﬂﬁa@at eblaneg b@mﬁtr eHéWe@here is an

che t her. [ e t
IREN RO o BRI MhAE B o B bR Bl comvenient and
I‘éﬁﬁlﬁé tdetébtion an chnsqe ceflilgll taften it fisndgcle tof tiRaEng that would predict
t hose who woul d subsequent|y under goma curati
e

treatraentirgpoBse, Pesh Intwmiied PrecHemSHy Fﬂfeffxamie {hgmesgrof positron
A I s T e

ddepadanendma, Thlenreceived clsporadibthgrapztbetore surgery, differentiated treatment
of f er ed econd line freat or ni ca s _of
TeFRABSETS Pmoﬂ%-resa@ﬁ{e Wil oo dongrgtivikeiy psediy end tended 10
ME&%f"th@@ WRIQIRU RESLqhhteyRlcBR AeNiraMichRESctR of their tumours.
di agnosi ng and treating canhcers in a targeted manner.

Rhowingothiegier dfe efost isiresponding eedyl wobld spatp tbe maidrity 9§ patients from

tieredn FPERuAY 10C RercRA . ThEE Rofaerrli Bl PaleFf {Pbe offered
RebRT Fhdeshthb@k or clinical trials of investigational agents.

Accordingly, there is and urgent an ongoing need to develop new methods of diagnosing
and treating cancers in a targeted manner. This notion of effective targeted killing of

malignant cells has been, to date, unattainable.

In work leading up to the present invention it has been surprisingly determined that
telomerase expression is upregulated in dead cancer cells, in particular cancer cells which
have died as a result of an anti-cancer treatment. This finding is quite distinct from the
prior art in which the use of telomerase as an indicator of the presence of cancer has been

directed to its use as a diagnostic tool in the context of screening live cancer cells for



tel onerase expression is upregulated in dead cancer

cells, in particular cancer cells which have died as a
w0 e®al102706 an anti-cancer treatnment. This fi ndPCIyADS006/000431

quite distinct fromthe prior art in which the use of

tel omerase as an indicator of the presence of cancer

has been directed to its use as a diagnostic tool in

the context of screening live gancer cells for-

At el onerase activity. Accordingly, this determ nation

has facilitated the devel opment of a neans for

identifying dead and dy opl asti )]s b

teloperaie Agiivits: e bagt e gg pehinager, fiss; cyifate Hredevelopment of a
th&¥S! 1&%Bt1fﬁﬂg36@cfda§xﬁl &viRE %%{Jl@ﬁlcb&’elﬁe@dge& Sh! SreeffisSfor increased
I's particularly 1 nportant he context of nonitoring

lwaés pretagive st© nbrnaalt hﬁcla,peﬁttﬁbmer@at wmmssmgbyredwh edils. This is

di cted to .Ki n
el e fithe P TRHiobBe SR R RE @ lsgepgptic reatment
rtaﬁhﬁﬁ@lh@ﬁ@s disecledRAARING nebplabtid &edlsi Wil Rigther, these findings have also
adm ni stration of anti-tunour thera y in a hlgh

enablgé thequsgrif telomerase @s gangfas oS eﬁd@lnmmlq ¢\anti-tumour
nl ess the cont ext
tf@r% ?gagl‘ﬁ g?&r&%ﬂw%ﬁ? [Erﬂt’ee%flﬁd ]g cgn'pr | se", and
varlatlons such as "conprises" and conpr|5|ng", wi |
be understood to inply the inclusion of a stated
i nteger or step or group of integers or steps but not
t he exclusion of any other integer or step or group of
integers or steps. As used herein, the term "derived
from' shall be taken to indicate that a particul ar
i nteger or group of integers has originated fromthe
speci es specified, but has not necessarily been
obtained directly fromthe specified source. The
subj ect specification contains nucl eoti de sequence
i nformati on prepared using the programme Patentln
Version 3.1, presented herein after the bibliography.
Each nucl eoti de sequence is identified in the sequence
listing by the numeric indicator <210> foll owed by the
sequence identifier (eg. <210>l, <210>2, etc). The
| ength, type of sequence (DNA, etc) and source
organi sm for each sequence is indicated by information
provided in the nuneric indicator fields <21 1> <212>
and <213>, respectively. Nucleotide sequences referred
to in the specification are identified by the
indicator SEQ ID NO followed by the
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sequence identifier (eg. SEQ 1D NO 1, SEQ ID NG 2,
etc.). The sequence identifier referred to in the

W@ p@eil6i7e@t i on correlates to the informati on pPOAU2M6/000431

in nuneric indicator field <400> in the sequence
listing, which is followed by the sequence identifier
(eg. <400>l, <400>2, etc). That is SEQID NO 1 as
detailed in the specification gorrelates to the
sequence indicated as <400>l in the sequence |isting
One aspect of the present invention is directed to a
nmet hod_for detect | non-vi abl e neopl astic cells in a
%‘&Ml\@ Y OF -EHM%359Ni sing screening for the

| evel of telonerase protein and/or gene expression by
non-vi able cells in said subject or in a biologica
Baopgloutitdns spediffcation, sialeds thelosteixt wigeires otherwise) theewsrd “comprise”,

in the. . evel ,of non-viahle cells expressi saj d .

| WREHOSE Sy 2 [ PRRIE opieh CquRuEiaE 31 i Bideryeodyfo imply the
ihb18siph @F antfed® intépRN oY kRPIR gRAPPdRimtdgersCR! stdps MuPhbethe exclusion of
aspect of the present invention provides a nmethod for
aataslariiniged @4 gten @b proaptal éntegers et stePsa subj ect, sai d
nmet hod conprising screening for the | evel of
tel onerase protein and/ or gene expression by dead
Aslibedl Hereifiathel tatbfdeeived from shalb beliakghaalindieptiat a particular integer

derived_from sai d .subj ect erein an increase in the .
QreayRYD of infrgsrs hag prigingled, %pégpasneé{%#emé@s not necessarily been
Sdiatd yifed lsnbBNE Sourse, 1 Ndi cative of the

ptﬁelsencle co? fg%gg%r?gop#asﬁdé cells. Yet another aspect

of the present invention provides a nethod for

etecti dead.neoplastic.cel,ls in a subject, whic .
fEblpehr R s BiFIERds ReedoPrGofpleaiubfion pipped using the
pro SRR PatéBH VEision . d ﬁ&%ﬁt@ﬂ hefiPafker tObidRbSEPHY] QEafcﬁ hucleotide

the | evel of telonerase protein and/or gene expression

fsgueheads identified in theateduengbjlising by themumenic dhdigdtent210> followed by

b e T e

dte) amdisverct orgadisibfor kgshadeguédre ididdivatet \be ivforhfiton provided in the
presence of dead neoplastic cells. Stil] another

yapsaictingicatonficlds g3k, <Rhiaard oAl 35s sssperdiyely. hiydkeatide spquences

B DRSPS, AR A o

serudret ideatifitnfeg g 8EE IEXNOeESRMIDWN@E a¢tc.§.eThs sdquesei identifier
[ e. derived fr sai d

subject.or in bi.ol ogi cal sanpl. 0 .
E{iBiedde e SRFICEHOR Aieales 1 1o iGNl ProYIdgL i eqricsndicator
£APBOG BOthS dflience listing, which is followed by the sequence identifier (eg.
<400>1, <400>2, etc). That is SEQ ID NO:1 as detailed in the specification correlates to

the sequence indicated as <400>1 in the sequence listing

One aspect of the present invention is directed to a method for detecting non-viable
neoplastic cells in a subject, said method comprising screening for the level of telomerase
protein and/or gene expression by non-viable cells in said subject or in a biological sample
derived from said subject wherein an increase in the level of non-viable cells expressing
said telomerase relative to normal levels is indicative of the presence of non-viable

neoplastic cells.
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hTERT relative to normal levels is indicative of the

presence of dead neoplastic cells. Yet another aspect
w@booshe7pé esent i nventi on provides a met hod f oPCT/AU2006/000431

detecting dead neoplastic cells in a subject, said

met hod conprising screening for the |level of hTR RNA

expression by dead cells in said subject or in a

bi ol ogi cal sanpl e derived from said subject wherein an

increase in the |l evel of dead cells expressing said

hTR relative to normal levels is indicative of the

ence of dead neoplastic cells. Still, yet, angth
Asgh tasa?cttqféﬁﬁ'oP@é@ﬁtmvmﬁmwdﬁ purced tor sliifipe flad neoplastic

&@fs ‘1“1? 3 BN Aol m@%ﬂtc%fﬂp?igm% ReQplmastor he M@l bf @Hﬂoﬂl&ase protein
a subject, Said method conprising screening for the

dndlozlgend exmeasmrtazsctcags collinrsaisrrbrect geln@ lmbg@glswmpl@;lenved from

SECLFhSEh 1 WSl b ISR of el ALk AE Bk rtomerase
reRtivO R ARl 1e0tls iindicativ ot bies€ncl of deddigophistc cells
telonerase relative to nornal levels is indicative of

the presence of non-viable neoplastic cells.Yet still

Q[oa%l %1 @tcotf R ]Iznjegle Hﬁ;ﬁt‘i}&f IJOO \ﬂgﬂt LR JarBY H%@&m% dead neoplastic

assess Ing a neo
deﬂﬁdi i Buﬂfjedt,rwlach odi é@lth waalmﬂucmi Hmoah alﬁnmsorﬂ;astlg cell treatment regime,

een for the level of te rase. protei n and/ o
SRhT SoRPERIRG, SHEng &Py he o, of MIsmetae drofef qndior gene
@(:ﬁ)?ésﬁgh %?lde%i%ﬂsemgﬁﬁ'sﬁ%@ctfcfrqmagt%lggl%ltﬁaﬁﬁde ahRkeE! 'ﬁr(‘)n%hld subject

crease’in the | evel dead cel | s " expressing said
whadrcmlmnanereawllalihw]evﬂ@f ﬁoadrmuslegp@ss;ng said telowerabe/ eelagive to normal

dead L ast IIs, Afurth
e R BB OF RO ARG TP RS 2 ot hod 1o

assessi ng and/or nmoni toring a neoplastic condition in

a subject, said nethod conprising screening for th
$te11/ enoter WFEERT @ reepreserr dmypntinen prasignsed sethosyfog ékaectmg dead

Pia%tlc c?l‘fs n a%ﬂg %alg éta%cg Fg’;nﬁh&% %@Ileeﬁl?lgqjof ;c]het lﬁgel of hTERT

rom sai ancincrea
Ibrﬁteﬁi and/ofl gank eﬁ;bfe§81cﬁl><by elead nglls i il HRECt of ai iavigiological sample

RO ek SGbieet ARGEHLE Fasreone i 5o Eael of Aglecels expressing said
an%?ﬁ Bllati B o kAR 10V <Vis q'xF(ﬁcaﬁwg%tf rfeé%hc@éﬁ@e%ﬁ InB8plastic cells.

nonitoring a neoplastic condition in a subject,
said method conprising screening for the

Yet another aspect of the present invention provides a method for detecting dead neoplastic
cells in a subject, said method comprising screening for the level of hTR RNA expression
by dead cells in said subject or in a biological sample derived from said subject wherein an
increase in the level of dead cells expressing said hTR relative to normal levels is

indicative of the presence of dead neoplastic cells.

Still yet another aspect of the present invention provides a method for assessing and/or
monitoring a neoplastic condition in a subject, said method comprising screening for the
level of telomerase protein and/or gene expression by non-viable cells in said subject or in
a biological sample derived from said subject wherein an increase in the level of non-
viable cells expressing said telomerase relative to normal levels is indicative of the

presence of non-viable neoplastic cells.
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| evel of hTR RNA expression by dead cells in said
subject or in a biological sanple derived fromsaid

W@ ampaer7igvherein an i ncrease in the |evel of dererAuzi0b®00431

expressing said hTR RNA relative to normal levels is

i ndicative of the presence of dead neoplastic cells.

Yet anot her further aspect of the present invention is
directed to assessing and/or nmpnitoring the

ef fectiveness of a neoplasm therapeutic treatnent

regime in a subject said nethod conprising screening

for the level of telonerase protein and/or gene

expression by non-viable cells in said subject or in a

Wit GlinGinetter SgERt 6f BRI hrégsht fifvemisa F)?’OVS&B@J £ alethiddefofiabsedding and/or
increase in the level of non-viable cells expressing .
meitering lagreplasiéc penditiony & ¢ sulbiettnedid mejlkgdscqmeprising screening for the
L neli j [ t ' t D .
REof Htbbral. opditp B o0 Ry NFRE St B b ERE et or in o
bislogicalesamdladaird Sidne sait tsubject whdreinl andincighsesiart &evel of dead cells
conprising in conpartnental fo r1a first cpnpgrtnent

eXBIEpYREI A tlameRsh rﬂﬁtﬂé@g@moma{ cyele dt fdigptive ob des Biggence of dead
Iﬁgp@ﬁ%qghgic aci d nol ecul e encoding tel oneraseand a

second conpartnent adapted to contain reagents useful

for facilitating the detection by the agent in the

first conpart t. Further conpartnents na |l so be .

A eThere QoIRg byt o epTesenty BVPEEE P4 §1 BIed [ apppeing andor
mldifitoside At nddPastke caitli@dt ilP® divbiedt, Sid Sletifodl sdbing screening for the
detection nolecule. Yet still another further aspect

loyfel o R avneteinngmsion spnepexvession b:r alepd @clly impsaid subject or in a
b@é@?@gs%f&l?ége %%ngﬁ grlo?n ?AI.I{] gﬁllgj\g/cgc \&l?eréigl a?lriggt%gbt%l 1'{13{1% \Deg/el of dead cells

uan m -quan
efth@ins baid KIERT qelddvetd ndand leeepliasidicatiel dfsthe présence of dead
bi ol ogi cal sanple froma patient. The kit nay cone
nGPRIAstcf&ls.uct i ons for use and may be aut omated or
sem -automated or in a formwhich is conpatible with
an automated nmachine or software. Still yet another
Anothen dnrtberpaspectodf thheprereets avention pritvides a methodefot @skesging and/or
a net.hod of freatin .a neoplastic.condition in.a

TOMiOHRE 2ieR AT RAUYTHI Y ¥ STRIGFtathly Methad songprisings srepning for the

16%6Pjo® HTRERNEA fepiokdibn HFOMAH @lisan dal §1Et?;€éti o#einPIRAYEieal sample
directed to tel omerase or antigenic porfion thereof,
dariveshfromt saidisuhjew wisreioineincrsase inkihd levrdpfdlead cells expressing said

A R E s o P BEI s cns
condi tion.

Yet another further aspect of the present invention is directed to assessing and/or

monitoring the effectiveness of a neoplasm therapeutic treatment regime in a subject said

method comprising screening for the level of telomerase protein and/or gene expression by

non-viable cells in said subject or in a biological sample derived from said subject wherein

an increase in the level of non-viable cells expressing said telomerase relative to normal

levels is indicative of the induction of neoplastic cell death.

Still another further aspect of the present invention provides a diagnostic kit for a
biological sample comprising in compartmental form a first compartment adapted to

contain an agent for detecting telomerase or a nucleic acid molecule encoding telomerase
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Anot her aspect of the present invention provides a
nmet hod of treating a neoplastic condition in a
W@ apaer716 sai d met hod conpri si ng adm ni st er i ngPEDAFA106/000431
subj ect an effective anmount of an i mrunoi nteractive
nol ecul e directed to hTERT protein or antigenic
portion thereof, which i munointeractive nolecule is
| i nked, bound or otherw se asspciated with an effector
mechanism for a time and under conditions sufficient
to inhibit, reduce or otherw se down-regul ate the
rom h of the neo sm_ Yet anot her as t. of. the. .
o S SRR SR PRBUACE onB AR It faqging the detection
Hye@e agsit i tﬁ@ ‘f'ﬂéttdoﬁﬁ)airtﬁleﬁt S pRHEG confiAteheBt MAY also be included, for
Cconprising adm nistéring to said subject an effective
example; tcnfecauvre arhielagical wimpde.i Yhe pptnd cudyebadan awtikodytag other suitable
‘{]Fﬁ%ﬁw or 4 RNA or antigenic portion thereof, which
Fﬁ%@? ttive nolecule is |inked, bound or
ot herwi se associated with an effector nechanism for a
time _and under conditions sufficient to inhihit,
Yeéduaean@ﬂlebﬁﬁﬂwmﬁ%c%m@ EgFENalnNCRtRD RPBideh ther usepf an interactive
rH&Q&hé‘%ﬁb&Ed't ‘ﬁftgf? T, at‘ﬁQ %leluﬁ{cufr{g' of ar Tﬂtatl{fé%fe Q&h'ocﬁllantltatlve
Ides a net erapeutlca y tr Ing a

dignastﬁcakut @ duent dead me(@lesub fdistin addoldgivet stamj;le;ﬁtrmra peitwgt The kit
adm nistering to sajd subject an effective apount
1360 SO PR RGO P Bt BoR Bme el hsr BLagmated or i a form
v@!ﬂEl‘l g aHQlEtthhnarf HR6RAEd miBhiad of BiBrA6t i ve ol ecul e

1 nke bound or otherw se associated with a
ther apeutl c effector nmechani sm for a tine and under

0 i nhi t eduy

S5 b A S5 e 55 BB i

nebplabtiey &ndandt iner subdee 6did dethdtEcdih adin@ydrir@nto said subject an
contenplates the use of an anti-telonerase interactive

effsrdva a@oumn?mgauré@raef@veamoacﬂk@cqhmct%tmE@&ﬁ@@fﬁsq At fpfEgenic portion
(5? 6\5)%1% qnt%Ia 'n‘f(ﬂ%ﬁé 1§ q{é]kg b% %agﬁgﬁ}er\g%e %ssociated with an

tHES FC CondartT on Th a'su | e er el

ﬁfeﬁm hmbhmmﬁl,afﬂr 5 tinderapd tuadsadodlditionsl sufficient torrepedaid condition.

anot her further aspect, the present invention

contenpl ates a pharmaceuti cal conposition conprising

Aﬁkﬁg&o%g)le@tt of }(heaﬁlee@t‘intaﬁlvaﬁfo%' gﬁ%ﬁd@:ﬁea %?Jtl'l(ﬁ? drt QREERER neoplastic

w th on nmor e” pharmaceutically acceptable carriers

candition idlial mbject saMenethn(btchmpnagg @dmiwfteting tpsaid snbject an effective

aé?g(}/ entgh an 1r£r%ur%1re1tseracgvg Irqr?o1ea}:%?enctlireaclz%’edh t%rhellE%)le ];)Porteem or antigenic portion

thereof, which immunointeractive molecule is linked, bound or otherwise associated with

an effector mechanism, for a time and under conditions sufficient to inhibit, reduce or

otherwise down-regulate the growth of the neoplasm.

Yet another aspect of the present invention provides a method of treating a neoplastic
condition in a subject, said method comprising administering to said subject an effective
amount of an immunointeractive molecule directed to hTERT or hTR RNA or antigenic
portion thereof, which immunointeractive molecule is linked, bound or otherwise
associated with an effector mechanism, for a time and under conditions sufficient to

inhibit, reduce or otherwise down-regulate the growth of the neoplasm.



when used in the nethod of the present invention. BRI EF
DESCRI PTION OF THE DRAW NGS Figure 1 is a schematic
WO eeasxmné at i on of the in vitro and in vivo di BgNABL106/000431
and therapeutic uses to which telonerase interactive
nol ecul es may be put. A Via the binding of the La
protein to the tel onerase ribonucl eoprotein (RNP), La
interactive nol ecul es may be uged in an indirect
nmet hod to identify conponents of the tel omerase RNP
whi ch include the integral RNA (hTR) together with the
S5} Saclhes ot DL pagpeamgbioniohooch & Betholet Hodegically reating a
f I
ek Eé?e??‘jsﬁ“ﬁ??‘ S oUbD S ORRTSIng P ANRRSing blsaid subject an
effeciive amoent of emtinteractive elcdermieadizedterd &y dadomenase or antigenic portion

tgorgg]g n‘@ﬁl%f ﬂxegﬁcgggslﬁgleﬁﬁlegisghﬁ@' %, é)t oggclgg t{l]lgrsv(\/alse associated with a

BBifabe@RNEFECtd BRERRINM, for AHMRS ahd Qtnﬁérf 8&nditions sufficient to inhibit,
chenot herapy, an anti -t'el omer ase reagent may have

igfnge aryptheswisg downvegdalgitheyerovith ef saehetstatic gancee

detection of dead cancer cells (dark grey), which lie

close to viable cancer cells (light grey). Simlarly,

Btill pétammethas aspiettt EitBe pieyent iteptioh eonteyiphessuhetisd ofam fi-telomerase

In vivo th(feé feutlc reagent if it were armed with a
iRtsractv g sgofesuies CariteHF i toc A ceifeciore giaTRMtSIp iF pihe) manufacture of

ﬁl@&i&aﬁ’l‘%lfgr dg! tkéé.?xﬁerﬁ taax%?fasﬁé bhddiod th & E@or}a&w&éﬁ%md effector
l'1ve cancer cel ed). gure 2 1s a sc

megirapisantreos &mlojnditm progressi on of apoptosis through

vari ous states in vitro. After an apoptotic stimulus,

apoptotic cells shrink and fragnment into nenbrane

Royad aRethee |fl§rﬂlfd?03\éibeéts 8P OptbRint GnRGf#08S céhtdhp 1%@ °£fepharmaceutlcal

i ncreasingly | eaky or secondarily necrotic W|t tine.

Enesiign opmphising 3 dirlgtony aigeans aﬁh@mbe@read@ined together with one or

R e

La/ SS- B expression after apoptosis of mali gnant Jur kat
T cells in con?arlson wi.th apoptotic primary T
Q

ﬁ’tc%ﬂoltkﬁﬂ apGCE ﬁ]ﬁ'PrﬁP@}t anveptign delaisn do tleg agant @é|h|ege1nbefore defined,
\#’ﬁ@\{ﬁk "%%h‘gdj&iefg E) sen‘%%v‘eﬂ {REM - 1640 with 10%

seruman rea ed with | nM
staurosporine in the flnal 24h of culture. Simlarly,
PBMC were activated with the T cell mtogen

conconaval in and t hen
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apoptosi s was induced using | nmM staurosporine for
24h. Jurkat cells (Jurkat) were rendered apoptotic by

wQ2dvet1o5aé nrent with 0. 5mM st aurospori ne. QuadrB@it/AU2006/000431

cursors are set for <3%staining with isotype control,
Sal 5. Figure 4 is a graphical representation of the
cytotoxic treatnent of malignant human cells results
in increased expression of TRRg and La in apoptotic
cells 24h after treatnent and in increased expression
of hTERT in apoptotic cells 48h after treatnent. A

e ter W th cytotoxic
ﬁé@ﬁfi’lﬂcﬁﬁ#ﬁe‘w Qlﬁéﬁééﬁw&ésdent in Plhlgh and
pi' pnediate cellg 24J1 a er treatnent with all
cyt ot oxi ¢ agents (chevrons), no staining for hTERT was
Elgunleehts a Rhemafikreprasetthoradtithe inBlrotand an niza tdlagnos’ac and therapeutic
Wi | & La was eV|

t
0 R i AR iBiab e RoBb el it ohius A Y ipcing of the Lo
IWbiel’h ) the GalbAkRA%E eibapdprdt6iAGRNT)SLa nﬁeﬂaytn‘ﬂegﬁolecules may be used

treatnment with etg{)o& de, vincristine and cisplatin
igregcindisertimehech i iflentifyi pamRprests afthtelamarasn RNR, which include the

[
T S M —
iaterabeing nabeckldsipgh samdy pe usddeinreadireat metheld|ts dewbt hilfR eid hTERT. B.
{reif shar o S osall G bl R TIGT ShottRIeCl r oldusegely anti-cancer
ﬁa&rﬁéntzlffaoﬂl&%@é NRRfacd olbdds! ﬁzta%nﬁe LR gﬂ%zf iddily to diagnose the

Jurkat’ cells after 24h treat nent th cyt XI C
ragents of Bander loa 10 IBRATE ﬂ'@pomd‘oTaﬂﬁZcmar teamgrener €. After the first

GG, BRI Ghb St B oo L T M ot rsgen
Wik b @atb@IoRXdCdead &aher celldi(drk Gréyd! whth(RB8ok _tr@illaﬁl%dcancer cells
TRF2 in_apoptotic cells was nore evident 48h after

(ligbagiesht Sinilarlnl 4 tedgmenass injeragfeiet molerulerapy beeysefil as an in vivo

%Jaﬁéuu%sgv\gén%aﬁ'ng ?rg\/l &rﬁleﬁy&/ﬁﬁ o In%n %?cfesgt%%lﬁﬂg# ?Igfrll-ggncle? treatment

i'n apoptotic ce

(puspdd) MRt twonild Belblel bestaralepkillingatgehd fenfaidiey lioasinceoedlly (red).
cells treated with vincristine and cisplatin
dermonstrated increased TRF2 staining. G HelLa cells

%ﬁﬁ{ 24801 §dh@ﬁ‘é1ﬁ@? gﬂmﬁﬂ PR o AEEMNSof a éaécgfis through various

aur ospor | ne. et oposi de and vi néristine | n
ﬁqﬁcqatmszitso.an@ft&raars poptdiig s‘(lmluhur epeptotiogellshelrind thd fragment into
sta ning fo but I|tt| for TRF2 .

R PORE PoRE aBtERCERNG &t piartorin Do hiab Sooqips moreasingly leaky or
&M&rﬁfaﬁw Che@BRI SyithStiAHe, OS IRhRBIIPMNE ape68s bodies disintegrate to

oligonucleosomes and then free DNA.

Figure 3 is a graphical representation of the up-regulation of La/SS-B expression after
apoptosis of malignant Jurkat T cells in comparison with apoptotic primary T cells. Ficoll-
purified peripheral blood mononuclear cells (PBMC) were cultured for 4d in RPMI-1640
with 10% fetal calf serum and then treated with 1pM staurosporine in the final 24h of
culture. Similarly, PBMC were activated with the T cell mitogen conconavalin and then
apoptosis was induced using 1pM staurosporine for 24h. Jurkat cells (Jurkat) were
rendered apoptotic by 24h treatment with 0.5uM staurosporine. Quadrant cursors are set

for <3% staining with isotype control, Sals.
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apoptosis and La staining (chevron) but there was no
correspondi ng staining for hTERT or TRF2. In each

w@awe/1027ne staining is indicated above each coPCImMUzf06/000431

panel s and the cytotoxic enployed is indicated to the

| eft of each row of panels. Also indicated is a P

only control and negative controls for hTERT staining
(purified rat 19gG or anti-rat ;gecondary antibody

al one) and for TRF2 staining 6purified nouse | gG or
anti - nouse secondary anti body alone). Figure 5is a

raphi cal representation of_ the culturing of C with
Hghteh %gnaﬁglﬁﬁ(r&%asr{tatwaﬁﬁ _ cxfetoxvfzﬁﬁe.ét@@gmfgnhg@nﬁ%t human cells
PARTIR iR BicRda8& e iYesSRADF TR AT 8Th aﬁ%ﬁ&ﬁé éélgﬂh%fﬁt@f‘fﬂ?atment and in

t hen apoptosi s was i1 nduced using 1 st aurosporine for

. ifdieased gxprassioedl STERT & agoptoticreeds é8h aftariireatmdnt. A. Jurkat cells after

aurospoyine for_ 24h. Dot plot. epi.ct . st ai ni ng, for. high
A RERIRE e Powiie negle: OB Lronits P Peiip 1 and
pIivemsiee oukarah afidr Baie W all Fdyddtbic Bgbsts AcivadR), GR) staining for
representation of telonerase detection over tine In

KRB ste gvidewnth. ofyrkateells efpodlteatnentt wigh gytptexic agents. While La
. . tigbl|_t L Ridkerinddiat apse ; :
Sgaﬁléﬂél nvgage‘l(dt“?eélg?%?)[ ofah é(1_‘I\tfcgz@)posi degggoﬁ)%ggﬁnﬁ? t#%?lﬂé‘&ﬁ!v&h al cytotoxic
a(gehie;:(bhda/gmrfs),,onzlﬁ :ZtShItfe%hﬁer)g rveivh lbt@pss)ide, W%crlisdﬁﬁ Iandg e@yplatin produced
bars) .and 96 ac rs). .Cel| re col lected at
iptrgassfetaiping %w E@Eﬁgi Aol i P.I'lngﬁ it 03*{85-5 e fhpl cells after 24h
, .m s T i: high intermediate
By o e A8 S 1 g2 P
detls Rl pfter Treatnfiént edthcd] dydotoric agete (cheions)e chatgifidllyintigased staining

b D FBTovAT Rt it oHBaH e oM b BRI rEeY. D. Jurkat cels
4e5 ouh BRGmidnt ﬁiﬁé&f}?{\)]tgxi@ rlff)%eﬁtﬁ.e BHRRNaf(BBOIRRTCEARE TRF2 staining were

intensity of dea AAD+)” cells in the FL2 cthannel

qbezyediis apsiptaticeaslls efter teatmpitt witle Al cytotanic hgangs. (B=Fprkat cells after
A Lo T L L5 BB AR IR hapopo

detlp s endratevidlenid 81 sfi@redaafentdeitiecll icotdtdxic bfents. F. Raji cells after
mal i gnant cqunterparts of normal primary bl ood cells.

P rosteent Wigh edatorisasiEl ebithavgh|le {PRIVE)WasHyidepk feapoptotic cells
8 SO R SRULA M RERRRRIGD LS eBR Yi vinrine
guidagdplatint dessanstretad tinereasdd SRH2pstaidogi nGntHslasells after 48h treatment

\?El? g%{dx%:agﬁ%lp ?ng%ogmg%gpégcieégn%ﬁgg%?ﬁa fdadpeed apoptosis and La
SEANRAE FEIRAFIS) Rfgether with staining for hTERT but little staining for TRF2 (arrows)
H. U20S cells after 48h treatment with cytotoxic agents. Staurosporine only induced
apoptosis and La staining (chevron) but there was no corresponding staining for hTERT or
TRF2. In each case, the staining is indicated above each column of panels and the
cytotoxic employed is indicated to the left of each row of panels. Also indicated is a PI
only control and negative controls for hTERT staining (purified rat IgG or anti-rat
secondary antibody alone) and for TRF2 staining (purified mouse IgG or anti-mouse

secondary antibody alone).

Figure S is a graphical representation of the culturing of PMBC with conconavalin A

(conA) 10pg/mL for 72h. Viable cells were obtained by density gradient centrifugation
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nonocytic cells are U937 cells and of T |ynphocytes

are Jurkat cells. The expression of hTERT protein was
w@eowpadxds i n transformed cells conpared to priPEF/KU2006/000431

cells. To induce apoptosis, the malignant cells (U937

or Jurkat cells) and primary cells (adherent nonocytic

or suspension | ynphocytic blood cells) were incubated

in RPM- 1640 with 5% FCS in_tfe presence or absence

of staurosporine (STS) for 24h (clear bars) and 48h

(grey bars). The untreated (control) cells were

SRR el v S8R i DS AR el LS s were s
treated Wil 0V ERIrdspoMBE Borias U TRt @@bts aep'i&r@dlﬁhg @br 7-AAD and hTERT.
anti-hTERT-biotin for 30 mn. roomt enperature.

TbeInegativsreonipelsih sdining withHe &eh@fidam@lmb&dﬁé ofer 30 nin.
at roomtenperature with 1:100 dilution of
streptavidin-PE. Cells were washed with PBS and

Fig@tebatieth grpRivhl Mprosedtbiivs off utloaterdse rdei@:tlbh navee inid é untreated

anal ysed using flow cytonetry. The fo ference in
(pevesd Wﬁ%@dsﬁrqagedslﬁﬁ%c%dé‘éﬂﬁme WBW? Rethe gbsegogfeontrol) or

p?(?s%ﬂcef JsééQ{eﬁ SPQ@& A mléé/hg-gff(r P(cl%{l 19%5 81? Sl1ght (BLey bars), 72h

expressi on at an

(@zirk @é}ybe&mar%h lelablymrhp @élls@ve&a dol&ﬂﬂ:ﬁﬁlra tilie speCific)tinmeepoints were
cells, respec pper panel, measurenments

lwbéteéea;tf Shad’ pﬂlsanh foe alt(b TSk TP SIS BIRTANS i fiber in PBS
LM B?Q‘% pareﬂ‘og'#uﬁg%/@d peng%[r;é{d ). Vitfe ﬁﬁg@‘célﬁ%erb $hen diluted 1:10

repre ent'atii ve experiments. Figure
véith £208C guetiwriot &br § mpm&ese nAHtcelbnwefe thee dsttde stampdoft al@@centration

Qgrédu’%é}g];l?éeqeéﬁﬂ lgﬁggpel 43 ?rgéalﬁihg%ycgg%qog}%mspy of dead (7-
ARDE) el Hf @ F2 %%Mmel 3@9 \ﬁé%nf)l%hgd er #% BERrém édtditions (n=2).

absence or presence of speci fied concentrations_ of
Ssarshobérder qfChetnearyis plgtied Afut isrtod gmpld g e wisibleenitbaraph,

cells were collected and i ncubated at room tenperature
for 15 mnutes with (A 5ng/nL Ber EP4-FI TC or (B)

Kip#rteT7 MoUs egrhiitalk rdprdseniation ypr tel@ﬁﬂef&e Wgdtectivas he dthe malignant
and pellets were resusgsnded in 0.5nmg/ nL solution

cppnierpapin Sl nRenal drimarx bipogcefls o Rephesaghlpyd ngw%eag cr«‘l,l,s (PBMC)
tge}tg\%lgilg nmuﬁﬁ}eg{(gggrgglg@oﬂdeﬁg %;a’r_ﬁg& fjl rﬁégp Ilﬁﬁg spulatlons because
theyt eitee ddficred dSthhplastic Itlssueimltpreenhﬂiﬂ@echfrmﬁﬂﬁlygdsnthonocytlc cells) or

PRGOS BN A e REORT EH: (TR malignant counterpars of
monocytic cells are U937 cells and of T lymphocytes are Jurkat cells. The expression of
hTERT protein was compared in transformed cells compared to primary cells. To induce
apoptosis, the malignant cells (U937 or Jurkat cells) and primary cells (adherent monocytic
or suspension lymphocytic blood cells) were incubated in RPMI-1640 with 5% FCS in the
presence or absence of staurosporine (STS) for 24h (clear bars) and 48h (grey bars). The
untreated (control) cells were permeabilised as described in the legend of Figure 6. The
permeabilised control cells and unprocessed STS-treated cells were incubated in 50pg/mL
of anti-hTERT-biotin for 30 min. at room temperature. Cells were washed with PBS then
incubated for 30 min. at room temperature with 1:100 dilution of streptavidin-PE. Cells
were washed with PBS and incubated in 2pg/mL 7-AAD solution for 10 minutes then

analysed using flow cytometry. The fold difference in hTERT expression is shown and



10

15

20

25

30

50ng/ nL rat |1 gQ&ak-biotin or (B) 50mg/nL, (C) 25ng/ m,
(D) 12.5mg/ nL or (E) 2.5ng/nL of rat anti-human

w0 edoerrea7ace bi ot i n- conj ugat ed nonocl onal ant i bPCYAU2006/000431

Cells were washed and incubated with 1:100 dilution of
streptavidin-PE for 30 m nutes at roomtenperature.
Cells were washed, incubated with 2ng/nL 7-AAD for 10
m nutes at room tenperature ngn anal ysed by fl ow
cytonmetry. Figure 10 is a graphical representation of
triple colour staining of etoposide-treated H69 cells.

| ] | d for. 48 h th f ,
A5t Fm BEgshe | ancdl ogerpats iehsirs (NI SP ETERT prpsession for
RHes %an9§7 (eéus @ tﬁaa/fdftﬂfévmaﬂyg @sggﬂsﬁl)ﬁr @gﬁﬁﬁ’oc ic and adherent

50ng/ nL rat 1 gQ&ak-biotin or (B, er EP.
rperpcsiegets. mepactivelyo rrE@l‘a‘Eh@blianer rpan@e rrnegsummenma‘meoperfomed in

FokPaY SERL Sovy rdh InPaePhetel SRRk Gl made hatis
r&ph@sdﬂmiwbaif&domdeberﬂi&’ﬁ‘léﬁpeﬂméﬂ@ for 10 minutes at room

tenperature. Cells were analysed directly (A B) or
first diluted 1:50 in peripheral blood nononucl ear

lﬁgh}és ESCcl g@%hi%gldre&&%ht%@l I5h s X]ufn% 8169 cel% ltlsu(%the anti-epithelial

ure 11s a rap epresen
ke mem:dlamaﬂ anmmdeagEm-FéT@pmwem (mu 6Bk ewe® cultured in

@ﬂ?gé{?ﬁ) gor&glpgleglnﬁe lek%cte ]é]otﬁ l?seg%e o4 ﬁ%gegxgg Ing’l‘?f sE)(eec&igc? concentrations
dfeéfgﬁén%déi mmgmm) O/t Qf homYSE IRatRnk calfs e collected and

r at ak- Al exa350 as isotype controls or
l@l@ﬁtﬁ@ aemmt@@%m%ﬂnrgllﬁmnmw MhﬁE@ﬂ)Aﬁ@g/aﬂB@erElﬁﬁl-FHC or (B)

B Ro B e o TC Tl Rl it L ap Bl Were sovitpended in

(ﬂ g, s%h&iﬁ)'nrlﬂ‘PfIhPPBS)fﬁéﬁ%ta Xec“aysﬁow yEohRdtST) - Fi gure
I's a representation of AIX Specifically
b|nd|ng invitro to cells of the FBQ smal | ceII Iung

I%E% & of % gﬁayﬁ‘ucc?f{)eg%g?p?a%?rh&f 5&5‘2{0%9{%%1& pro%m in etoposide-treated

H6DpaABi de6d caRt weke MaBuee!fbs48vBbersdn ahd/ BrRserRY of R20W1g/mL etoposide.
cytonmetry 24h, 48h and 72h after induction of

(§lsovesricelleqtechwashed andainceppiethios 3 muwigstaj remtempgrature with (A)

Sf(q?lgﬁ?{ hra% t&‘;‘e‘r nét T pgﬁe Isgﬁtg/%}‘sc t?lsﬁé/S%‘C) Q%% 612\/5§1g/mL or (E)

Phud/mbose sarentiehriad 618meabd! Bivtidf coppipated) m@ﬁ’&lonal antibody. Cells
hi st ogram overlay plots of PE fluorescence of

Werp RS st Rrpatiti vith dH0OrBlgor of stieptaidigatfefay)30 minutes at room
t«g}dﬁ%&t%.sdeps heg washed, incubated with 2ug/mL 7-AAD for 10 minutes at room

temperature then analysed by flow cytometry.

Figure 10 is a graphical representation of triple colour staining of etoposide-treated H69
cells. H69 cells cultured for 48 hours in the presence of 400ug/ml etoposide were
collected and incubated in the presence of (A, C) Spg/mL mouse IgGi,~FITC and
50ug/mL rat IgGaq-biotin or (B, D) Sug/mL BerEP4-FITC and 50ug/mL anti-telomerase-
biotin. Cells were washed and incubated for 30 minutes at room temperature in 1:100
dilution of streptavidin-PE. Cells were washed and incubated with 2pg/mL 7-AAD for 10
minutes at room temperature. Cells were analysed directly (A, B) or first diluted 1:50 in

peripheral blood mononuclear cells (C, D) and then analysed by flow cytometry.



10

15

20

25

30

7-AAD . PE density plots were drawn to indicate where
cells were viable (7-AADnegative) and where <3% of

w@edob302mes e positive for the isotype control. PCT/AU2006/000431

H st ogranms show PE fl uorescence frequency

di stributions for binding wwth isotype control (open)
and APOTEL(tm (filled). (B) Col um graph depicts
specific APOTEL(tm binding, which is shown as the net
mean fluorescence intensity (MFl) cal cul ated as the

di fferences in MFl of binding of APOTEL(tm and

i soty e contr st andar q erﬁor of the

Ij‘;};ure B g{y@gjcpbfepﬁgn%?p q g;%p%loglf stglélmgaw‘fgopomde-treated H69
Jlegb@lﬁﬁ% a43b:8 eﬂ_éfﬂf\?eytenhéﬁ@@ glljiﬁoﬁf’sﬂd@frea%d HBQ'cEﬁs wgfegiﬂf;@oated for 15

bl ood of a s ng cancer

1pAt iae ndont derhpdraisrEpIAMugIeE sif ngousa rigGﬁaKeI& Iaad Sngl/mL rat IgGo.x-
after the patient was treated wi th l;/totom

2leerd0h 8 afsgtyPe heongiofrsc OF al PHegmlumstfl ¢ 8F) 8nd o¥ug/mL anti-hTERT-
%’3%9' t@'ﬁll@ 0 %Eigedp\‘ﬁq ?(Stami c%%at@&%ﬂmt faxfl?%f??bPRO& DNA dye

era ood sanp Ies rom a nor nal

fooll Oiptigeit rdono tdiliﬁierammbeﬁcbre alNysiousiag flatv gtdmdtGRL SRR system).
had extensive-stage SCLC were enriched for the
expression of epithelial cell adhesion nolecul e

@gﬁﬁ“ﬂ @F%ﬁe@ényair%ﬁ &vAﬁb?mw%gép%{ tﬁ%ﬁ}fq%%n (w?;%lto cells of the

nsi t ot's were constructed upper
Héﬁvsm{all p@iielusg capcaregsillohing I@&L%swhilchvhavbdmed remdered apoptotic by
anal ysi cont to eve
SRR o BT g RIS 21 2P ke DL by gy cvomeny
SNTABE andVTDR a8t affiuefiod bE cﬁbtdkﬁgtrébﬂm@ﬂtd (A) Shown are density plots of
represent ed as density plots of 7-AAD v .

forviorescetipre F9@ dul sideosgaber fahe) i}eﬁ—wrsie@@lnamr efimsnels), 7-AAD
7

8§ OB R el Py ARl oo plos of

141 elaems@ﬁcasf Mi/sAD%awn oxeats| (@ight-haid Suiph @ paticld)naQuadrants in the

AR oy BRI TN S - S S R T A Egells‘égfgg lable (7-AAD-

%%Q?&Qtah@ Qvlépeogf%gg c%g% &@H (ﬁftwtel'f@r gél'lsc;t ot Hlstograms show

'n'the case ftr ol tes sanp es at
PE eﬂttbaesactwwﬁed{uelncyrediﬂdbmm(ms foe lmhélengdh aisotiype reointral (open) and

SPOTRL 2R ctnedy” BT ol Holy et PeofsSETED oy "Hading, which is

MO G @Eeeﬁat ﬁ%n?ﬂl%i?éséérfé@|1ﬁt¥nsWyt(MF1)3@é101ﬂ§tleh 8s e d¥¥@€nces in MFI of
cell fra% region for those sfn?ll es was

kidfling o€ Feleéﬁ ms{lelsotmpe cenftsd gpsibndardprror of the mean (SEM, n = 3). *,
P<0.001 for one-way analysis of variance (ANOVA) using Tukey’s comparison of all

pairs.

Figure 13: The blood of a small cell lung cancer (SCLC) patient contains EpCAM-
expressing tumour cells, and after the patient was treated with cytotoxic chemotherapy, the
circulating tumour cells lost viability and bound APOTEL™ 48h post-treatment.
Peripheral blood samples from a normal healthy volunteer (normal control; NC) or a
patient (GP) who had extensive-stage SCLC were enriched for the expression of epithelial
cell adhesion molecule (EpCAM) and analysed by flow cytometry. FSC vs. SSC density
plots were constructed for all samples (upper row of panels). A region (R1) was drawn

based on analysis of control blood to exclude any events related to red blood cells in
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Figure 14 is a graphical representation depicting that
after treatnent of a SCLC patient with cytotoxic

w@eb@anod1es apy, peak nunbers of dead cel |l s wer eP¢DATIZD0KM00431

the patient's bl ood 48h post-treatnent when APOTEL(tm)
bi ndi ng was al so maxi mal . Peri pheral bl ood sanpl es
froma normal healthy volunteer (normal control; NO)
or a patient (GP) who had extgqgsive-stage SCLC were
subject to red cell lysis analysed by flow cytonetry.
FSC vs. SSC density plots vvere constructed for all
sanpl es uppe ow of panels). A reg

m3sEdpTon %n?gr &@i’é SeRDles Were | 2eidoRn ﬂ?eoﬁﬁx@g{?aleﬁere fepresented as
RSB ﬁlofsedfa?tﬁﬂ]j 1‘% PE%I&&‘&Q&IC@QHI&I& tfbvp @%}é&%g.a% second region (R2)

Pati'ent (GP) sanples were gate on regi on and
\aasecqnetpucéscbm @ébcadezweﬁsAAjD plcolis BE-fluomacengs forrpa@lations R1- and

R ae ealeft cufod§t BeuRR G Syt AR Sl ML OTEL™ (flleq

drinfftcHihg R6856 @BRteol fRAb P&iidd) abvenewdfpaasld), R2- gat ed are
presented as hi stogram overlays for sanpl es stained

with APOTEL(tm (filled) or nmatching isotype control

I \Y, C
B RSOl S SRl RSl M e i IR e of b
doherohaidredst canpleokat thenés aad 7eeh timey poiaitss tvepotisasred an identical and

C'o gj: Igggl}eggeni 0 % Lﬂ%’[‘fglaggl %?erftq@?&%cg\b %s?gusg%gtgdc’?ol Ir?esult from

e f [
e i

fapmpings Fhedtd wgBOLOr thatd empl¢CP)s dbistedstoamdlude this subpopulation.
aftertreat ment with cytotoxic chenotherapy. Shown are
- and R2-gated density plots for 7- AAD vj.

EC W4 G drphidal ?ep‘ié‘sréﬁjtaﬁﬁn fd%ﬁl@hﬁ%" e QFtERtrefRR3LE 8F a SCLC patient
) andthe patient (GP) adrants in these plots

\wélii eyteaioziorchemothetipyapeakwivarbsrsoef degd ml}sevw d@yng in the patient’s blood
4§8glrpots -trga%%gﬁ l?gn &ﬁﬁ }gfp@hﬁ Elnﬁ§% %s §x1wea eﬁ?r?p%e%al Yfood samples

e 1SS0 pe con

fi@nr £3omhal hedltgepolohicsy (hdmﬁal AB@EEL(N@D chl ldjbaﬂlgnt @GP) who had
per| pheral bl ood cells peaks 48h after treatpent of a

atgnervgase CLiki PrecsbBIq tedcel mptinanalpipd buollemneyigmehn. FSC vs.

i t a
ST S ETIER 5 LB 5 A6y Y i 1)
\a& dhhwnd:laﬁédeore acapsis nf diitrad fbldridntdi axgludé aA?@V&his trei)ttedrtd red blood

| E? %B%ﬂc nt r | ietﬁg(é&]geﬁgﬁg sI grlaagtalr? on th\Mﬂl reglon and are represented
as density plots of 7-AAD vs. FITC fluorescence (middle row of panels). A second region
(R2) was constructed to select dead (7-AAD™) cells. FITC-fluorescence for populations
R1- and R2-gated are presented as histogram overlays for samples stained with

APOTEL™ (filled) or matching isotype control mAb (open) (lower row of panels).

Note: As evidenced from the appearance of 7-AAD" events in the blood of the normal
control, the red cell lysis step has contributed to an increase in the number of dead cells

recorded at the Oh time point.

Figure 15 is a graphical representation of the comparison of APOTEL™ binding in
BerEP4-enriched and whole blood samples from a SCLC patient (GP) before and after
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Figures 2 and 3. Figure 17 is an inmage of RT-PCR of
GAPDH and hTR nRNA from hTR-positive Jurkat cells and

whTRenegas i ve U20S cells. M nol ecul ar wei ght PET/KELG06/000431

Lanes 1, 8, 15: negative controls; Lanes 2, 9, 16:
cDNA of apoptotic U20S cells at 24h; Lanes 3, 10, 17:
cDNA of apoptotic U20S cells at 48h; Lanes 4, 11, 18:
cDNA of apoptotic U2CS cells_gg.72h; Lanes 5, 12, 19:
CcDNA of apoptotic Jurkat cells at 24h; Lanes 6, 13,
20: cDNA of apoptotic Jurkat cells at 48h; Lanes 7,

K38 HERB b S SERUS o) R e S o o 7
ARDNBAIPOTEDT™TdrIthE Yandples ol 18 dbtmAlr@aabl @IC) and the patient (GP)
epithelial cells but is increased significantly i

in

QegrrgT i theswrmivin oY diermgo aidiene eipetscsls eem vighle (1-AAD-negative)
I o A i L. i - D

a%’fiS%{regcggﬁe{?co(ef °%1§@‘§’%%J§°¥ 1\t/lg E ?cklsﬂéiggggg ? ?%B"?Qs cence

(x-axis) for perneabilised and cisplatin-treated

]%]lé&’a i tlsi Qggir@f) " ?gawqtgﬁeg{aggﬁr S{%q;elg It]%,a?i@@’l[Ef% lb?riding to peripheral
l&lgo'cﬁré%?ﬁe%g(is \él%(}% eﬁ‘fé? & &t Sral 8Cne %\Avge?t LWt belo%Rechemotherapy.

cont H st ograns sh requency

Colstoni graph clepictsospedifex ARST HLIMobiadingn cédhicn is7 shosir gattbel net mean

ST Rariosahnr D SRR 3 B ISsRns N st SPapoTEL™
a0l i§dt%q§é Eshtrd$ td 1he sdbﬁ(fg@[aﬁﬁﬁﬁ vRBENReR gl dR10hd R2 as described in
Apotel (tm) binding and binding of the isotype control

BowegAand3) . * significantly greater hTERT-specific
bi ndi ng was found after cisplatin treatnment in A549
cells when conpared with its binding in

Figard B ishanl iheat @ RF-PORrof GAPDEhaRl hER niRIGAI fadm ¢AIR-positive Jurkat
(PO 001, using Tukey's paqst-test for, )
qsls pud BEROwB#vedotRS celio M; mRlecianeight mpgiesneanss 1 n8, 15: negative

: EX I o : r A .
B P i O PR RO O Bt ST REichor O oA of
apoptopic dS20% celly entBlynLares g, di d&t eONA of ppoptotio W20 cells at 72h;
ur prJ si,ng . det ination that tel ra ressiqn
(65 Be Idet 86t 80NAn Ok gPeRIot durab6eletipt s FAReg &y 0 20: cDNA of
AOPiotiETh&kaPILs 2 481R 1 lades 1, hal 2 1:REONA ARSI pRRicurkat cells at 72h.
neopl astic cell death, for exanple by a cytotoxic

agent such as a DNA dammgi ng reagent, results in an

R RFS1Y Py SREERTLB ol HPLAREGHEEE BRI matgan
s iihed dpiticlll cdRQUue Bl ihéreaded| stdrifieantl9 iAWrémdhial carcinoma cells after
cytotoxic drug treatment. (A) Density plots showing 7-AAD fluorescence (y-axis) vs.
Alexa488 fluorescence (x-axis) for permeabilised and cisplatin-treated primary and
malignant bronchial epithelial cells. Quadrants are set where cells were viable (7-AAD-
negative) and where staining with the isotype control was <3%). (B) Histograms show
frequency distributions for Alexa488 fluorescence on 7-AAD-gated events. (C) Column
graphs show hTERT-specific binding as net mean fluorescence intensity (MFI) which is
calculated as the difference between the MFI of Apotel™ binding and binding of the
isotype control + SEM (n = 2). *, significantly greater hTERT-specific binding was found
after cisplatin treatment in A549 cells when compared with its binding in cisplatin-treated

primary bronchial epithelial cells (P<0.001, using Tukey’s post-test for pairwise



| evel s, provides a conveni ent and precise nechani sm
for qualitatively and/or quantitatively assessing dead

woewpliesté c cell |evels. These findings theref BCBAU2006/000431
provide a highly sensitive and accurate neans for
assessing a neoplastic condition in a manmmal, in

particular in the context of nonitoring the
progression of such a conditign.or assessing the

ef fectiveness of a therapeutic agent or therapeutic
regime. Also facilitated is a highly specific neans of

chbapree] &t BB EREH d Fekh NG TER T heblondhguses foumd afte cel

peghéablivitina byst ander kil ling mechani sm Accordingly,
one aspect of the present invention is directed to a
nmet hod for detecting non viable neoplastic cells in a
subj ect, said nethod conprising screening for the

| evel of telonerase protein and/or gene expression by
non-vi able cells in said subject or in a biologica
sanpl e derived fromsaid subject wherein an increase
in the |l evel of non-viable cells expressing said
telomerase relative to normal levels is indicative of
the presence of non-viable neoplastic cells. Reference
to a cell being "non- viable" should be understood as
a reference to the subject cell being dead or dying.
In relation to the latter, sone killing nechanisns
result in a series of stages |eading to conplete cel
deat h. For exanple, apoptosis is marked by a series of
cellul ar events which occur subsequently to the onset
of the apoptotic signal but prior to final cell death.
Ref erence to "dying" is intended to enconpass
reference to any cell which has received a signal or
ot her stinmulus which has resulted in conmtnment to the
cell death events. Wthout limting the present
invention to any one theory or node of action,

neopl astic cells are generally characterised by both
unlimted replicative potential and evasi on of
apoptosis that woul d ot herw se be induced by DNA
damage and failure of checkpoint controls.
Nevert hel ess, even in the absence of a therapeutic
treatment regime, a tunour mass will usually be
characterised by a percentage of dead or dying cells
which may result, for exanple, fromthe known

het erogeneity of tunour blood supply. Mdire conmmonly,
however, neoplastic cell death is induced via
exogenous neans such as
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t herapeutic radi ot herapy or chenot herapy. The
nmechani snms by which these treatnent regines achi eve

woewpliesté c cel | death are variabl e and dependP@IAUR®G6/000431

specific nature of the treatnent regi me which as been
sel ected for use. Al though DNA damage resulting from

i onising radiation and/or cytotoxic drugs woul d
nornmal Iy produce apoptosis of jghe affected cell, an
intrinsic feature of malignant cells is the disabling
of apoptosis pathways. Therefore, it would be expected

BEEmf s BRRERaPRION OB R R0 cgent .

Nonet hel ess, cell death often still occurs in response
to treatment with ionising radiation and/or cytotoxic
ngssenemwmnas pmdmtqdv o peet bathessreprising éeternefnatidn thatgelomerase

ShibiAh 5o BP0 5500 L RbbnfE 880 S8R Rore puctcuty,
the hhtEiction o@hedikﬂ@s@ica&ﬂll deafif|fbr aRRBIO DY tRo®xiesdent such as a DNA
conmon out conme of these w deléﬁused treatnment regines

daﬁ%lfk&'@%%#%ﬂh@ém PR ciicasREL A eX BgpHon pkitelanpaateh shcoordingly, the
cgege%tlgﬁldfq{}?ﬁéseﬁq eléj 8F% l{ﬁﬂ%rag% g)ﬁé'g?s?c?{ mg%g%gllls]; Irgl%ve to normal

optosi s ere Wi
lelpalg pesvidésfa ddneemientsandgrécief meshpaism for qualBateyedy anddér quantitatively

DNA t hat |ssnsed ng tossthe st-mt
FoRAsHing dsph R Se e eésroﬂaesa idigasd %}P%r%@wgq\&@t&hév sensitive

aﬁ%"de@ﬂﬁtc%@éiﬁ rfof’a%ésjsl@a? heqpIRVB CBAditibA $n b REHEHAOH Eigtlcular in the

neopl astic cell apoptosis I's a cormpn out come | n
@otextrf m@hltemyg e prégressmmeofisude b wouditidn or mbssmgthe effectiveness of
Ref re ce to,.an

3 T abeR s At Of kot deei RO PABR oilifafédis PR Shécific means of

tﬁfg@ﬁfrﬁoﬂﬁﬂape@ﬂic RREtMEMEC tOQREs oRNRRPRSES cel¥ tah@Uichieving killing of
limting the present invention to any one theory or

neorasts calstviaombydgndet kidling mechaniseet i ve process
requiring nmetabolic activity by the dying cell.
Apoptosis is often characterised by shrinkage of the

Aﬁiokdlnglbfﬁatmpe@fof &KEEpraNﬁt inventidy Balfeokd td whiatodioy detactlng non-
Iadderlng }e n" on, gels) and by condensation an
iahl @maﬂa&m 6&71 schy & sEbieet, stidfBethad a?pmpylsmau@r%eanta@r the level of

tEE)Inyrés\égé %teﬂp Qn@/&e gje{lé %xgrfegs‘?&ﬁ %goiﬁ Ercee‘ﬁts MR cfl subject or in a

regimens (in part ystem m ni stere
‘tnibbgimahmrmbg/)iem\wﬂl fddry sahld\smtijengwhﬂleinudnamclpamhahe tavsl of non-viable

%@g rg?&reﬁ?&i?ﬁ lrt]«ltlgmg{]ata% ﬂgt?ve tI%at e ]Sfmgls A cﬁca% ive OF the presence of

non-viable neoplastic cells.

Reference to a cell being “non-viable” should be understood as a reference to the subject
cell being dead or dying. In relation to the latter, some killing mechanisms result in a
series of stages leading to complete cell death. For example, apoptosis is marked by a
series of cellular events which occur subsequently to the onset of the apoptotic signal but
prior to final cell death. Reference to “dying” is intended to encompass reference to any
cell which has received a signal or other stimulus which has resulted in commitment to the
cell death events. Without limiting the present invention to any one theory or mode of
action, neoplastic cells are generally characterised by both unlimited replicative potential

and evasion of apoptosis that would otherwise be induced by DNA damage and failure of
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Accordi ngly, the design of means for both nore
accurately and rapidly nonitoring theeffectiveness of

w@2do6aed7nent regi ne (or even nmonitoring the  PCT/AU2006/000431

ef fecti veness of the endogenous i mune response) is of
significant value in that it provides a nore effective
means of assessing and/or tailoring a treatnent

regime. In the context of the jeresent invention, it
shoul d therefore be understood that a "non-viable"
neopl astic cell is one which has been rendered

%ﬁ%&&%bﬁrg%nﬁg&%ﬁ%i S’ee)Ylﬁﬂgfli gldl&g egggtgfl%ﬁf EEP t g’gtﬁc Wza&megt regime, a
8RRt 3Rkt it tkshal ﬂ@cﬁa‘i‘@c‘-‘t&m‘é@'b@*ﬁ Béﬁf@ntg’g‘eeélf gég(ﬂ @rdd}){hgq cells which

adm ni stration o whi ch”i nduces tcel
TBA0 pRUbi @rmwlmrfrc@x alnqok@o\m hn@mgsp@m of tlmmmrblwchbillreply More

RRRRAT, b wEile. SeBhEen taIf 4D, MR LTED eyRRblps) rbans such as
th@ﬂ&p@’litﬁbfaehdﬁm@}asf icBerfi6thbra %)y? ar Kkﬁﬁﬁcmﬂlﬁsrﬁhlﬁlﬂthese treatment

The present invention therefore nore (E:grtl cul arl
ieBRSSehicye reankviceal deuth ke Yailgblrend deoend %theospé@ﬁpglature of the

&tﬁfﬁ%?élﬁﬁt whithg bIEL g{lgctgcp fa: cﬁsg' NaRGEE PNA %a&%ﬁ %ﬁ%ﬁltmg from

eve tel onerase protein an gene~expressi o
1damd1gcredhh‘son mdEani qytetotif elcdgs(Woulah nam’mlkyl produzalapspopit ef the affected

deri ved fromsai d subject V\/ner increase in the
Gelly i BiripRadoRr 8 dhalienath Aylssd 4 SHOREPRSE apoptosis pathways.

TiRh&bleY & WuINBE %ec{eﬁ%ﬂt%dlﬁnhﬁc@eﬂﬁ%ﬁﬁ B%freﬁlgt%nt to the pro-apoptotic
presence of dead neoplastic cel

giectsi Qle’HAI @amagtttg fpaee‘ese rNonethclmS |0§H dehtdarﬁfenrsellsicpuﬂs in response to

f d
BB OBl RS ubfpr e oh Ay drhSh B s echanisms of

deflddsagd a&ya@ﬁaﬁﬂt siucllﬂ QO Rled®bisC nfivlit data@ROPRN taufoﬁﬁétfﬂﬁ and premature
sai d nmethod conprising screening for the | evel

yetesarseadiEnge.dheindueliny efmegnlagticeselrapeniosis ivy 16@%9@nmon outcome of
g@éel v§1d u%@él greétlﬂ‘%h gm%s 1Jh egio%lslgrgde?glleds aﬁ@:eg‘[ datt% 1endlcate that if

eri Ve froms ren n I ncrease
thewedlignintdet dicee hlb’sdle)an aslyi degtfﬁﬁmd dpebmrth&ﬁthere will be time for

|ative {0 nor | eve] s i ndi cat.i ve of the
[éﬁésréﬂ@é WeEH ! ﬁE‘HE Ilsaié‘ ]F(:’? KPR o1 nﬂ@ﬁﬁﬁl‘éﬁﬁg%that is sensed during

mAG fH%ﬁ‘i‘BEtaﬁﬁtbﬁc 9&1 beditt Al TeOt: (BEGNTEnd ARAH; d2m Nature Reviews

understood as a reference to any treatnment reg
Grriceh 5:2ﬁleﬂ3r7é;ctlé@iw¢\@r kibel 1ndlg:tmao<pfl @splastic ekl Sa.pofﬂbels is a common
[ eat fic or

ect re spe
‘Wg“rﬁ%eplélctﬁ? ponte qfﬁ}l% gt @Egpqﬁé Vf:l;%} @Strgﬂntmgpkrﬁglmes Reference to an
“apERbHENell #BUIESe understood as a reference to a cell which is undergoing, or has

undergone, apoptosis. Without limiting the present invention to any one theory or mode of
action, apoptosis is an active process requiring metabolic activity by the dying cell.
Apoptosis is often characterised by shrinkage of the cell, cleavage of the DNA into
fragments (which give a “laddering pattern” on gels) and by condensation and margination

of chromatin.

Unfortunately, due to the relatively non-specific effects of the treatment regimens (in
particular systemically administered chemotherapy) rapidly dividing cellular populations
(normal and malignant), the patent may experience severe treatment related toxicities.

Accordingly, the design of means for both more accurately and rapidly monitoring the



10

15

20

25

30

i ncl ude chenot herapy and radi ot her apy based
regi nes. Reference to a "neopl asnf’ shoul d be understood

w@g00a/108ier ence to an encapsul ated or unencapsSPCEAB2D06/000431

growm h of neoplastic cells. Reference to a "neoplastic
cell" should be understood as a reference to a cel

exhi biting abnormal growth. The term "growth" shoul d
be understood in its broadest pgense and incl udes
reference to proliferation. The phrase "abnornma
gromﬁh in this context is intended as a reference to

st e® o A oineht s et G0 oDl Pobnifcing Mo ¥efptivencss of the
é}ﬁbgeﬂdﬂuy lifh@fe répohdty i€ as Sighifichiievalusnidethatolt pedlifles a more effective
di visions, a decrease in the length of the ﬁerlod of
means ofj asvessimg, anhor tedlering @ ﬁrwtmh@ fegiefy e di ythefcopisii g he present
ﬁ(/engﬂalh 1t0#holufd ﬂ?er%r 96\?@&%8'{05 %ﬁ[é’h‘h&?—%@dﬁ%e?gnseg)ﬁgsﬁc cell is one

whick rtak djeem rirelﬁhyed/\aryn-viabh bpﬁﬂjbmne’ﬁﬁd,l maludh‘gabcbthgapobtouc and non-
t he term "neopl asi a" géers to "new

eI I
PoBIAtic gneplSy 1P SXagpler ROPEL1 et yiabls Fg’{?ﬁ 1c ﬁ?l&/\Pﬁ these which
BtHeQA kille®9yia aﬁrﬂlﬁ@ﬂtﬁﬁﬁt fCa ﬁﬁig wﬁfcﬁ%ﬁhceé\l%elﬂ’ﬁlﬁis hbptosis while an

I nclude "tunours™ which may be~either benign
qramphadd rgrmmopmtlcnmnr-‘gmlalnmcoﬂthﬁwtoeﬂmferibom which hehobtah lysed via

O AP oSl Ao b i Pyl 2 B8ty e cetl s @ dead

ﬁé@,bmg@gcar owt h whi ch conprises neoplastic cells. The

term " neoplasm', in the context of the present

i nvention should be understood to |nclude reference to
I f [ [

Pl VR SIS0 P YR DSOBEL oS Bcing ac

ﬁdopBlE@rScéHs inrag@bject, saidspehéd N(ﬁnp‘iﬁsnlig %r@@ﬁﬁ@ﬂir@@& Ravblycﬁetelomerase
or st at(g/ i nvasi veneg The erm gﬁnomﬁ
ety ARd/et 26Re ERRIEssian by |dsed St Hesaid subieat Plflk .asblpleglcal sample

(’f@%v'e@ g%‘? st SQJD eBPvhbRl & 119:Eea§9qir9?ﬁé el 558448Scells expressing said

I ncl udi ng respr atory system carci nonas,

tghaterase m¢letva toalormykleests tandicatoread thegemsdnoe pf deadyneoplastic cells.
system carci nonas, testicular carcinoms, breast

car ci nonas, prostate carci nomas, endocrine system

Sl @ﬂdi‘@ &‘E&ﬁlcﬁﬁt a}%\@é@ﬁ 1nv%iﬁﬁGEP kl?e&yfo&agtﬂl RRIFE pattiteladyeprovides a
those form ng rom i ssue of breast. The ferm al So

neibpd ﬁferglete&tmg deadameoplraic callsd gr.l amlmeﬁ, whishusell deathivsdnduced by an

dt i@e%{of’asﬁg @Pl?%r%gtn?gnt regime, said method comprising screening for the level of

telomerase protein and/or gene expression by dead cells in said subject or in a biological
sample derived from said subject wherein an increase in the level of dead cells expressing
said telomerase relative to normal levels is indicative of the presence of dead neoplastic

cells.

Reference to “anti-neoplastic cell treatment regime” should be understood as a reference to
any treatment regime which is directed to killing neoplastic cells. The subject treatment
regime may be specific or non-specific in this regard. Examples of such treatment regimes

include chemotherapy and radiotherapy based regimes.
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carci nomat ous and sar conat ous tissues. An
"adenocarci noma" refers to a carcinoma derived from

w@bk@nded7a¢ tissue or in which the tunour cel |l sPEDALIR006/000431

recogni sabl e gl andul ar structures. The neoplastic cells
conprising the neoplasm may be any cell type, derived
fromany tissue, such as an epithelial or .
non-epithelial cell. Referencejto the terns "malignant
neopl asni’ and "cancer" and "carci noma" herein shoul d
be understood as interchangeable. The term "neopl asnf

R R N PR e—

wichedpstiateth @bwi ofMnbomhdtizhcelBNMPREBRHICH ORI AfopRsEELEIP? should be
The neopl astic cells conprising the neoplasm hay be .,
‘H’E‘?TSH& diaspygierenge fq 3 sell pxhipatiagpbrorged erovghc haéermn ‘growth” should

BAiddeRdAlin 9& bf&ﬁeﬁq Rldsh %hﬂ lfd%L befelct AR éngg’léfgiattlﬁn
neopl asnms and neopl astic s enconpass
present invention |nclude but are not I|n1ted to

| ast
P BT OB s AOSHRel DARGAbt is WIGHASE, . & Faanenty cell growth
wigiek, r@l@ﬂ@@fcﬁn&ﬁaﬂcelﬁ@’dﬁﬂp WShibRY bn&ﬁﬂﬁgfesc%f’anqg@r@acs% iR rate of cell

rostate cancers, |ung cancer (bot
{pifioanen increesd in| ttmg prcedt ge]l dwﬂmay, acdavoemss in thedength of the period

I M T —
prelifelatidohand Ceasion GUEHIPERISCI WRAGE Imieing e d]Sre§e%|t nvention in any way,
unour s col orectal cancer, cervical anal
E!%ﬁ@’é‘ﬁhon mediedlnucaning of Meg tormpinsaplesint éefﬂ’sa’f@t “neaneddl growth” that
f d Dbl adder
rg%irll?n %g)éi 1§er %‘f"fes%@ﬂs‘i@gnfszss(t% n%ningl r#{wﬁ{ g‘%‘?‘%&c g4 10115 %?cgc cell growth.
Nﬁophis'asllm‘lu@fi‘mnmtd” \Mmh uis) be @ithdri @dmgif;l?iﬁ@r&naﬂlgnﬂ)t or malignant.

k
’131rearl g %ﬂt th Il}ﬂlrl'}al Fﬁggg&hg%s@ﬁgse{sgg%gqaegqegg) gr}esrllc?ﬁm tumour or other
eﬂ@éﬁsﬂl&%“dr%eﬁ&p%lat’é&ﬁi%k oP oftief ?(ngBt)f gi'ﬂ comprises neoplastic

| eukem as, nmalignant nel anonas, sar co

cell#rour s (e g. of thyroid gl and) nesot heI [ orra and

ot her pleural or peritoneal tunours, neuroendocrine

tumours and carcinoid tunours. As detailed

Thereimbatailasm’t, e thE @S8Rkt bN VIRNpredht ifvdMiied! $BLRIbO Understood to
the determnation that the induction of neoplastic

indyde gdarence wagld tmﬁsupfr egarans @rowhs 1ozl aneegade processes, metastatic
tgﬁij:ﬁ (;%?1 2111 nart }}; {}Qﬁétfo c%e'llg gtgstsges & grfgg?%‘nlggée%%tge é)? hls?opathologlc
type or state of invasiveness.

The term “carcinoma” is recognised by those skilled in the art and refers to malignancies
of epithelial or endocrine tissues including respiratory system carcinomas, gastrointestinal
system carcinomas, genitourinary system carcinomas, testicular carcinomas, breast
carcinomas, prostate carcinomas, endocrine system carcinomas and melanomas.
Exemplary carcinomas include those forming from tissue of the breast. The term also
includes carcinosarcomas, e.g. which include malignant tumours composed of
carcinomatous and sarcomatous tissues. An “adenocarcinoma” refers to a carcinoma
derived from glandular tissue or in which the tumour cells form recognisable glandular

structures.
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ri bonucl eoprotein conpl ex which conprises a catalytic
subunit protein known as human tel onerase reverse

wo e@aae27igpt ase (hTERT) and 451 base-pair RNA t POPAHER@®G6/000431

for tel onere extension known as human tel onerase
integral RNA (hTR). hTERT is the critical or rate
l[imting enzyne for the activity of tel onerase.
Tel onerase is expressed normabby by cells in the body
t hat have high replicative potential such as activated
| ynphocytes, germcellsthat |ead to the creation of
new organi snms and stemcells that are responsible for
t he ongoi ng renewal of many tissues even in the adult
Tegamipkastic Refle cenpdsihg thd ﬁécqﬂmm&lﬁli'y ?ﬁh@hljf @elfl hﬁlﬁfﬁ,fdéﬁ%d from any
be understood a reference o a orns of the )
4% rﬂ}a}:\% aE‘o‘?Pﬁﬁ"égalo?r FQrSel%lﬂ"’Sgﬁli ¢l n@%ﬁ%n@ni@ terER T malignant
Bl Ra@ebaherf Eﬁcg%%iﬁomifgﬁéah%h&?ld g@ h@d5S0d RS fn?é}ghangeable.
I't" shoul d al so be understood to include reference to
any isoformwhich may arise fromalternative splicing
f hTERT NA ,or nt qr pol,ynorphi c forns of hTERT.

st el T Sl PR awdorsBo A FiluRersid & lpon, tamoir or other
ehtdpstliaitd cRithedsPslisted endseafl oSy fodl HOBEH FhRhY
all forms of the telonmerase conplex or its substi _
cebipdhe meeplpsiie eells wgmanising the spaplasrnmayrberdRiyAeellotype, derived from

Yii ' 0 [ides such recursqr forms whic
oS e 2 BB Sy o T PR BsabhgE of BeSplasms and
neoplbstivecellsf ermoamagpedttsi theopresd dnveRion! @¥ludACE@r se Nt Ylimited to
it should be understood that one may screen for o
C?%trai MBFTEQE SYSIeR StUmpuRs, Estigoblastpapa, Teureblgsirae and pshesnpaediatric
[ t buni r : '

e SN St 5, G laou Tl EAARA, b8 fd prostate cancers,
lprtgecaicar hoph emel abd ynoprsmeillded] hnprahed), fitdnegesaeérs g.g. renal cell
ead neole)lstic cells i.n a subject, sajd nethod o
o R < o BefRE R ofheets BoetSos Tl ERTIG deRcreaticabiliar
ndbslanss @ONadBXRaRERIRR M HRACeIF ShhSuis)) BRIrebtAUINES! cervical and

or in a biological sanple derived fromsaid subject
apH etaBpers.avtering pad sther repradudtive gtachantess urightystract cancers (e.g. of
' aid h relative to normal levels is .
ot ROReE ol ol b o tabia i el sl Enitg ovarian gem
célt efirro@b), Yovasiah GafcbERd.gl vl EitHeRAINCdRER), dafciARRANSS unknown
referred enbodi nent there is provided a nethod for
PHEYBE t pan dnEReepiciacy casseqipted j maligngntipe de-g. s&iagosi's sarcoma),
le Hrnggassic gér'][ﬂ{ehﬁésf‘ In TGN nardo}as! RecbBYS! efocldR F¥ours (e.g. of
thyroid gland), mesothelioma and other pleural or peritoneal tumours, neuroendocrine

risés neoplastic
uent

tumours and carcinoid tumours.

As detailed hereinbefore, the present invention is predicated on the determination that the
induction of neoplastic cell death leads to upregulation of telomerase expression. Without
limiting the present invention to any one theory or mode of action, telomerase is a
ribonucleoprotein complex which comprises a catalytic subunit protein known as human
telomerase reverse transcriptase (hTERT) and 451 base-pair RNA template for telomere
extension known as human telomerase integral RNA (hTR). hTERT is the critical or rate
limiting enzyme for the activity of telomerase. Telomerase is expressed normally by cells

in the body that have high replicative potential such as activated lymphocytes, germ cells
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by dead cells in said subject or in a biological
sanpl e derived fromsaid subject wherein an increase
w0 eooshe27ievel of dead cells expressing sai d hTIRCT/AU2006/000431
relative to normal levels is indicative of the
presence of dead neoplastic cells. Preferably, said
cell death was induced by an anti-neopl astic cell
treatment regi me. More preferdbty said neoplasmis
central nervous systemtunours, retinoblastong,
neur obl ast ona and ot her paediatric tunours, head and
thafgedd EAMeCERatich Of nSHUGERMSME Qhd sCanGens Yhat ki€ a&dpoadiBle for the
prostate cancers, |ung cancer (both smal | and
ongeing sepstial elmpny Gyrgecaise dp the Pl ReAsahCer s (e. g.
renal cell adenocarci noma), oesophagogastric cancers,
hepat ocel | ul ar carci noma, pancreaticobiliary
Ref@erpdeas feforierag” showd deaeforenommariesstebd 5l aatefarerde to all forms of the

umours), colorectal cancer, cervi d an
I AE SOgESs o S GRHGOPEERTRTL ARG 8p i K. dp dragments,
mudt§ JF Watih s th&ROE s sl(d%lticg alstbe“ IfdEstod % RhAGHL ference to any

germcell tunours (e.g esticular germcell tunours
lsotﬁcvmowdnclannzgerame: dkdmta‘lwmw sphivingi ah ha“E{Rd“ermREAg or mutant or

var ian fe ’ﬁéﬁ»,ﬁ’ﬁ“ﬁ%h 2%’33568% eWcﬁ @@gag?ﬁa i, Hot UK o be limiting

ancﬂf@hélﬂ@ %@%&5 aé hcludilf@P&fedende FAAIC 96 of thERBIGHRSase complex or its
| eukem as, malignant_nel anomas, sarconas, endocrine

substifsit scompogents f inchiging @ny| pratin, RBYotofeMBMNA Apren, any subunit
po%ﬁ@fde?ls%lg%aal C?Lﬁg&‘ dfo?x';] gmf'%{ﬁléﬁf%i{ ﬁ? %ﬁ%&ﬁn%%mep eex1stmg as a

mdnogmet,mrgifitrienfusion proteinay othencamplex e Alsedrimiglycit skl be understood
the tel onere con‘g} i ses the speci aI ised struct U{e at

that gee ayessreeR Aor §OmeeARSS 18 B Sors B NTIRIT AN I 6amBlex o 45 an isolated
hTER%’I'I@W 6%1%9 Ofaid Ego ik fhirtR ’Iﬁ@ quence,

TTA und arge nu
specific prote| ns Although broken chrormsorres have

SRR T I
celﬂseﬁcbgdﬂb%dcp Raialf méth@d Eélﬁf)ﬁ‘ﬁﬁg H&eéﬂﬁﬁ?fdr@l’ib leﬁzélebf hTERT protein and/or
DNA-protein conplex at the telomere is al so known as

gemm@mr@ﬂsmmw éeadc@ﬂis in smﬂ vubjset| g, mtaeblglmrc:@l e@rsplg rietiveshfrom said

sulfjﬁcéctv%geg%i r% 19101‘ age lgx?e]i g%% l?sr@)(:a%ggwgﬁ% )}i %’?@{Er}elatwe to

notisiVerlsyis thtdit iy e [ ¢sd lﬁesteﬁcmitttbud BeSsladtialckiel
br eakage- f usi on-bri dge cycles. The resulting unequal
di stribution of genetic material between daughter

PréiElabfy, SHERTER TIS R Pibteid RLAPI | 1 Ly and may

In another preferred embodiment there is provided a method for detecting dead neoplastic
cells in a subject, said method comprising screening for the level of hTR RNA expression
by dead cells in said subject or in a biological sample derived from said subject wherein an
increase in the level of dead cells expressing said hTR relative to normal levels is

indicative of the presence of dead neoplastic cells.

Preferably, said cell death was induced by an anti-neoplastic cell treatment regime.
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al so induce a lethal event known as mtotic

catastrophe. Consequently, the specialised DNA-protein
waeompheri@t the telomere is required to 'cap’ BPET/AU2006/000431

protect the chronpsone ends from exposure as

doubl e- stranded breaks, which initiates a DNA damage

response that may result in DNA repair and, if the

damage cannot be repaired, apoptosis of the cell. The

telomere is a conplex structure, which incorporates

bot h a novel higher order DNA structure, the T-1oop,

l\g%ra Prelf %‘}%y i tne% Ot h tc%}rc E{IE Egrvgl?s?_%ﬁét@ltne gm%&% e{nﬁﬁloblastoma

ase ass CI at ed I'ns onere

n8ldl]aR®nfaagidosther ﬁﬁfﬁﬁﬁlc :tv&n@rp,ahdadcamﬂarelck carécefrs (e g. squamous cell
i npor t ant conponent of tel ogere stru e a uncti o
CARGCEN, BrFRFiidhmoRtte panicarss dingx pISESs @aﬁ? il and peremall cell lung

Pﬁ’d'e??l klﬁﬁé}J cﬁﬂ&?? ée ﬁaﬁrgnﬂl 8B 28Bnd AR %ﬂe JeSdfh (f({);gastrlc cancers,

ge response at tel res.
Itpattommhtr ammmma ephnpraatmmha,ryvﬁuop}asms de.gx pdewsadinomas and islet

cEbR S SRRy SRSy R PRSPt BEH F et reproductive
tﬁB@@éncefsh Aritr! trdcRRARQUNRSSE. HNYetef RAH Tb14IIRD)! ¥m cell tumours (e.g.

Ku70/ 80 heterodi mer. Tel onerase associ at ed proteins
testicilat getnh eell durhourp romtoefananrgmn celh émnm@e OFARATD eAICE] (fsg. Ovarian

S ) S ST S5y SRR B0 s

rdlipheddies (PQNUKhRRPS Qhﬁbﬂﬁ),(lyﬁiﬁﬁﬁﬁl)as QbhiRemiabenatignant melanomas,
ri bonucl eoprotein and the L22 ribosomal protein and
sereem@sdectine Bympids g of haraid ghnddappsot IPF%P% and other pleural or

ﬂ?ﬁ{oﬁ‘l glr]cﬁt%o&%rrﬁétﬁ]oén‘ao@nnestﬂﬁbﬁ&t %Qﬂzlrﬂoqld Eﬁnd{[}ger st ood

t'0o enconpass’ hunens, pri mat es I vestoc nimals (e.qg.
sheep, pigs, cattle, horses, donkeys), |aboratory rest

mals (e. m.ce, rapbits, rats,. guine
@Qirﬁ%fhpwnaﬁ}whg PeoRo Bar i RN BUBT gillsq the telomere
c%ﬂir?g%éssthé ?pélmhs@d‘ fSuctir@ROAE MR ar é?ﬁ%fkacfélﬁﬁﬁb@&hé’ ’w}h@l? contains a
I's a human. Reference to a "biol ogical sanp
5P kilobase stwicteofthe mcpe@@vaméﬁ eeassges, {Id° Pé&&}Gs ambWéICdifls bound by a

b|0|0|ca mat ial .deri fr.o SU¢
gbef Iofnsge Broteéxéﬁ | él‘ftgp E@?egﬁﬂrogp%gg ga@e( Stbcky ends that
fﬁé@@@ach baeE ehe teldiéd Fukltions 1o piee&it féﬁﬂﬁnos&ﬂfaﬂﬁ&ﬁims In recognition
ﬁpem mens or fluid which has been introduced into
d

tsyprofective Buartien. tha E%ﬁgéalaé@mwe& Hrihe &lomeiscis aéﬁ@ Nnown as the
tgf&neﬁ a ,e d 9&1%91%[ télgﬂle egtd.:'yj(sﬁl}ﬂgtgoﬂ‘ o?%h&ﬁf)%lﬂgavrﬁ%? manifest as

an en
chromosomal end fusmns that generate d1centrlc chromosomes, which may break unevenly

during miosis to produce so-called breakage-fusion-bridge cycles. The resulting unequal
distribution of genetic material between daughter cells creates genomic instability and may
also induce a lethal event known as mitotic catastrophe. Consequently, the specialised
DNA-protein complex at the telomere is required to 'cap' or protect the chromosome ends
from exposure as double-stranded breaks, which initiates a DNA damage response that

may result in DNA repair and, if the damage cannot be repaired, apoptosis of the cell.

The telomere is a complex structure, which incorporates both a novel higher order DNA
structure, the T-loop, and a large cast of both telomere associated proteins and telomerase

associated proteins. Telomere Repeat binding Factor-2 (TRF2) is a particularly important
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sanple which is tested according to the nmethod of the
present invention nmay be tested directly or may

w0 emailoicone form of treatnment prior to testiPQI/AB2006/000431
exanpl e, a biopsy or surgical sanple may require
honobgeni sation prior to testing or it may require
sectioning for in situ testing. Alternatively, the
dead cell sanple may require2%erneabilisation prior to
testing. Further, to the extent that the biol ogica
sanple is not in liquid form (if such formis
ngp%ﬁ'eﬁtegf &%#r@ Stk dnll ﬂlﬁ%loﬁqe Wl'ﬁcrheuﬂlﬁ% HAGHE, '19 'ﬁls@fexﬁressed in

ent, such as a buffer, to nobilise the sanple

alt hmnmxnemaltchuttypdse TR gplaynat Eupireant solp e dieriting theaDNA damage

bi ol o

redpe | GndPoeO bl i Sad R AR SR g Rgprgssed in normal

cclig] tholRfeeTeldmeRy Bepett Bidihb Eiicrag (TREF1)$ asmMyeasePTRIFE 1nteract1ng
isolated prior to testin et anot her exanple, th

protop| L), BEapdr el INTog e QRTbs T BR¥ibr WISE @ominitioq KuT0/80

hﬁéﬂoﬁfmero aﬁe%%gljﬁe as%cm%é@?%t@mst ﬂlcgl?@ At Q/Qﬁ tﬂ%{en? TEPl the

ogi cal I'verse ce
ch@t@mhatpr@t’emsl b23‘r&ty1dbﬁsp96§ ithea Bhrallt ﬁudﬁilﬁC(stRNA binding proteins,

popul ation of particular intgrest, such
dsés.kf«‘% ﬁﬁ?%bGﬁHp ﬂzfef&éere&qﬁeeg%w%w rigan eqpagtgtnﬁ SBRRAPS) C1/2, the La
riPSR e@gfo%in Ohd Wi §H21 : ﬁlgl *)l%%élﬁ @and %é df)ﬁ’tﬂ%}rﬁﬁde‘d RNQA binding

IS Wt he scope o esent 1 nvention for
potaigdiStael | popul ati on or nDIecuIes derived therefrom

to be pretreated prior to testing, for exanple,

i nactivation of live virus or being run on a gel. It

RPN 13fHO 9@ UIBREST #RMId BetunidSobll ab Q@b S@bass M As, primates,
may be freshly harvested or it may have been stored

liydstrck exodmpls de by siteepepigngyattss ihorses, diOtnkgIS|)=n1ngn&t0rY rest animals (e.g.

i gg?r.bg%l ,ﬁ@atts(rje%ffera ;E 55 2k cﬂ%@aﬁl e g[ehq%lg X V\%a td@? yg:\é[its fand captive wild

aniﬁml (6.gl foxe®dangdibdsaibe).f Prefdratsly i thg mamnidl G0 Hamee Wit h
t he et hod di scl osed herein wll be dependent on the
nature of the situation such as the nature of the

R‘é%ﬂ%ilc& &Y *del Cer g%r esﬂoulg rb%fl?{d@glé%d ﬁéeu aﬁ'i@ﬂl}%' % dn§ sample of

ood, ur| ospi nal ul
biokrgidab lneaénaéfdfeused)ﬁ‘smand agisi sech aspdsh nmghmandi to, cellular material,

e et eptat e Tung. MMtk e, colon o v
h&a6keli iRRSIREd 3E tAYbBHE BF ah ea%ﬁﬁél' di‘lﬁssuba_élﬁeﬁ’d)eﬁ%ﬁved (such as, for

invention is predicated on the unexpected fi'nding t
exteade,ntho plohwtoncretrédvied from lung lavage or an enema wash). The b1ologlcal

sample which is tested according to the method of the present invention may be tested
directly or may require some form of treatment prior to testing. For example, a biopsy or
surgical sample may require homogenisation prior to testing or it may require sectioning
for in situ testing. Alternatively, the dead cell sample may require permeabilisation prior
to testing. Further, to the extent that the biological sample is not in liquid form, (if such
form is required for testing) it may require the addition of a reagent, such as a buffer, to

mobilise the sample.

To the extent that the target molecule is present in a biological sample, the biblogical

sample may be directly tested or else all or some of the nucleic acid material present in the
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exhi bit upregul ated | evels of tel onerase expression.
Accordingly, this finding now provides a neans of

woreevstiar7ielg a neopl astic condition in the contBXI/AUL006/000431

the | evel s of dead and dyi ng neopl astic cells which
exist at a given point in time. This is particularly
useful, for exanple, in the context of assessing the
ef fectiveness of a therapeuti.get.reatnent regine,

t hereby providing a highly sensitive and rapid neans
for facilitating the optimsation of a treatnent

f  sKi t
Hl@lg g]ﬂl}le% gb% Es%?e[tgd n%r'i%g?/ Pegjélr el O¥e6 I%n% gneéiggl % t]%ensgmple may
Heqaaetiaﬂ;lqurﬂfmﬂ onethaseisatnrithed griot tdenplyeik €F6r &tantple, to the extent that

e encqdi ng nucl eic acid npol ecul e | evel
a(h‘@EET BFOIHWW%WY digrserrell epalation. Hhmay tej dgsighle to select

ok %M@-p&lﬂﬁﬁﬂlcfd @pparﬁcﬁflﬁr 1ﬁ{éfe‘§ u{heéibentrfglﬁ%g 1{3 ag el19br enriching for

the | eve t el omer ase’
thee¢lLigepulatiar ehwbichdhe cncqﬂaﬂtln@eﬂcfonm phxer It isewnlahethamtope of the

RNA t
BT 5 TR, R T il gm0 o
pRtiatESRibr Y téaghg, Stot Bxdn'fiﬁe RSk vIMb:£ B f'@é’ (%}belng run on a gel. It

rep Ilcatlve otenti al such as actlvated
Sb@i fhaksel bes teqadethat del WoloTishbsamrds maysbmﬁeslﬁtyc halwested] or it may

DS PR 5l S5 H L ik B LERILB! okl prir

tﬂxipgéﬁmh(ambynndd’tgmdg@dltmﬁigb. popul ation of many types
of bi ol ogical sanples which are conprised of
predom nantly somatic cells will, inits ow right, be

iacH [ r C I LG.cells, .
ek el e SRR b SALLRSAPERbL S e wit e
nrepinshdisdlesed hesdin wilk b dependertghitiyd hitaretoflthagnasion, saviehsthe nature

th ell c nen However, in, sQ ) i
ob 5155 B5R b lipumetiorEd cire et T i ogﬁ«gpds Hrpp-ssrebrospinal
flulE pReubd Yor b@nﬂ‘oﬁé‘dl‘éfﬁbﬁﬁ@ﬁnc%s@ﬂ&r Wag’lﬁﬁ%( dnd brushings form oropharynx,

non- neopl asti c dead cells whi are expressing

lyng, drikigryseead eolem or heladdegh brharse phancestativ eandotrntmary aspirates, and

[ yies during an inmune response.
bkﬁ%%%%&ndﬁémgﬁﬁP ggdid t heref ore be understood that
the present invention is directed to the correlation

f the | evel of telomerase relative to control |evels
g? PresPRt imperiion is predigaied on'the anesipsctadfindingethah dead neoplastic cells

eﬁﬁaitgiirt A tre%d&ﬁ}é@ | Svdld rothS})Jnge\f%e e)&%s% {ﬁe ‘rjre&:rc?;ﬂaé}lgtlxbml finding now
progides airsednsef Inmmaﬂormg atmbpiﬁﬁfc&&mdnfoﬁtlﬁ ithe €nt&AGPdhdBvels of dead
and dying neoplastic cells which exist at a given point in time. This is particularly useful,
for example, in the context of assessing the effectiveness of a therapeutic treatment regime,
thereBy providing a highly sensitive and rapid means for facilitating the optimisation of a
treatment regime. In this regard, the person of skill in the art will understand that one may
screen for changes to the levels of telomerase at either the protein (e.g. hTERT) or the
encoding nucleic acid molecule level (e.g. hTERT or hTR mRNA). To the extent that it is
not always specified, reference herein to screening for the level of “telomerase” should be

understood to include reference to screening for either the relevant protein or its encoding

primary RNA transcript or mRNA.
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nucl eic acid nolecule in a biological sanple
corresponding to the sanple being analysed of any

Wo pabsitoxti@l  who has not devel oped a neopl asti CPCT/AU2006/000431
condition. This result therefore provides the
background | evels, if any, of telonerase which are not
due to neoplastic cell death but nmerely correspond to
non- neopl asti ¢ dead cel I s whixgh expressed tel onerase
due to their high replicative activity. It is expected
that in the context of nost sanples these ' nornal or

AU LR Syt b ealh 8LBbe e ABLRDOboay i

h&v% 15 96]31’1%§t§v dteiHl lsadd & A@ivarddimphedyys| gersu Cbilsamd stem cells.
nal’'ysis of test results relative to a

Telgmtase \émnfmmcm inempst somati celifal Aefordipglyetit &véop@%‘ﬁ {be present
obt.al n rom
S PR e BP0 gmany s

ofiBloRy; g%aﬂ@dinpi}lé@ﬁﬁhi@h@r@borﬁpni&dmf lpjrc&bhs'na:ftlyasonmltle\sam will, in its own
cohort to that of the subpject bej

Bk 0 SOPAEE LR, S OTREE gk o
ngmgacf g? é)he?ﬂ%rl&ﬁf fbh&RI1AY ?&E%xﬁfblt%’gﬁ%ifb&a&masmm@s in the dead

aracteristic of the sub who is the
célll kotjoﬁ@bn@ft sHoeememdn s'ﬁtresbloﬂ@@allrseslpﬂersc Isuele as gimphreode biopsy

sgtg%lﬁl%lrt}q]wtgﬁg%gﬁ éplgrg{ g%ggrdg{opgﬁggg ﬁ ggﬁﬁeogltast%c dead cells which are
e%?s‘gffés Hlom&asdahaith afle hEsiR Neplicati®e potintial esjuiredsafl lymphocytes

1) so be analysed relative to a control [evel
d\ahngm_tmmelsqomnmlsc-o an earlier telonerase |evel result
deternmined fromthe body fluid of said subject. This
is a formof relative analysis (which may neverthel ess
Aéb%lr%@y 3 SRukEthefefdratbe umdestood aliatdhe pilesare Iuss)enmm eshdirected to the
pr ovi smforrrahonmreifg&lonto& fe « ”
ceneletien of thadeyisl a5 telemerasq relfbie 0 e E‘Wﬁ& &HISd’FolF?% Control

les’\}l,Jegs m b? léfth g‘ntoﬁﬁale Mefi€orthe ‘?evtefsecﬁkaﬁﬁm frbROhEBamSPhtlent but at a

be a discrete |level or a range of
plr@v\i@issponitridltimaj uﬁhs“mminab‘i levelgs theddva eifitelomietnse prafein or encoding
rmal. ran

|
gl SRS CHls P biaieiees sapls ool e 3B HRE iuhig being analysed

Qtfmnzaﬁ@fvﬁgﬁp%@' N8 1R RRRPEP Y RObIRAGHP CORIINSH.S '13115!1 @@ult therefore
y indicate treatnent responsiveness and/or th

providest the daclemowsi lovelstifary, affelpmierse adughyareinot g%m peoplastic cell
erstood that .telo 1.8

5 S50 hE PSRRI B PR F3pER omerse o
th Ql?é‘i'PHfg reﬂﬂb@tﬂz@ﬁ&[ﬁ@c elt lieyJectd yhatlia @ha/ aﬂsr;te}heifvmmh samples these
I ndi Vi forms of tel onerase &Jcha h §T

“normal” or “background” levels will be negligible. The method of tﬁe present invention
should therefore be understood to encompass all suitable forms of analysis such as the
analysis of test results relative to a standard result which reflects individual or collective
results obtained from healthy individuals. In a preferred embodiment, said normal
reference level is the level determined from one or more subjects of a relevant cohort to
that of the subject being screened by the method of the invention. By “relevant cohort” is
meant a cohort characterised by one or more features which are also characteristic of the
subject who is the subject of screening. These features include, but are not limited to, age,

gender, ethnicity, smoker/non-smoker status or other health status parameter. As detailed

hereinbefore, said test result may also be analysed relative to a control level which
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Accordi ngly, the present invention provides neans for
assessing both the existence and extent of a

weodliea7i®on of dead neoplastic cells in a subjBCI/AUZ®6/000431

detai |l ed hereinbefore, this has extrenely inportant
inmplications in ternms of assessing the effectiveness
of a therapeutic treatnent regine. To this end,

al though a one-off analysis ohgneopl astic dead cel

| evel s in a biological sanple provides information in
rel ation to mhether neoplastic cell death has

QcC i nv

EEHIS 1o 1 SoRief 3Pt Tkl Shuts Refrmihet i e, PRy, fyid of said

sABjeeS SaMis Bl a ifdknt BE relaMv e ¥halPdis i(WBIRhI thyy Mevatless also be assessed
noni tori ng a therapeutl c treat nent regine where an

Tehafive i “nevimal” levely edpeluprovides infermatiop am selqtiancioghe witgand extent of
PR R YR GD SpE SOt 3 A plld O bt regime
chenntherapy drug which is being utilised. The results

c‘?-‘i\’/ o LJ 3 n%@ %ﬁge{eglggeéncgé)ﬂ; Igén;)g lrl]eev{eﬁsl "Individuals exhibiting

I
10 e N 11 g s i
lmde@onammﬂagtic eehledeathn tlpiatcpernsponéing ubj aacdzncburagmgqprngnoms since it

Iig%fnljéltpg:r J[etr}g aggd %ﬁi’rgﬁﬁl‘zg{%% éﬂ % SI Ve q?étéql{l,lg?lge gtgf.er g this regard,

iPkhdu1g RARIrsBHd UBCEARIGAsd I&vglgéiﬂa}ﬁ 8k laséeBted®Y A®Bitored by either

expression which map out the on going actions and

@Rhbletive eheuaditasive repsloptse élihwniermég lgvel miay elsorvasy betegen individual
i ncreased dead cel

fggilg(?‘r%etrgg)s{nee% i/éseﬂ%gl a’?@?ﬁ& ve%t ‘normal levels is

i ndi cative of neoplastic cell death - this possi bl y

bei n due to any one qof a nunber of events mgl udi n
Asrerdinglyethe RIEHRT IRHENHARN PEHHI NG 85 agressing oiicibe gistence and

J}(EEI%@BFE :}Bgﬁlgﬂbﬂr@f deaﬂq{e%gﬂ%%’c !J&Mqh% s‘ﬁh edeafls ﬁ?ﬂa led hereinbefore, this

oner expression relative evious
lms atxtmeckly aimplogtahtr qlrrphdr&mbnp ani tmhs n«ﬂy assesbimgitthe agffectiveness of a
nc easing rate af n ast eat h
B EPSRE TS PO (K] eftbousPaC e il i of neoplastie dead

&llﬂ@#&l@&%%@logﬁm daﬂﬂﬂ&ﬁ%eld@h {18 Aioh 98 fel&fon to whether neoplastic cell
effectiveness of thé selected treatnment reginme or the

denibf hasngpcufred, Hibe paascininvention ia alssnmiseily end partieuldtly valpable, as an

t he. deat h.. and Iear qnce of tanti.all |

reSimeaBbrii TR IR RafiiaT 7 HECE e, Bpuifuine gmonitoring o

tRér@ ﬁjﬂifc ttd&’tiﬁéﬁtlr@glnﬁr\wéré @8 iaitEERd of akorfstie SceliNgsponsiveness to a

and nDnltorln a neoplastic condition in a _subject,
@)\fh@(&] igibeipesHilisedhphgnately shifts to neoplastic cell resistance to

the chemotherapy drug which is being utilised. The results observed utilising the
screening regime herein described may correspond to screening for the existence of a
higher level of telomerase over a normal level where a one-off test is being utilised.
Alternatively, where a patient is subject to ongoing monitoring and where each successive
test result is related to previous results, one may observe a series of increases and
decreases in dead cell telomerase expression which map out the on going actions and
effectiveness of the treatment regime which has been selected for use. Accordingly,
increased dead cell telomerase levels relative to normal levels is indicative of neoplastic

cell death — this possibly being due to any one of a number of events including the patient's
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for the level of tel onmerase protein and/or gene
expression by non-viable cells in said subject or in a

wher@boep7e@l sanpl e derived from said subject Wer/aiuzoano431

increase in the |l evel of non-viable cells expressing
said telonmerase relative to normal levels is

i ndi cative of the presence of non-viable neoplastic
cells. More particularly, themne.is provided a nethod
for assessing and/or nonitoring a neoplastic condition
in a subject, said nmethod conprising screening for the

ne _.expressi on
8 oy SELGRELARE B 4 SRRl BB GET FRRLRE) Do of acn
«tirteloagrdse enpresdioh sldtjvecb avrevieusly analiysedraapee fromt et patient may
level of dead cells expressing sald_ telonerase
lpg’P%FFiaPem?rSa%% Faff of @geplasticell dentle afhilg e decreasing level of telomerase

RHRIGDA $n Ais gﬁﬂ%g%%&bglrlﬁ%ﬁ#ngicﬁﬁl éiﬁlgr EN&d %'f?e#eétive%@gsdof the selected

tel onerase 1's R~ Accordi ng ?o
treathent regimendyatie skifiting bfthe patieniriotoi @l eniasivestateddifen the death and

ssessi and/.o nitori.n neopl astic condition in

cea§ﬁ)§f8??‘fbsg%ﬂ ﬁ%@ﬁ%‘?ﬁ%‘ﬁ%\?ﬁ%i ng screening for the

| evel of hTERT protein and/ or gene expression by dead

cell's in said subject or in a biological sanple

Avsprdieglys o anethe asngsf dst prabant dhvendion| provides @ inathotefor assessing
I : I . sing _said hTERT rel ative.t.0 .

b Eunofd F8hiu XBEA08 s AT T RUBT™ bbb srcnig

foedpd Rstl of cedmsrasdVpE@einr fiddorading, expadstiol ThRhoh-Sidbte cells in said

potein formln another preferred_enbodi nent there is_

SBLJGGTi Ydn aPiplpgisalsample dered diomysaihapkiect wherain an irgrepse in the level
| ' Lt i. ' . Saj e e

SRR S RHALAD o) oRUpE s A3 Rl i e ot e

ressenessi mon-wigble eewplasticicslls.n sai d subject or in a

bi ol ogi cal sanpl e derived from said subject wherein an

increase in the |level of dead cells expressing said

MIZR JRNAIA]2 Hiereist RSP absSssiMhRAL] MEniti i

B R O D L F oo ol Bl By Pncoplastic

condlition dat & sweiscti saidcmedthod compuisinig- seroqling tfor theeldvel of telomerase

t reqi me. Nor r.eferably, said .neoplastic . .
S8 TR0l % ool LA B sChRECE b gt samic
definéd BbmNeAiY QuiSieywheBint dlMdidfeise TreiheNeRd] ATt RER cells e}épressing said
taeur obl ast oma and ot her paediatric tunmours, head an

eRRTasaFrlaive tp @ognal dejiehiis irdieative of tiedusessyce ofrdead neemestic cells.

prostate cancers, |ung

Preferably, said telomerase is hTERT or hTR.

According to this preferred embodiment there is provided a method for assessing and/or
monitoring a neoplastic condition in a subject, said method comprising screening for the
level of hTERT protein and/or gene expression by dead cells in said subject or in a
biological sample derived from said subject wherein an increase in the level of dead cells
expressing said hTERT relative to normal levels is indicative of the presence of dead

neoplastic cells.

More preferably, said hTERT is the protein form.
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cancer (both small and non-small cell |ung cancer),
ki dney cancers (e.g. renal cell adenocarci hom),
wo@e®opbagogastri ¢ cancers, hepatocel | ul ar car cP@DAE2006/000431

pancreati cobiliary neoplasias (e.g. adenocarci nonas

and islet cell tunmours), colorectal cancer, cervical

and anal cancers, uterine and other reproductive tract
cancers, urinary tract cancecgg(e.g. of ureter and

bl adder), germcell tunours (e.g. testicular germ cel
tunmours or ovarian germcell tunours), ovarian cancer

e. g, ovarkan.e cer . £ar ci :
R Blellhe B fuleR GERCS Moy 68T BBIRE, B guscssing andlor
niigliiogiAa ACiedplabtic gondiagoli 4 Sulsjestesaid methodngimoprising screening for the
| eukem as, nmalignant nel anomas, sarc S, endocrin% )
levighwli TR &NpA epregsign &Ydd@ﬁawilﬁ,lnn% Ph34qt faito piological sample
REPE frB{ne%@lsu@éct%ﬁé&&iﬂ%@incfe’d@ﬂf fhe 10GUTITERAQ Gl Expressing said
tunmours and carcinold tunours. Yet another aspect of
HIReRNAettive iomental Evelsds thidicativeof the presemwssifdgadimedplastic cells.
monitoring the effectiveness of a neoplastic
therapeutic treatnent regine in a subject said nmethod
FRORPILS kitd cet UERRWRSY ifdiced B ah BMEheHflastilcoMbreaGfent regime.
protei’n and/ or gene expression by non viable cells in
said subject or in a biological sanple derived from

ai d _spLbj,ect erein..an | rea ' he 4lievel
T R BB E bR e 8 Bl ot e o
e N8 sy8leml Mehis,i fetindblagiaiby aewbbludtemi nahdc biben paédiatric tumours,

neopl astic cell death. Preferably, said tel onerase is
herirmd fesk capcesy (FrENAIUSHONTReRNGENPSTS) fhEcash ARG progigte cancers, lung

it @%Hf%ﬁlaﬁf arld Soh BERT s 1y 4 &%Qdekti&’r%elyegancers ge.g. renal cell

erei nbefore, an increase in the ?ev fs of "tel onerase
adepocassnonp)d eeshphaddgastrie lcandeve Hepatocailutay| cat@dnahs, pamcreaticobiliary
indj cative of the .effectiyeness._of a therapeutjc .
nepelagin it £ Bl5PHEIPERS Pt S5 Gl DTSR GoT AR Fgeer, cervical and
@Hpbﬁl%rs,n SRPINE St Oth&! deprodtONECH AR dncdrf, UrdlaPyRiadS 8ancers (e.g. of

evel s remain essentially unchanged relative to normal
Ureteehigl blatide), gsuh dell tdinoutsdeghtesticwlar goun] eedl tuposgs eregitarian germ

reginme i s not. being effective. Simlarl ecr
KR e Bl deBokreter et B eE el PAFIERRE ot uninown
2RarPl hilRke Gdhliodeficibhd as@ciapdUhialigitmyics N@ig atieapsi's sarcoma),
tapering of or even up-regulation of resistance to the
Ipmphemps; cleuleamias, malighans MABARMAS GiAFROMAFh ENEe@EHEnfumours (e.g. of

tlc-l?rg)gcpn gisat%?% S%gﬁ%lg%@h%ﬁ %1?&9 iolg{%g %ﬁéﬁﬁo& b@rit%ﬁéaq ntﬁmtog.rs‘?1 neuroendocrine

tumours and carcinoid tumours.

Yet another aspect of the present invention is directed to assessing and/or monitoring the
effectiveness of a neoplastic therapeutic treatment regime in a subject said method
comprising screening for the level of telomerase protein and/or gene expression by non-
viable cells in said subject or in a biological sample derived from said subject wherein an
increase in the level of non-viable cells expressing said telomerase relative to normal levels

is indicative of the induction of neoplastic cell death.

Preferably, said telomerase is hTERT protein or mRNA or hTR RNA.
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in addition to using this method to track changes to
dead cell popul ations during and after the course of a

WO b@camIue i c treatment regi me, the exi stence 0PCHAU2006/000431

proportion of telonerase expressing dead cells in al
tunours even prior to treatnment renders this nethod
useful as a diagnostic. Accordingly, the present
i nvention further provides a Jgthod for diagnosing a
neopl astic condition in a subject, said nethod
conpri sing screening for the level of telonerase
r ' I
fsﬂat?}% %gﬂtgﬁggftl fﬁgs ?9& é)?)éﬁ)% ﬁlo : 0&1 la}{d g ;aet\é(}@cp hgrefém%#o% b increase in
&aild/eimrbﬁ teloimerdse reepiressimg t:leudrcmﬁs eelaﬂilvet foeconeeklevelk is 1nd10at1ve of the
n-.vi abl e .cel.l s ex reSS|n%§sald telonergse rel at i

CH¥FIRST of & DeepPals Heptmeht tegige Whieh gy dir igkilfing the subject

ﬁ fic chfs. A8iktsel, Hecél%hfépa%fe Rls l‘éﬂﬁn{@s\é rﬁ&[l?% ffoed relative to
onerase at el ther t he pr oteln or eve % lgﬁ

@m@hteV@haﬂna would inditate ttleds the chchaeaﬁneauregnné & motdeing effective.

n to,screen ul d be .

R, B isRs5 Mt Ao SfoapisPie 1O BB Pucidcltvsly Wlgtive to one or more
@lrlﬁéiejbtaﬁﬁ&l Ikﬁﬂt%ﬁﬁa[yaﬁ&lcﬁféfmbﬁéhr@ oftoR le OEPHR BGuRidiBH B tesistance to the
protein or its encoding primary RNA transcript or
qmve%%ﬁ%thgﬁreg@e@@mgﬁgefor changes in tel omerase
| evel s in a subject, or biological sanple derived
therefrom can be achieved by any suitabl e nethod,
W[Ei orhsentitlventien skehld dimbmuﬁdarmditei toexend toh didghbdticimethod. That is,

art BrJefLP/ one, may k to detect hTERT protein

H}é)n tﬂt“é’@‘ga{ SFFEFﬁQ‘??i aRges Mea{ qql;l) pqpylagions during and after

tlﬁb Qb@l@é &Rla tﬁé}ﬁg&ﬁlc t@é’é&ﬂwﬁt%@%ﬂ%{ ??eeﬁhé‘ﬁ%'éoéfnef gfo%‘éftio\fl of telomerase

mol ecul es may be used to id ERT pro
ekipressing yead cq}}son iall éurnoure aven proor tb tireatnsamk sdniders thifs nhdtkod useful as a
(gnti re tel onerase RNP conpl ex, which nay be assayed
gﬁent ly for hTERT catalytic activity and/or hTR
RNA. Anti-La imuno-interactive nol ecul es provide an
i ndirect neans for isolating the entire tel onerase RNP

peseptingly, thei R,fhseﬁhyl\’l@@tl%ﬁ&%ﬂ pyisise qumeithpg forodiagrRBE a neoplastic

TR RNA. |
ERURO " AP, TR Lol bR e Y Pt iof detomerase
p‘roteirdalhﬁomha eggtesstornBdh@aliabRGIN g RELAitFect Br B defoldg@cal sample

|su lise s ecjfic pinding to dead cancer cells
% @Iﬁ’lnbﬁal BRIV RRICIA iaTeRsH 1t thadeveh Oéﬁlon'Vlable CeHS expressing

A ﬂero?x?é?gs% relafi GRS 1eMAE & R8RSV FRhd YresdndESBa tumour.

As detailed hereinbefore, one may screen for telomerase at either the protein or mRNA
level. To the extent that it is not otherwise specified, reference herein to screening for
“telomerase” should be understood to include reference to screening for either the
telomerase complex or telomerase subunit protein or its encoding primary RNA transcript
or mRNA.

Means of screening for changes in telomerase levels in a subject, or biological sample
derived therefrom, can be achieved by any suitable method, which would be well known to
the person of skill in the art. Briefly, one may seek to detect hTERT protein or the integral

human telomerase RNA (hTR) in a biological sample. Anti-telomerase immuno-
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met hods i nclude, but are not limted to: (i) In vivo
detection of telonerase. Ml ecul ar | magi ng nay be used

wo 200a0d7ng admi ni stration of inmagi ng probes orPCHAY2006600431

capabl e of disclosing altered expression |evels of the
tel omerase RNA, nRNA or protein expression product in
t he bi ol ogi cal sanple. Ml ecular imaging (More et al,
BBA, 1402: 239-249, 1988; Weisgpeder et al, Nature
Medi ci ne, (5:351-355, 2000) is the in vivo inmaging of
nDIecuIar expression that correlates with the

L8vd ?l%iéé[l%§ n‘fzﬁfr Eeteﬁ‘&e yto Yde%'dﬂl b gﬂT;ﬁéﬁ%ﬂd&écﬁg E)?(Lvdde a means

agnostic I ma ques “suc
fblorthgneqﬂhtyor( Ga'lf) theI\/IEhtlrepmﬂomemEb El?JNBSb@ﬁplEﬁ,r@gﬁa’p hMay be assayed

H&E-é%‘mt PE%BBJ ) ne eq‘?fgg |agyor hEtBP%eNhgt ¥ a@; :%lmuno interactive
A6 fesS iR Sarl ﬁfaﬁﬂé&* flehns forqgﬁgﬁ% {Hén%rﬁﬁe gélofn@rap SERNP complex,

I magli ng agents to MRl 1 nmagi ng agernts suc
wiaclo pmlytbecdtsssyedl subsaypiehity fexaiGRE catahgicrdcihity iandlonddR RNA. In -

the ouplin f enz s as detection agents,

5 THEEBORTR BEUNOp R e TRy Tlerp N GeRble griequid be coupled
1 inyeQlical ‘ilﬁéglﬁ% REERS iR orded 8o HANIRRT FRific rﬁlﬁdlﬁg b ‘d@ad cancer cells, in
nmol ecul e to target and after injection of

periioykus, f@llb*ymgath@ adminigtratian o gntscmfceRtmatmptSeé‘éon@rspﬂmﬁcally, these

nﬁ%ﬁ%ggﬁﬁu&ee%h?a@%?fé?ﬂg? scent In Situ Hybridization
ex STr

omthe dead cells by
technol ogi es such as Quantitative Reverse
Transcri ptase Pol ynerase Chain Reaction (QRTPCR

(B1 ow e ytitarelerection pd] felqresrseon Meleep dnpging enpr- hncr@ed following
pr Odlé%ﬁ%gﬁt\‘%%@”%? a%ﬁn )})robgs Gi Crg'ckg%(éﬁﬁm do¥e HF 81sclosmg altered

1398 t echnol or exa

| abelekpetsgpah }avakslcé‘cthe tbdorserasedR N\, mﬁlNABrrqsetelmyxmessmn product in
utilized as.a rokieinaNorthern bl ot of an RNA
extré%?bB@EﬁWhgﬁnR?onwa bi ol ogi cal sanple. Preferably,

a nucleic acid extract fromthe subject is utilized in

concert with oligonucleotide prinmers corresponding to
sensé’l@lmjﬂ@hﬂmm MoersuenalasBBd, 114(1902%2145?, e8¢ @Veissleder et al.,

enco t]\%c? icine, b, %>551-355 féoﬂb‘f isMWe 7r V6 Tr(r:lgginé % mo ?ec‘ular expression
G

a nu
that correlates with the macro-features currently visualized using “classical”

diagnostic imaging techniques such as X-Ray, computed tomography (CT), MRI,
Positron Emission Tomography (PET) or SPECT. In one embodiment, the
interactive molecule is coupled to a nuclear medicine imaging agent such as
Indium-III or Technetium-99 or to PET imaging agents to MRI imaging agents
such as nanoparticles. In another example, one might include the coupling of
enzymes as detection agents, for example ADEPT-like where the analyte is
generated in vivo after binding of the telomerase-interactive molecule to the target

and after injection of the enzyme substrate.

(ii)  Analysis of RNA expression in the dead cells by Fluorescent In Situ Hybridization
(FISH), or in extracts from the dead cells by technologies such as Quantitative
Reverse Transcriptase Polymerase Chain Reaction (QRTPCR) or Flow cytometric

qualification of competitive RT-PCR products (Wedemeyer ef al., Clinical
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acid anplification reaction such as RT PCR, real tine
PCR or SAGE. A variety of automated solid-phase

wa@ledoenoi7omn t echni ques are al so appropri ate. FoPCT/AU2006/000431

exanpl e, very large scale immbilized prinmer arrays
(VLSIPS(tm)) are used for the detection of nucleic
acids as, for exanple, described by Fodor et al., 1991
(Sci ence 251(4995):767-73)-3hd Kazal et al, 1996. The
above genetic techniques are well known to persons
skilled in the art. For exanple, to detect tel onerase
e”@?‘é’)(zt}g Y ?39?@31340”5' POER) oRdey fechisdbgited from a

cel ar “sanpl e suspécted of contai ning neopl astic
cells. RNA can be isolated by methods known in the

Te%ﬂ’h 8}{{%@1?1 a T%g-li%ci] gggéﬁmotf%%&&é %1@51%@@5%4}1' bEutilized as a

ra mlﬁeﬂmmemoblbg ofiun | RIVAI chemct alstamedlfr(an a blologlcal sample.
sequence-specific ollgonucl ot i an he e
ﬁmfw@bly., o Bueleiporeid SRRAf B teS B G as B 15 odiRert with

pr %gg%&ciéopﬁé S}fl‘hﬁ%gd %ﬂg‘)% tdafsd R ainBserAequences of a

Res are then anplified with
Seq)umaelsmatel éncodolg ‘gmmmhmm db\skmg egrences tharenfs in @ nucleic
yield an I|f|ed r od

r e &61d; Y tmrp@Qcm n.§Ucp & IRa" lg Trg& asegi%}ao{%%ﬁﬁ,' qAD ‘éanety of

In f £I6dREjued ab¢ al altHJC|f€>IrOexam le,
Q‘%%RNA@S%HJ%?“@ Vi s s H P

ed
U SreryPhtgrﬂcal‘daqutaBzgednggner@ms &V L§IPS§g‘al ggenlésgd for the detection
| n&gr rmoﬁl N gg}ég o(er oe%lgliqlg f d%%gﬁbéc? %c?p ?& LPLRr e8910(Science

I'gonu ide priners.
Thege o5 RSB 7 did Kezal dﬁm i 1996, aMesiboizt gendtic tscﬂmupms are well
to opp03|te strands of the tenplate to be anplified.
PCrmewn tp pergersskilleddfpig #% speci fi c RNA sequences and
cDNA transcribed fromtotal cellular RNA See
generally Mullis et al 1987; (Methods Enzynol
155i0r 33ampla) toadmécEtellomér,aselﬁ&gdmg R A riranscripts, RNA is isolated from

Ingréu%(l)llglga(ég%rapﬁg é&ﬁ@ﬁtﬂéﬁﬁwﬂ@rﬁ% %{&ngag{l %l}meﬁRec%lnfbe isolated by

ol '@&HH&J gAbhHCR He R 'ergi‘r&smé; asng)manmgmd (GIBCO-BRL/Life
nucl eot1 de sequences er ein the conserved sequences

ar elathoelogigs,f r d}mﬁalersgmgenth@F r el &ligg-done obr W’é?@r%?quence
seq fggg}l@?cgaﬁf s werﬁoas §eq1(1)epn%e %{)écnﬁé 1@01& EB@&&%Me%%ployed as

a primer in a reverse {ranscriptase reaction to prepare first-strand ¢cDNAs from the
isolated RNA. Resultant first-strand ¢cDNAs are then amplified with sequence-

specific oligonucleotides in PCR reactions to yield an amplified product.

“Polymerase chain reaction” or “PCR” refers to a procedure or technique in which
amounts of a preselected fragment of nucleic acid, RNA and/or DNA, are amplified
as described in U.S. Patent No. 4,683,195, Generally, sequence information from
the ends of the region of interest or beyond is employed to design oligonucleotide
primers. These primers will be identical or similar in sequence to opposite strands
of the template to be amplified. PCR can be used to amplify specific RNA
sequences and cDNA transcribed from total cellular RNA. See generally Mullis et
al., 1987, (Methods Enzymol 155:335-50) and Erlich, 1989 (J Clin Immunol
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anneal to the antisense strand and another priner
prepared which is predicted to anneal to the sense

warooanek7od a cDNA nol ecul e whi ch encodes t el onRCEHAE200§000431

detect the anplified product, the reaction mxture is
typically subjected to agarose gel el ectrophoresis or

ot her conveni ent separation technique and the relative
presence of tel onerase speci-Bte anplified nucleic acid
detected. For exanple, the telonmerase anplified

nucl eic acid may be detected using Southern

hybrgg). 23t ”Mdu% harplSRAGLA bEspRbifRaidRieaYid seuBhed ®ydCR relies
conmparing its el ectrophoretlc nobility with nucleic

aci dlpgnanba@mleﬁfld%nm“mnefé | baving gmserved opuplgopide  sequences

puri{ el?rgil B0 ¢ rk%w%ﬁ% &\gftn%éé gtgtdea{fce(affn#lﬁearl]lgﬂ%b{}lfsio%qelated gene or

teIo e nuc €l c acl

eXCI;&bﬂagl 8¢équehdes] NBort Bianiplegorenprifienis plepagd| whichris predicted to
exanp see references La et. ah,, 1981; o el. et .
ah, apys@)to the gnhisegse Prsareneﬁnmoé@r PR AreRase Wgﬂch is predicted to

cl o nelnﬁga(l% b RhseAt@Hl bAR hEWﬁﬁB%ﬁle%ﬁ& &itolBeteRfndirhse.

vector (Invitrogen), sequencing the cloned insert and
conparing the sequence to the known sequence of

telo se, The relative, apounts tel nerase

and ,ge fegt, fthey ﬁ"é‘ﬂle }:-5%‘& é?é‘fdé‘fs{rfﬁﬁ%deacgﬁopl ju Ss]lﬁr Rléf‘ﬁﬁy Spibjected to
al t efoaebsh e%é? NREARDhBFeSsCbiN oliRY SdonviileebdpaitiohatlBniglie and the
bl ood or other suitable biological sanple, ejther

qualneta@uve ViEksenes o@ uialemerasei spsrific mgphfée(:b@pplélcbymd detected. For
sucrta e o a2 rp DR UL R54 ok, PE 0ERUCA3sing Southern

anti hﬁb@ld‘iﬂ&ﬁbﬁ‘m& aJ‘b?pSmﬁB otipamictdtide pfobe el compadsy its élactrophoretic
one exanple seek to detect telggf %
- i miabilify éfr‘lﬁb tnluﬁ‘flélcrrﬁwéc%}li‘@aé@?nﬁf dspopr molgeylar weight.  Isolation,

exarﬂlrﬁicaﬁ@n aL cﬁﬁ‘g&F%(ﬁ?)ﬁ(yf e Eﬁ’i fifigd 'tﬂéﬁﬁ@fa's@ ﬂuclelc acid may be

havi'ng a repor ecul e assocl ated ther ew t
be uddcbmphsheldrby envisina 65 alpsing Suc Fragmeninbam sthy gel (ot axmnple see

ggtzyq%rgq?rerpﬂ%té &Ia]wm{%ez i)f?%le %?%aggml g?ampg§n13€3ﬂé amplified product

| Mupgehr &Hﬁhg%‘i@ﬁﬁ* £ sﬁff’@cﬂé" WEBE dukkTs) the WG‘RE Rector (Inv1trogen)

bl otting which are well known to those of ‘skill in

ar t . segoencing the cloned 1nsert and comparing the sequence to the known sequence of
telomerase. The relative amounts of telomerase mRNA and cDNA can then be

determined.

(iii) Measurement of altered telomerase protein levels in cell extracts or blood or other

suitable biological sample, either qualitatively or quantitatively, for example by
immunoassay, utilising immunointeractive molecules such as monoclonal
antibodies (e.g. anti-telomerase or anti-La where La has interacted with

telomerase).

In one example, one may seek to detect telomerase -immunointeractive molecule
complex formation. For example, an antibody according to the invention, having a
reporter molecule associated therewith, may be utilized in immunoassays. Such

immunoassays include but are not limited to radioimmunoassays (RIAs), enzyme-
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exanpl e, reference may be made to "Current Protocols
i n I munol ogy", 1994 which di scl oses a variety of

WO poinaeascays whi ch nmay be used in accordance BET/AULG06/000431

present invention. |Inmunoassays may i nclude

conpetitive assays. It will be understood that the

present invention enconpasses qualitative and

quantitative inmunoassays. Suist-abl e i nmunoassay

techni ques are described, for exanple, in U 'S. Patent

Nos. 4,016, 043, 4,424,279 and 4,018, 653. These incl ude

bot h: s = S d - Girt : :
non- el Rlok ook ETISAOSERY fumodfomatagraphic techniques
conp@€Ts), Wéestirn dilottjng vdngts areTwels dnaws dy shedesaf skild imdlae art. For

di rect Dbi ndi of a | abell ed aptigen-bindi png. npl ecul.e .,

Lo S eliegaey o igeneiiit Hebephde Tuninology”, 1994
t el OgRicRYBCRsePa VARETRN ImmDRER6dys wWikeh flal Deass@USackbRlance with
particularly favoured for use in the present

| nvethe ipoesentAnientiser  lofmunoabsays ony ineludhegmpetdivgyassays. It will be
exist,. all ich are intended be.encom ed b e
e el el by BoReaERRGT Spdc g ST RS o tuantitaive

assaynmibatkayabel | ed anti gen-bi ndi ng nol ecul e such as

an unl abell ed antibody is inmmobilized on a solid
substrate and the sanple to be tested brought into

cont j I I : tJ j

or ot Sttt ety RO (Ap R oY desbitiR, AR BABIC 1 ULS. Patent Nos
ass oL b, 4B, pi 411461 19 andch08&63%) Thédet imclude doilt sibgle-site and two-site
peri od of ftiubati on,.for a periog of, tij rr&a.suffi ci ent .
to AP HherPR-GAmBStita tipRs: BHYY! 4 (heypdiighal cgpetitive binding
anot herysantThGenhishdi N1g, rﬁm@d“euhﬁect%ihaiagl&f A 15060 Antigen-binding
ant|b03§ specific to the antigen, labelled with a

r epomnbleculavd edalget atigah! dhefanpgedincthisgease detebmeaiecor a fragment
Si gntlﬁl iﬁ t hen added and i ncubated, allowi ng tine

suf f"¢i%8ht for the formati on of another conplex of

anti body-anti gen-1abell ed anti body. Any unreacted

material is washed away and the presence of the ) .

ant i Gwarsite ageaysrare magidwarbiuevisdi on e ia e gprasent invention. A

0 XA VL0, Snl OB B, LR Pl o v
encompassed by the present invention. Briefly, in a typical forward assay, an
unlabelled antigen-binding molecule such as an unlabelled antibody is immobilized
on a solid substrate and the sample to be tested brought into contact with the bound
molecule (the antigen is preferably telomerase but may be a telomerase associated
protein such as La). After a suitable period of incubation, for a period of time
sufficient to allow formation of an antibody-antigen complex, another antigen-
binding molecule, suitably a second antibody specific to the antigen, labelled with a
reporter molecule capable of producing a detectable signal is then added and
incubated, allowing time sufficient for the formation of another complex of
antibody-antigen-labelled antibody. Any unreacted material is washed away and
the presence of the antigen is determined by observation of a signal produced by
the reporter molecule. The results may be either qualitative, by simple observation
of the visible signal, or may be quantitated by comparing with a control sample

containing known amounts of antigen. Variations on the forward assay include a
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of the visible signal, or may be quantitated by
conparing with a control sanple containing known

wWaewanoZ1of antigen. Variations on the forwar dPEEaE006/000431

i ncl ude asi nul taneous assay, in which both sanple and

| abel | ed anti body are added sinultaneously to the

bound anti body. These techni ques are well known to

those skilled in the art, im@uding ninor variations

as wll be readily apparent. In the typical forward

assay, a first antibody having specificity for the

ant b1igﬁﬂltafiémﬁnh§sgﬁnim vﬂﬁﬂ}'o Sl Qiampte iagd e]étbhl&"df antlbodyh are added
covalently o Si v Qu a so surfac The

sol ﬁl&lt%@??%@ fodt ?;be%%mtgbo Vas es5y teghnygnsprase welljgnown to those

DS Ly; A OPTHOAL grt,uﬁlnyl gl%l nYi'ﬁEf VarRBbAGa LI lkgyw f yy apparent.

pol yacryl am pol ystyrene, ori de
or polypropylene The solid supports may be in the

for f tu beads, disgcs, of.m.cropl ates .

ot nit ey PREEror R Aol BHUGEY TR orsiAEiEs 1Lty antigen or
Thealﬂi%éﬁic%hr@r BERSS @Seiflicd coPAlbntlkNeMPassivelynBodid! todiGolid surface.
genera édcon3|st of cross-linki'ng coval ently binding

or Bhy sotid| suyfagelsisripicglly tehess part gnpolymarni hediposioapmmenly used

ar 1 HISEREy bilp GRAGR, Bl b8l bidp S RS dptyoyt chloride

t heospdlyprophieae TaeRblek sipdrts Rewitatiadhé Grmaorbes Geads, discs of
tinme suff|C|ent anqﬁunder SU|tabIe conditions to allow
bi nEHFEPIBes affy 2mh PIGE AUiSRcEsBlipble Jof Kenditing sgyimmunoassay. The

Fol bfﬂex | d3%rb0&sds gégyt@@egl lg({blvﬁxefn' e ’arttalﬁﬁug%ﬂéf ﬂ%%oﬂ:ﬂgt' W Yss-linking

conp S was ed and 1 ncu
secomdlantlyi bindings pegilfysicaltyoradsorhing} ition potymdranabbdsg e:nmplex is

2SS HENHD PRI (R A FEmBlec it B RBPE e R 0 be tested i

bi ngicA@dedd fohe §§1§cpﬁl§’asé‘ BbﬂnEEﬁl)énH dubBted@Béd H5RioddTRime sufficient
anmount of | abelled antibody that binds, as determ ned

by ek uaderostitabled c@l@cbmltseto nﬂomb,mémgu of pmo motlgfzro pegsent to the

u n ound to [ o
f| rtédt& ?D bg‘t&llgw}i‘% g?ter}cug?til%e pﬁ%?‘i‘logl i AV e%?éa?%g()dy complex is
i MmokiHedzing @riéhl and fiicuBed ivithtahecdidaintibdpbpesHitfofa dblion of the
t hen exposing the |nnDb|I|zed antigen to specific
ant PRS- t HA® PRepndraniiRgdy, dias hgeneelly| petppafteth mplecule associated

;ﬁgﬂ{e}ﬁltmla@ﬁ Ws&d tBBRIL A bt tRID4Sh Qhrtib Ry %6 the antigen.
The amount of labelled antibody that binds, as determined by the associated

reporter molecule, is proportional to the amount of antigen bound to the

immobilized first antibody.

An alternative method involves immobilizing the antigen in the biological sample
and then exposing the immobilized antigen to specific antibody that may or may
not be labelled with a reporter molecule. Depending on the amount of target and
the strength of the reporter molecule signal, a bound antigen may be detectable by
direct labelling with the antibody. Alternatively, a second labelled antibody,
specific to the first antibody is exposed to the target-first antibody complex to form
a target-first antibody-second antibody tertiary complex. The complex is detected

by the signal emitted by the reporter molecule.
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the strength of the reporter nolecule signal, a bound
antigen may be detectable by direct labelling with the

wa@nioohaxfye Al ternatively, a second | abel |l ed ane¢batyg06/000431

specific to the first antibody is exposed to the

target-first anti body conplex to forma target-first

anti body-second anti body tertiary conpl ex. The conpl ex

is detected by the signal emgted by the reporter

nol ecul e. Fromthe foregoing, it will be appreciated

that the reporter nolecul e associated with the

anti gen-bi ndi ng nol ecul e may include the follow ng: -

(a) direct attachment of the reporter nolecule to the

ant i Ireshi; thé Hdregoidp) #owillabé appreeiatedahat the mepqbart mplecule associated
nol ecul.e to the antibody; |.e.,.attach t of the

r epoﬂl@thﬁﬁp%@ﬁrkén‘il%}g M%&m@é%bﬂ%‘&g@ P CTh

subsequently binds to the anti body; and (c) attachnent

to a subsequent reaction product of the antibody. The
repor(d)er nileetcaitaehmeny off éhesrepartar sbléqubmtoghg esihedy;

i ncludi ng a chronogen, a catal yst, an enzyne, a

fluorochrone, a chem | um nescent nolecule, a

par agﬁﬁnetihdirdcpﬁﬁacﬁmbﬂmmﬁw BribiOfioRbEIB t@thebmtibpdy He., attachment
(Eu34), a radioisotope including other nuclear tags .
and a di r eftheiepor¢r theloeyle to anather asspyercagent Wil sequently binds
vi sual | ahel, u ] e made of a colloidal netallic

or nonnet ?PFﬁm§§?¥E§T§, a dye particle, an enzyne or

a substrate, an organic polyner, a latex particle, a

| i posone, or other vesicle containing a signal,

pr odue) ng Atashume éa sihsequsat repkion Piog%ﬁt Qgﬂ’ﬁlﬁ’i‘ﬂgi’d%f

enzynes suitable for use as reporter nolecules is

disclosed in U S. Patent Nos. U S. 4,366,241, U S

4, 84T ha0@pomerdmbleule 4nH4 Be 38BcteSuramid grompzipolpdingsefchtomogen, a

in the present invention . include al.kal.ine phosphat ase .
hor s EREILRMGFERT- aberoqHER ot Sl Bripie el gPH e bramagneti
gl ucqse P ARSARde oS WMNEs EWRbphe dafYdroganasRop theluding other

the I'iKe. The enzynmes nay be used alone or in
conbimegkeantagwitde direstrisnel labetyne that is in sol ution.

In the case of a direct visual label, use may be made of a colloidal metallic or non-
metallic particle, a dye particle, an enzyme or a substrate, an organic polymer, a
latex particle, a liposome, or other vesicle containing a signal producing substance

and the like.

A large number of enzymes suitable for use as reporter molecules is disclosed in
U.S. Patent Nos. U.S. 4,366,241, U.S. 4,843,000, and U.S. 4,849,338. Suitable
enzymes useful in the present invention include alkaline phosphatase, horseradish
peroxidase, luciferase, B-galactosidase, glucose oxidase, lysozyme, malate
dehydrogenase and the like. The enzymes may be used alone or in combination

with a second enzyme that is in solution.

Suitable fluorochromes include, but are not limited to, fluorescein isothiocyanate
(FITC), tetramethylrhodamine isothiocyanate (TRITC), R-Phycoerythrin (RPE),
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Sui tabl e fl uorochrones include, but are not l[imted
to, fluorescein isothiocyanate (FITO,

wa edosastdhyl r hodam ne i sot hi ocyanate (TRI TC), PCT/AU2006/000431

R- Phycoerythrin (RPE), and Texas Red. O her exenplary
fluorochronmes include those di scussed by Dower etal.,
International Publication No. WO 93/06121. Reference
al so nmay be nade to the fluorgghrones described in

U S. Patent Nos. 5,573,909 (Singer et at), 5,326,692
(Brnmkley et a) . Alternatively, reference may be nade

b 0 5 5, SR TS B R Aol Mot in TR bsiSoussed by Dower
£ b o BEARG S0, it
an eﬂ%ylﬂélbk”oé‘yh’@é‘. Hsugescebed antHe- se%% IéIﬁf’ %3%%8 %/Smger et al),
genegag‘lzky@g dlmée};: o ghut %l?érﬂaﬁf%gﬁ RierBRlel AL e MAhde to the

be tea ogni however, a w de variety of
d| ffﬁuem:hmrqsumembnd ineUtS’n Ratsnt Moss t5,28%,487, 274,113, 5,405,975,

C oo sy ao8, 5 a0e 04t e e 5T, S8BT SR16,864,5,648,270 and

genekabhkyighosen for the production of, upon
hydrol'ysis by the correspondi ng enzyne, a detectable
col our change. Exanples of SU|tabIe enzynes i ncl ude

t hos escrib supra. |

flu o‘lﬁb & Fased %ygge 1m\m}1%c}qsia, ela 3?1% gsr Iécg d&%%féc?i’o the second
pLOd'dﬁﬁtI)dth F@ﬁerill},aby tnie@ng br tg[mgﬁmleh”yc&u(blspéraida& nAs edll be readily
above n a

cases, the enzyne-labelled anti body.
addedecogniser hppieker, amidaaiphnes djErreabersesation |t9°gwa&e% gxist which
bi nd ﬂa%dflg eRafidife Gc‘%( G2 SkillER IR Nan VBN uinaks 8 be used with the
sol ufion contarning the appropriate substrate is then
addedpdoifid h@ymapfeegenefallg rhodeadyr tha prcghn‘amof bpcltyhydﬁhbfsm by the

substrate W|,II r eact ed to

secoETEROP gyenzgpqﬂ t%t%pcﬁpg (H‘ggg Eﬁ%{pp]gis aE (sﬂltable enzymes
whi ¢ tﬂndﬁ% £ R8s &Hs&pﬁerd Spantitiahies poéé?d!@{d dmploy ﬂuoroasmc substrates,
spectrophotonetrically, to give an indication of

amounhidf yiehd iagBworestientpreductpraghse thari thet hharomgﬁme substrates noted

A LSRRI o AR OTHRRE oS B gyt s
( EU) antigeh &smpslbenlfodddyio b £d then it éxvess Ragmittvatéd away. A
solution containing the appropriate substrate is then added to the complex of
antibody-antigen-antibody. The substrate will react with the enzyme linked to the
second antibody, giving a qualitative visual signal, which may be further
quantitated, usually spectrophotometrically, to give an indication of the amount of

antigen which was present in the sample.

Alternately, fluorescent compounds, such as fluorescein, rhodamine and the
lanthanide, europium (EU), may be chemically coupled to antibodies without
altering their binding capacity. When activated by illumination with light of a
particular wavelength, the fluorochrome-labelled antibody adsorbs the light energy,
inducing a state to excitability in the molecule, followed by emission of the light at
a characteristic colour visually detectable with a light microscope. The fluorescent-

labelled antibody is allowed to bind to the first antibody-antigen complex. After
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altering their binding capacity. Wen activated by
illTumnation with [ight of a particul ar wavel engt h,

wo b@efiba1os ochr ome- | abel | ed anti body adsor bs t heCT/Agki06/000431

energy, inducing a state to excitability in the

nol ecul e, followed by em ssion of the light at a
characteristic colour visually detectable with a |ight
m croscope. The fluorescentlapell ed anti body is
allowed to bind to the first anti body-anti gen conpl ex.
Afterwashing of f the unbound reagent, the remnaining

tert Wﬁgﬁﬁng 8&*%11@@6%021&1 E%ﬁ%ﬁ%ﬁ'gﬂaﬁlﬂg t%ﬁﬁ&y g(grgﬁlg)é as then exposed to

appropri at e ‘wav I"uor escence -obs
i ndi tightesf taheagpreméne evoflenpth. arfhegfnomefcentt @beaved indicates the

| RESSHEE Qe B0t Ity (GBI GBRHPIoRISt RSB DLRHY) are well

et hegapIHAUeHEthe o0t RN ark ReichBfly NRLBE Hr8Re pRY&GH nddthod. However,
radi ol sot ope, chem [ um nescent ©Or bi ol um nescent

nol eotheespreyr mbloulbs; saeipdsapdidisolape) chbatikumingsceny or bioluminescent
al ter eg ﬁ[ ot ei N EXRI es i on, based on any suitable

f uncTOOTRIS (A 215% ‘W@PV ‘test or inmunol ogi cal test

in addition to those detailed in point (iii) above.

(v) Nanotechnol ogy-rel ated techni ques such as those
(ivht | Detsamimingealiezgdi pratinueerReipnebasedeit @ny siuitghles fupctional test,

2006 3 RBGEN DRI GRL| 025, BRI TRUE e, o

nmet hadowaf t he present invention can be performed as an
isolated test or it can be conbined with any other
sui tabl e diagnostic test which may provide additional

| 20R@Sb g b GO SHBk | AN thdser Le, :
(§)f 20RGRbEoR RIIGP LA LT IB | RN 0T oRHATPHF FARM (Varure
i nveReviews iGuraery 5:WaY-171 h2005 ahd dwican Eatpre &eviews Drug Discovery,

I nventj performed together with a technol ogy
suchgagsftc}%eqa?é%@sch(r), which efficiently and robustly
identifies |l ow frequencies of circulating tunour cells
i n peripheral blood. Another asFect of the present

Ii sheulst alembgredarsieed thatithegnesbed el thetpressnt mventismogindl performed as
aia}%}g%tg% i%e%['gg %tzga%eggod?aggeg L gtgirarlllgreottﬁ&t Juﬂgblg edié)g'ﬁ%gt?cs fesPhich may
provide additional diagnostic or prognostic information. For example, and without
limiting the application of the present invention in any way, the method of the present
invention may be performed together with a technology such as CellSearch®, which
efficiently and robustly identifies low frequencies of circulating tumour cells in peripheral
blood.

Another aspect of the present invention provides a diagnostic kit for a biological sample
comprising an agent for detecting telomerase or a nucleic acid molecule encoding
telomerase and reagents useful for facilitating the detection by said agent. The agent may

be an antibody or other suitable detection molecule.

The present invention further contemplates the use of an interactive molecule directed to
telomerase in the manufacture of a quantitative or semi-quantitative diagnostic kit to detect

dead neoplastic cells in a biological sample from a patient. The kit may come with
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tel omerase and reagents useful for facilitating the
detection by said agent. The agent may be an anti body

w@erooetibpsne sui t abl e detecti on nol ecul e. The pr eB&€NAU2006/000431

i nvention further contenplates the use of an

interactive nolecule directed to telonerase in the

manuf acture of a quantitative or sem -quantitative

di agnostic kit to detect dead gegeopl astic cells in a

bi ol ogi cal sanple froma patient. The kit may cone

wi thinstructions for use and may be automated or

BERCRaPEAS Al b B A &P spii GRS of g orm whicn s

mm@tibwwgmaﬁhﬁwmh&ﬂeﬁa&meafrsbﬂﬁaﬁet hod of the present

invention, the ability to accurately target neoplastic

cells now provides a neans of delivering therapeutic

I S@EAEDS tlﬁencl@auJ &’iﬁ%dsﬁ@do ﬁ?ﬁjt foQH# ¥nétl?(5 6F ek B}%@é}ﬁrlnventlon the

To date, such treathents (eo ten referre to as

th]lltydb sacgurhtalyetarget néxpdastipcslds tdve pravindes ar means|od rd,ehvenng therapeutic
az cont.ext . of

mERribe: fei o o BRA E et oToifats AbE tigments (often

te‘ferfb@ston&t “REAE tRASSTDh&/et Rt ivdeMpobsible Ui th rﬁ‘cdlétimi’t‘l‘ I‘the context of
specific antigens agai nst which an anti body coul

o thegapyHboaoten of egeirdesentmenty hemmtdwewessehimge to the fact that

§ 1585552 ESTR8 3 ] RGP kb LRy g v o

drtibody cod bddiraitt@ dHoBEeiNR passent iavaitiohbvERemRb ﬁﬁ@@ hortcomings
of any treatnent, a tunmour wll usuall g conpri se

b disesting dhe Geragetie téféttment\m therdlcad welewhichIcpawsise Gie subjeot tumour.
RE Qéta8d tﬂ%?elﬁt?yf&@ 1 g% ﬁlﬁgﬁ %ﬂgﬁ g]gé ﬁ%ﬁﬁ{m&[} ttmn&).’re&tll usually

m cr onet ast ases, uce t at pri
¢onqatsneanpr@uﬂtonae:f dtﬂislt extis ombyicli oan kbeaaﬂisectw@mwdﬁ the target for the

ol ecto cancer wll be_ curat,ive,
e feliBlent e B fteo hebuetss ShETIBoHES tas GRate that primary
GBSt %H%s'ﬂasit&ﬁ&n? 8N bieatR dacél Wl%temwl’oP BoREE cancer will be
believed to |lie dornant because the rate of tunour

@edtivep conthinenpapiotin colld. aMiwemetastasestare dépositsrofieancet wsually less than
pt o To th ext a thera utlcr

RBE DRl e hET B isrhd T B BotFeaPR e Ry fotamour cel

ROlifepant bidadcys tie ﬁ%sbigiﬂtnﬁiﬂtﬂ celielabdRbsist TVCHO@xRAAHRAL a therapeutic

treatnment, for exanple a nore highly toxic treatnent,

igaineisiuadeisyay. the mrshorbefathe praseitiisnitipn psgvidasea qnportieity to design
a{n%l lf?ggr %éec?ﬁ%ﬂ?%r%g{ela?%%ﬂﬁ 09 ?J(fjtrﬁpel%'nng%?% ¥P(§ﬁ@ trﬁatment which is
dbles $3 be anord specifitalipntargeeed toothe ragions of dead neoplastic cells which have
been induced by the first round of treatment, but which first round treatment may not have
been adequate to induce remission. Still further, this method provides a means for
administering a less toxic first round treatment in order to upregulate dead neoplastic cell
numbers at the sites of tumours, thereby providing a means to accurately target a
significantly more toxic second round treatment. This may provide a means of reducing
the systemic side effects which are usually associated with chemotherapy. By selecting

therapeutic effector mechanisms which can be coupled to an anti-telomerase interactive

. molecule (such as La or an anti-telomerase antibody), but which function on cells located

proximally to the dead cells, that is the viable tumour cells, effective killing of the tumour

can be achieved. The subject effector mechanism may take any suitable form but will
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been adequate to induce rem ssion. Still further, this
nmet hod provides a neans for adm nistering a |l ess toxic
wo 2oosti027ound treatnment in order to upregul at e PEHAU2006/000431
neopl astic cell nunbers at the sites of tunours,
thereby providing a neans to accurately target a
significantly nore toxic secgqd round treatnment. This
may provi de a neans of reducing the system c side
effects which are usually associated with

chenot herapy. By sel ecting therapeutic effector )
prﬁg&a:@h ngr RHPEis reelpcule on ohemase R e Drgrrimaliy fosaisd géeble tumour
cai@teractive nolecule (such as La or an anti-tel onerase

anti body), but which function on cells |ocated

proximally to the dead cells, that is the viable

t umour. cel | effective killin f the t ur ca e .
AL BEG ok Snef G Epret S plen i PRy ¢ ERthod Ry treating o
ncoPlak@d Lendi@siMnba kutjedt lsRidah&hed tympasihy @imaistehEto said subject an

nol ecul e or otherwse kill the proximally |ocated & )
effdctie emounbaf ae dnteractiyg sletinirgipectethén Flemergpe ot apfigenic portion

p nt . | ti ;s .di e o) . .

G AR R bR RolE 5 G Bobd 8 SRkt lsgoctated with an
effetdraskchamipmn| fir aginddaridningeesdndyions ssificitns tohireat saidbondition.

effective anmount of an interactive nolecule directed

to tel omerase or antigenic portion thereof, which
Pﬂe&%@&lﬁ%‘aid’t@loﬂ@ﬁfs‘é% ﬁpgﬁT'lpk&Eﬁl _ R%r‘i&FrROﬁN%W S€

associated wth an effector nechanism for a tine and

under conditions sufficient to treat said condition.

referably, sgid telonmerase.is hTERT protein.or
Mg HRETARK SRB BB are S TARBP RLGPOL S BPEE eaand even
mbR RofctdPHAPhk-RldaélhieantBbrul € and even nore

preferabl’y an anti-tel onmerase anti body. Preferably,

said neoplastic condition is characterised by nervous

PR i Mol KRGS 8 B8 ST MR & g umours,

refifiolsl aR0IB a CRduko Ml &GRS ahd othie daddiarid tihoss Ah@dCaICRIcR ,cancers (e.g.
?
| ung cancer (both small and non-snall cell ] ung
squamens gell qangers)y braascandprogaty cancegta fungegapcer (both’small and non-small
d c IR0 0 a [ : :
oA SIR B iy S B R 01 € PAUERIrinoma). ossoptugoesti
canearp] hepahsce(lelag .casdwomes apanicreatiesbiliary nespkbsiasglelg. adenocarcinomas
ectal cancer, ceryical

o T 11 AP hoc AP RaRcch oA sl L, 04 ABEetzaietpg, and other
regféd'rd%@tg\)éél Frﬁ&%an@él@,cﬁﬁﬁarﬂz Qradt cRicely RIEToemdtel| AddGkdder), germ cell
tumours (e.g. testicular germ cell tumours or ovarian germ cell tumours), ovarian cancer
(e.g. ovarian epithelial cancers), carcinomas of unknown primary, human
immunodeficiency associated malignancies (e.g.  Kaposi's sarcoma), lymphomas,
leukemias, malignant melanomas, sarcomas, endocrine tumours (e.g. of thyroid gland),
mesothelioma and other pleural and peritoneal tumours, neuroendocrine tumours and
carcinoid tumours.

Reference to “telomerase”, “neoplastic”, “non-viable” and “subject” should be understood

to have the same meaning as hereinbefore provided.
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tunours (e.g. testicular germcell tunours or ovarian
germcell tunours), ovarian cancer (e.g. ovarian
wepiobhed7i@l cancers), carcinomas of unknown prPEEAY2006/000431
human i nmunodefi ci ency associ ated mal i gnancies (e.g.
Kaposi's sarcoma), |ynphomas, |eukem as, malignant
nmel anonas, sarconmas, endocrine tunmours (e.g. of
thyroi d gland), nesotheliona4hd other pleural and
peritoneal tunours, neuroendocrine tumour s and
carcinoid tunours. Reference to "tel onerase”
Thgg rﬁ?ﬁ\; Gtion RM&aB@BﬁdesaenﬁeﬂﬁH@feﬁéatmé Q%@oﬁlag’ﬁ’c condition in a
ers d'to Rave same nmeani ng as herei nbefore
sybjent] chédl niBt®dpeonsmising adneinistaimgpoehist sibfjget pncﬁffede‘se amount of an

met hod of treatin di tion
P ol et P PAFRY A bier g Pogiogpeyeot which
iSMRh&iterfavehSetily 8s anMeMNt biadast bthBMSE RAERERACId Wath an effector
mol ecul e directed to hTERT protein or anﬂﬁgenlc
meobanism fomer tiofe, anchunderi eandriising tsafficient\ie inBibile gpducp sor otherwise
i nked und or, O r ssociated with an effector
d?r‘ggﬁ%?rilastﬁqa‘ef%f’wg‘ ?fttﬁen%ﬁ% Lrjﬂr?}lder condi tions sufficient
to inhibit, reduce or otherw se down- regulate t he
growt h of the neopl.asm | n anot her &referr

Iie pgPTBreTIch éméo‘ih@e& dhegeld Rrowded sumsthod, ebiieiipga neoplastic

d .
FARTE! b GRS S SEbm BRI st v
amnnnat af 1mmunam’rtfzmtme ercdetules dirgnpddemUh EERIT deTéﬁRﬁ‘bﬁ or antigenic
hTERT or

TR or ant.i genj.c porti n th
PPTEET Jor TR, NS o, R0UL Bene, BELLOR PGEel. T otervi

a@o@f&few hasts et @be thethidisAN f&f 5 Qﬁﬁé’ %nd'ﬁﬁlﬁ@zn k&maitibsy s@ficient to
tine an under condi tions sufficient to inhibit,

intebitceduse oo vtherwiss dowowegulate theagrewthhef the oearlasst. t he
neopl asm Preferably said neopl asti c condition is a
mal i gnant tunmour. Reference to an "effector nechanisni
Pedteiabl JaR1 nHdpREEE sdlitish i8 amefiphemaembar. any sui tabl e
mechani sm whi ch, when localised to the site of dead
cells, either di rectly or indirectly treats the
S
G998 A3415 BR0EE 0Tl S SPin ERRTRI £ oiren o oy sl
n@@hhxﬁsml‘.ﬂhm]ﬁ,ewhanlmﬁsadf tot the ssitp rcfffdmad adllgndither nhmd;tly or indirectly

the effect han [ li kel t ei \
t]@ﬁt%n%ﬁ i faépge aﬁ%’@ ?1?151: %&{}rﬂ? 21;05 re'xgﬁgépa ; Qreg{lfggﬁg QHe growth of

adjacent Vlable tumour cells. In the context of this preferred embodiment, the effector

mechanism is most likely a proteinaceous or non-proteinaceous molecule or group of
molecules which achieve this outcome. Examples of effector mechanisms suitable for use

in the method of the present invention include, but are not limited to:

(i) Use of an antibody which has been linked to a cytokine, chemokine or other factor,
such as macrophage, dendritic cell and/or T cell activators which act to induce or
enhance one or more aspects of an immune response, thereby augmenting
bystander killing. For example, the chemotactic peptide, N-formyl-methionyl-
leucyl-phenylalanine (FMLP) (Morikawa et al. Cancer Immunol Immunother
27(1):1-6, 1988) and the novel bacterial lipopeptide, JBT 2002 (Shinohara ez al. J
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nol ecul es whi ch achi eve this outcone. Exanples of
ef fector nmechani sns suitable for use in the nethod of

W0 b@epoxsent i nvention include, but are not |iPECT/aU206/000431

(i) Use of an antibody which has been Iinked to a

cyt oki ne, chenokine or other factor, such as

macr ophage, dendritic cell and/or T cell activators

whi ch act to induce or enhancet3one or nore aspects of

an i mmune response, thereby augnenting bystander

killing. For exanple, the chenotactic peptide,

N- f or myheivoehdri QBE)BEUCSH - 2008 rél Bth Ngetiviivkd)of tumour associated
(Mori kawa et al. Cancer 1 nmrunol | nmunother 27(1): 1-6,

1988) Ma#arkagss-novel bacterial |ipopeptide, JBT 2002

(Shi nohara et al JImunot her 23(3):321-331, 2000) are

both activators of tunour associ ated macrophages. (ii)

(ige oYUsaof amrdntibodly whithdias hes) doaprgatednp agatied to a

toxin. Reference to "toxin" should be understood as a
reference to any suitabl e proteinaceous or

non- pREfRINBACHOUSXIP! grdtIe MhinbedBleNES tBRrRE €6t any suitable
of providing a signal which reduces, prevents or

ot her pioteéndcaeiisb ot snethpropindcedesr andlesule dwhickr eeltiewesi the object of

o T ERRLE Sichh, R R S G GBS B btration,
subj ediffetedtibtionTBY nabitefthcd ofahé euijeof cdlP dtseih NefdH¥iNG as “down-
providing  its signal_via direct contact with a subject

cel | euing thengroxvthppEeridecel). Jhetsubjest toxim maysact by a variety of
radi ati i of -a radi tive, i 5 OXi Ny

(20100 LA ERSEURL @, KO SO NEL RRRPS 1 it ct o
Pr ef eeritting 4 imelecobeion pagicte, swdi asirsdibtd@einahelcae of a imtieactive isotope

referably a radi Qi sotope ich is highly toxic over. a . .
Ehor ¢ oRtn g BT 8L Horibe RuPECh Fell TRERER) the toxin is o
m ni Wa&ioﬁ%tc}ﬂ%eanﬁ%b'ﬁ e re‘?érabl?:ﬁdﬂ‘égfoti%gésptet%'cﬁ lid ¥iglY toxic over a

proxi mal Iy |I"ocated non-target
par t i hottarange agdiegthibitdisoslswt bplé life therelsyt plininpaingi the eccurrence of

emtting radioisotope. However, it shoul . .

under'§f oeﬁte_ %tgflcﬁﬁggcﬂrgﬂfr\éﬁ@io%eél eBeta %eﬂ‘f’?qgsd Mgstpaficplarly, said

par t i aliisraget isnh hipdh PapRiORMIMAY ABBidofspeUdEIRRYE; it should be

and ganma-eni tting radioi sotopes, depending on the

cl i ni wulerséend: thattradipisatapreareaiot Emifed tealphe pargicle emitting radioisotope

radi odxﬁl%:%pﬁﬁluﬁg 'bgt%-b llr?d éa%my-%%iﬂtiﬂg Eﬂﬁoirsr&gpc%g dé)];ending on the clinical
context. Examples of alpha-emitting radioisotopes suitable for use in the method of
the present invention include, but are not limited to, Tb-149, Bi-213 or Thorium-
229. It should be understood that the toxin which is utilised in the method of the
present invention may be in a purified, partially purified or unpurified form. It may
also form a component of a larger molecule. The toxin may be naturally occurring

or it may be synthetically or recombinantly produced.

Other examples of molecules which should be understood to fall within the scope
of “toxin” include ricin, colicheamicin, prodrugs (as antibody-directed prodrug
converting enzyme therapy [ADEPT]) and novel biotherapeutic agents, such as

catalytic antibodies.
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the present invention include, but are not imted to,
Th- 149, Bi-213 or Thorium 229. It should be

waonaensl’ood that the toxin which is utilised iPCT/AB2006/000431
nmet hod of the present invention may be in a purified,
partially purified or unpurified form It may al so
forma conponent of a larger nolecule. The toxin may
be naturally occurring or it-4day be synthetically or
reconbi nantly produced. O her exanples of nol ecul es
whi ch shoul d be understood to fall within the scope of

It Shewid Be uhBérsie0@ thdt Fhd mevl ¢ HRAMTe SR invRhOSH HE Z b@":})%rformed either
anti body-directed prodrug converting enzyne therap

in[VADERT] Vitsh dExauples bf i tiee applirationsigehuds, bug @cﬂnn@shmlted to, the in

Vilf 8tlﬂl\‘éltﬂl ¢ fﬁ olgp)gchdsl: r?tn{ptleﬁ gchl##ﬁisn? n%&ggs'&? tegfggsr é)r exaﬁlple bone

mm@xh&fnd}'di Movd ndy bé rvmete frEPfﬂaﬁiaﬁSnthputg&:thot 1’(@1 tumour cells in
plicatjons include, but are not limted to,

acwrtd%cepwlg tegnehod peihe @rf‘@aml igyeREPa §nd;8wﬁrr¢1§m¢g i the patient. Such
PORRRLEREL Spabl el S L2 NG A0 ARG g, my

reduneuhe rislesl dfselapsealiedo tramfer oﬂcbhtahimmtnmgtrﬂrai@nanﬁt celie

present invention and then returned to the patient.
Such procedures are currently perforned, albeit in a

Refb@RES to%rgffaadr @R hhrfid BB “TRRAE boud 6k SRYWiIROHEEi4B®” with an
risks of relapse due to transfer of contam nating

anfieteiogresase a@ébo@ oRefher wmpunaivterasties fedecule mwam gnderstood as a

re S s R e B B g R Bt h O RGP C kot tinking of

thérowe qnld)lecmfwulrﬁlsbmcma@be et @ofotalsmAed & eHeetvzeoft pap@lﬂ& bonds, ionic
coval ent or non-coval ent interactive nmechani sm whi ch

bogdhilwdeogen bardsn yamPer Waals\prcanpretny| adlaer intarastiyhegndirgsmechanism.

but is not limted to the use of peptide bonds, ionic

bonds, hydrogen bonds, van Der Waals forces or any
Raftieace iont@oeth™ ofea belhdi mgop‘lmh ahuddnbe Retlerstodeast ddreference to the

"growt h" of a cell or, neo asm shoul d st ood as
profieiatione Abtiing B P Stivtausrit fhe et ell, while
“d@wﬂlre 1BBA T8 RREGE OF a VLR b he ﬁa‘ bhefhdtib %&Hl bless of cellul

éudom‘c/%ﬂlre ul atlng the gr V\fjltS lso gce e%ﬁ oo OF ceflutar

sen@@picasmto seChlcrngt preypsmgt @ mhbltmgdh@ ps)hdératt@i |dllffaﬁntlatlon and/or

escen t o reducin vent i bitin
RS ey O et preat et R B A Ao i bt erovh
is @tolifbratibh ahy tief sdﬁé@t ﬂbl@h&@é‘ul@tﬁinl is KiMin@. Ah&hiBESAd, killing may be
enbodi nent_ t he ect rovvt
achieved either by dellverlng a fata hit to the cell or by delivering to the cell a signal

which induces the cell to apoptose.

Reference herein to “therapeutic” or “prophylactic” treatment is to be considered in its
broadest context. The term “treatment” does not necessarily imply that a subject is treated
until total recovery. Similarly, “prophylaxis” does not necessarily mean that the subject
will not eventually contract a disease condition. Accordingly, treatment and prophylaxis
include amelioration of the symptoms of a particular condition or preventing or otherwise
reducing the risk of developing a particular condition. The term “prophylaxis” may be
considered as reducing the severity or onset of a particular condition. “Treatment” may

also reduce the severity of an existing condition.
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is proliferation and the subject down-regulation is
killing. Inthis regard, killing nay be achi eved
we@rdaoka027y delivering a fatal hit to the cell PET/AY2006/000431
delivering to the cell a signal which induces the cel
to apoptose. Reference herein to "therapeutic" or
"prophylactic" treatnent is to be considered inits
br oadest context. The term *#Peatnent” does not
necessarily inply that a subject is treated until
total recovery. Simlarly, "prophylaxis" does not
necessarily nean that the subject wll not eventually
contract a di sease condjtion. Accordingly, tre t me
Withent Jireising | ths PresecinyemiLoantel 9 ¢S BIRODT of mede Bﬂ% anti-cancer

tre% de?xésoﬁ‘gt{a lg %ﬁ"ﬁg %Qsi ge\‘i’&&t% G s &ga(ﬁfﬁn&ﬁh&mérs Some cancer

ng oping a partic
ceﬁs) ragd tresistant Ttoe thee apa)p'tpm) phat! mey sbe meincbd byo aspa:ttamdalr asti-cancer
r educi t he severl%%( onset O ticu

eaBhic | BHESC ePPRAE U TN S ife e RGN ea e Fltigelelapse of
d1§eﬁsee)fﬁa?tﬁlﬂﬁxa%@§‘q{1flé QRodlY paiRHEs With hdvificd'QaRdceS @l a significant

I nvention to any one theory or node of action
prapm’uerc afi therse tpatientsmayviths eazrla@ra:ttagﬁ eeincershylnapogs paiestsowith advanced

eSS SR ARSRDe R T SRR g vecuse

tuMoRRE kiltl @fuldBE idos@n&Red i 8i9b,Editiondh E@lﬁs in survival and quality of
apopt osi s-resi stant tunour cel I's are the source of

life| opy bgl meds apgaoer apseess resistanty ireatenk myodaity vepgglso to be

nt d f
b Tl ANBOSEEATRHNRANAE, A gt motod of
préRAC éfivientibin dahoilentifyt thesd patierith ity aoakid besaiit eftsmwhipplementary
could he shown to be responding.to the initial,
UL BrapPLiS B eSS PA L BRI, 28 PRledul o
be docunented in vivo, additional gains in survival

and quality of life may be nmade if another non-cross
Theessesofant antigalonerdse mmlhbd)t mayerlso dksfavoweddn shpladjpwent clinical

selen ML PO 6! DRoRe S50 OB TR el SHa SR by eured by
sub QPP ah® sk eﬂftoszemdqwhgble eRgbinic felfIe 3¢ BERRBEL BEJAuse, in those
treatment with therapeutic conkugates or hybrid fusion

pajients gvh@se prmatetugique das dereinkighaisk dpatuies pud/ar wheseaseional lymph
t I I
ng gf' Itc?rh gl)[l %?tfya%tgée‘?é oul?c?ete{cﬁ'a‘ﬁga'[" étygs%rﬂbl@ M&fo gex d&féésg{»ﬂghagr élpa'aﬁj? exist. So

ough ear r eas

the ABE 6f adjudok cl@emmiérapy @ﬂcﬂobﬁijhvdme howni@th! kherapyr @ethe, case of breast
the risk of overt and_incurable systemc | apse.is
CaRETGRt RATEEPINE CHIRSeAn pditiprsd gninor proportion of thes patients presumably

because the systemic micrometastases are cleared successfully.

Further, although dormant tumours remain small because they lack a blood supply, the
tumour cells within the lesion turnover at a rapid rate with the rate of cell division
balancing the rate of apoptosis. Therefore, even dormant tumours will be suitable targets
for the present technology. Both in the case of clinically evident metastases and
micrometastases, apoptosis-resistant cancer cells can be admixed with susceptible cancer
cells. Bystander killing of these surviving cancer cells can occur if a non-cross resistant
and/or synergistic means of tumour killing were delivered to nearby cancer cells that had

been rendered apoptotic by the first treatment. Additional technologies that arm this
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patients whose primary tunour has certain high-risk
features and/ or whose regi onal |ynph nodes contain
wore0a8021s€s, undet ect abl e systen ¢ m cr onet ast BEESUNMY/000431
al ready exist. So the use of adjuvant chenotherapy
and/ or adjuvant hornonal therapy (in the case of
breast cancer in particular) cures an additional m nor
proportion of these patients4presumably because the
system c m cronetastases are cl eared successfully.
Further, although dormant tunours remain small because
techhelygy aith bystahded dilkiug pbigntidl lten trapoue its eHekfpeutit bificadhne
| esion turnover at a rapid rate with the rate of cell
di vi si on bal ancing the rate of apoptosis. Therefore,
: it ¢
A YR PrCIo R SO G186 plosctR iShl Gl n0RIRE IR 1o BE treatment
of svictistatic vet@st ases and mi cr onet ast ases,
apopt osi s-resi stant cancer cells can be adm xed with
suscepti bl e cancer cells. Bystander killing of these
AcBstigVionthi€ pREQTedCehbSdiARR, AR&GY s IpkovBddOR-RERSE of therapeutically
resi stant and/or synergistic nmeans of tunmour killing .
tregiingea degtasiaticeernecer mearsbljeetasaidr metbbd sompaisingaainhisistering to said
r.ender optoti.c oy .the f.irst treat.nent.. Additional .
suliG i s PRCRb A of A b Rackil BRI 16y ik o antigenic
pottiohthérgofp AhivhtihRtactias nolgvuRvie linkésd, boahdpesthélvise associated with a
efficacy, A nost preferred, enbodi nrent of the present o
therapguti icdictios mardprisgy dordprtime eidtwden condidigpnenificimt 4o inhibit,
We ' t R
re B B Ao (RERE B fy'f bl e T .
therapeutically treating a netastatic cancer in a

subject, said nethod conprising, adninistering to said
Asdfaiiled hersiefrt ¢ pEEsEoHRTan %13@51 e becdgBtang B g to the
do%&@%ﬂzﬁ%nt & SBWRNTBE AsSHINicaRILs $E8h Gn RAFS LANdMARNEOFor example,
whi ch interactive nolecule is |inked, bound or

nequildstic wekbemay o piged drom amingculher effoot nwrei ecpepipheral blood stem
chani s or a.ti nd under conditions sufficient
cel %0 e?%ﬁiaggbt,oﬁorggaﬁggnsﬁangt herwi se down-regul ate the
grom h of said netastatic cancer. As detailed
herei nbefore, the present invention should also be )
Anyrifeetdyo apopnt” aneads Ay gmowe REsTAetfuleatti nastln o ghteint the desired

resgéns@eﬁp lté‘scfcia &1%' J)I?Se{ Bf %}n'iaﬁ \f.%%ﬂ'e%ioetp\& rhgﬂ”ﬁﬂ)gethg ,rthe onset or
xanpl'e, neopl astic cell's ma)}3 purged Trom an

pragassioh wiha phrtivale corditiombeing peategh&habmblimodriss dependinigupon the

for n . ayt ol ggous transpl ant

heal?t?l and physica congi%on of the nmgiv?c{l]lal to be treated, the taxonomic group of
individual to be treated, the degree of protection desired, the formulation of the
composition, the assessment of the medical situation, and other relevant factors. It is
expected that the amount will fall in a relatively broad range that can be determined

through routine trials.

The present invention further contemplates a combination of therapies, such as the
administration of the antibody together with subjection of the mammal to circulating
cytotoxic agents or to radiotherapy in the treatment of cancer. In another example, the
synergistic interactions between a radionuclide and a radiosensitising drug is of particular

importance. For instance, a radioimmunotherapy regime can be designed in which there
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An "effective anobunt” neans an anount necessary at

| east partly to attain the desired response, or to
wa@ledoaso27ne onset or inhibit progression or hal PCT/AU2006/000431

al together, the onset or progression of a particular

condition being treated. The anount varies dependi ng

upon the health and physical condition of the

i ndi vidual to be treated, thegtaxonom c group of

i ndividual to be treated, the degree of protection

desired t he fornulation of the conposition t he

are, a%eilﬂnfnqstt%rgg Spgai tlrfteflqn%erg)? paé%gg%}l' P%Ig{lga?%e?oa famrﬁ% tonuclﬁdle that emits

idridihg tadiAioh@hakiry@byenbitigiag dhangeh bb aémeitubinee
determ ned through routine trials. The present

| nvention further contenplates a conbi nati on of

ogé‘@ﬁhﬁ&i ﬁll’l% %ﬁachbé* nfd . féit (ﬁé{eﬁfa}em%}réaf totﬁﬁh@n{n'gmg%ry agent”),

er w ection to circulatin
i€ jHe o o€ a@@enma:eﬁﬂcat Oomplﬂ;utoinl;l efag by gerfotrhed by emy mzmzbment means.

The PO N G501 WbAFF ADARFBRIE] (QEPAROR o conlemplated (o exhibi

tﬁe‘fi‘ eﬁﬁ@ Q@tﬁ\h{ysévﬂ&l an‘r'iﬂls'te%ecpi‘n Redrh e hdic dBpeAdLRLRe pﬁﬁfcular case.
tance, aradi ol munot h eraﬁy regi ne can be desi gne

Thn vahinGon deemdsyr for dxamglei oh she hegan r animalt asdotle rre@cbllatory agent

oo drRPAE] O et Y, BTBUEHY  CPRACTHTGf el G example,

fRROEbGAD INs tobzﬂd&lﬂ | i 0B bl g0 @y laBenti M yebA@dmiviistered per kilogram of
nmol ecul e (herein referred to as the "nodul atory

bademeight pq‘:lhdacfh Ddsagaregimes prabhedietied t@d?m%léﬁﬁ@sqnﬁirw therapeutic
ma be rf Y aNg;

ren%% 1°at or y© ag ? SQ% rgﬂ&v?c%grcﬁ%%sgﬂ{ayc'% colrr%gbgﬁ F%IﬁmluguSly’ daily,
v@dgﬁly?mnﬁﬂj& gr bibeesth mablettlnﬁdﬂﬁat@ﬂﬂy ti thealoté miay Pe phaportionally reduced
adm nistered in an a nt. whi ch depends on the

ap idigades }%}fth€§§’£en¢ﬁ%%§13 SIHAIBR depends, for exanpl e,

on the human or animal and the nodul atory agent

chosen. A broad range of doses may be applicable.
’I@anﬁocﬂﬂator}gagenpatalydm adninistezechimph epnvaniamt atppoer SJJChrﬂg by the oral,

RS S B LA BB ARG RL S obeutancons,
1ﬁ@éﬁeﬁﬁala&ﬂ éﬁ%@s‘i'tohﬂ r&ﬁ&vmﬁlpmﬁng RE. grruﬁhg BRMmaRSHke tolecules). The
response. For exanple, several divid doses may be

rmﬂrnlatms't eg@d m@mbm @dmsm1§tereda1r1 yhe \fe@quf Phasaapyfically acceptable

g"b‘b" gt}c:h ac u%dedqltloel{ glazlll!s d&bn&ﬁg)ges n@él ggtﬁczmc iron or the
kae (Whﬂzhsaré Lb@hmdﬁed as salts for purposes of this application). Illustrative of such
acid addition salts are hydrochloride, hydrobromide, sulphate, phosphate, maleate, acetate,
citrate, benzoate, succinate, malate, ascorbate, tartrate and the like. If the active ingredient
is to be administered in tablet form, the tablet may contain a binder such as tragacanth,
corn starch or gelatin; a disintegrating agent, such as alginic acid; and a lubricant, such as

magnesium stearate.

Routes of administration include, but are not limited to, respiratorally, intratracheally,
nasopharyngeally, intravenously, intraperitoneally, subcutaneously, intracranially,
intradermally, intramuscularly, intraoccularly, intrathecally, intracereberally, intranasally,

infusion, orally, rectally, via IV drip patch and implant.
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The nodul atory agent may be adm nistered in a
conveni ent manner such as by the oral, intravenous
w@ vene7mat er sol ubl e), intraperitoneal, intraPCEauR@s/000431
subcut aneous, intradermal or suppository routes or
i mplanting (e.g. using slow rel ease nol ecul es). The
nodul at ory agent may be adm nistered in the form of
phar maceutical |y acceptabl e-A®ntoxic salts, such as
acid addition salts or netal conplexes, e.g. wth
zinc, iron or the |ike (which are considered as salts
for purposes of this application). Illustrative of
such acid addition salts are h q%%ch Qride

In r@p@@x@l@qaq@nwgg’ thesg ﬁ}ﬁgl@c@’si Bio agh cdstingd, 1 e&cgérd%c& &@tg the present
in énttigﬁ‘trl?ag be %ﬂaﬁiﬁis;[e;ée@%t?a&n%’orqﬂbﬁt SherPSHWPRAHE or motl%cules. By

artrate and the the active ingredient is

“chaingidisten¢dStie memint sintuliiahertus fadministrdtiontia thesanmaformylatigner in two

.A bi nder sych as tragacan corn starch or.gelati.n: a
cifferenioBgp PRy 7 gh PR SR Oy & eap o AugilecBn by the
satnd el GfBlent FOLELY. ABorBAMGSS, UKL SiBjREtdRnt Raytrsadihinistered together

adm ni stration include, 'but are not linmted to, e
witte sp iagartissicad deyt in endemtor endiawest 1ty efferds o B aseaigatialX administration is

I ntravenous! I ntraperit Yoo u oysl
m?aﬁ% r & cVHR; §]If eg}‘?ncfnf’fafg%nﬂng%%@&’i lﬁ}lﬁ%lcjséﬁlﬁgr Pxf‘/’&’a'ys between. the
adnfihiceatnudfand dvo typey ethsleallby , Thiest madenkb etayl Beyadministered in any

intranasally, infusion, orally, rectally, via IV drip
orgeft ch and inplant.ln accordance with these nethods,

the agent defined in accordance with the present

i nvention may be coadm nistered with one or nore other
Ansthfrouspdst of tholpeesehesoveBfiofl cmatbmplates eéhedise iaf amzamti-telomerase
. Simuyl tanepus adm.nistration ipn the sanme .fornulation o
infRctile. HORPRIee APRNBHFAI Gt ARSI (REIRUyE g the Mandfacture of
mElibdRER rf%r#h@‘ﬁe%&nél{t oTQURPlakd cafifitidH B & 8N wherdiNaid effector

same or different routes. For exanple, the subject
megmnismnesatmichcimditiast er ed t oget her with an agonistic

agent in order to enhance its effects. By "sequential"”

adm nistration is neant a tinme difference of from

PreRESINSsaidViibiaCive RoldcaleOls #RyBmbadineedttivbanolecule and even more
adm ni stration of the_ two types of mol ecul es. These
prafsrabdy pe antirtgloperageintivdy. speias smangclenad rtibofiot her
aspect of the present invention contenplates the use
of an anti-tel onmerase interactive nol ecul e conjugat ed
Preferatily edal e aéaplastie cbaditiomis oharheensed dyaantmeneous system tumours,

retinoblastoma, neuroblastoma and other paediatric tumours, head and neck cancers (e.g.
squamous cell cancers), breast and prostate cancers, lung cancer (both small and non-small
cell lung cancer), kidney cancers (e.g. renal cell adenocarcinoma), oesophagogastric
cancers, hepatocellular carcinoma, pancreaticobiliary neoplasias (e.g. adenocarcinomas
and islet cell tumours), colorectal cancer, cervical and anal cancers, uterine and other
reproductive tract cancers, urinary tract cancers (e.g. of ureter and bladder), germ cell
tumours (e.g. testicular germ cell tumours or ovarian germ cell tumours), ovarian cancer
(e.g. ovarian epithelial cancers), carcinomas of wunknown primary, human
immunodeficiency associated malignancies (e.g.  Kaposi's sarcoma), lymphomas,

leukemias, malignant melanomas, sarcomas, endocrine tumours (e.g. of thyroid gland),
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medi canent for the treatnment of a neoplastic condition
in a subject wherein said effector nmechanismtreats
wa@aiod/1eomeli ti on. Preferably, said interactive PGI/av2i06/000431
is an i mmunoi nteractive nol ecul e and even nore
preferably an anti-tel onerase anti body, such as a
nmonocl onal anti body. Preferably, said neoplastic
condition is characterised by9eentral nervous system
tunmours, retinoblastoma, neurobl astoma and ot her
paedi atric tunmours, head and neck cancers (e.g.
efssg{fl%ﬂgﬁﬁ Gl | Blfé?ﬁﬁgﬁrﬁ? or ?egﬁ‘ﬁ{eafi@ﬁnﬁh@sh@ﬁl%emgﬁé Stumours and
ung cancer non- sna l'ung
caﬁﬂﬂﬁ@ﬂinmksdney cancers (e.g. renal cel
adenocar ci noma), oesophagogastric cancers,
hepat ocel | ul ar carci noma, pancreaticobiliary
Inn QPLAHh&S ﬁ(rﬁleg as ?Q&n‘%ﬁ@ryﬁésréﬁﬂﬁﬁve@ﬂdnl &dn@dmpleles a pharmaceutical
nours), col orec cancer, cervical and anal
conmwemps compssmg ¢heamodwatony ageeb@Sde@anféret dedined toggthst &vith one or

mgrrgqur]]ﬁ%{'ré:f %ﬁﬁ%@é}?@ﬁg gaxirgr ?g{:dl/J & fugétrsranr%g? %@%ﬁ!&eﬁl)e referred to as
th@bctRéahgradies®r m cel | tunours), ovarian cancer (e.g.

ovarian epithelial cancers), carcinomas of unknown
pri mary, human i mmunodefi ci ency associ at ed

T}‘Péahfl‘ég‘ﬁlag&hl%gl F”(ﬁmg uﬁ@glgsfor Siﬁ%?éﬁl%r@s)e ink YR NRS aqueous solutions

em as nant nel ano sarconmas, endocrine
(wihe e uaser( eolglblegafoﬁ kiyspetsibng | audd )sterds opdrvedars: nfar athd exteimporaneous

o SR B O 8D o

othdereSiRble BFeBhicANasREEHD! at @sus? bRhAdHIRGRABér 8Rl conditions of
conposi tion conprising the nodul atory agent as

mharfedtmise fiot stoui@‘el artl musty diehpresetivedh agaigsto thene@réammatmg action of

har maceuti c I
mRroreagh sid &° PRIGRT o8 ek ThseleBit Bl % g solfBlt b aispersion
mEBEmPORE ARG S Hor eRAmple Whtes Lithanbl, ofyol (foﬁjeﬁ@hplbj glyua:el propylene
include stefile aqueous sol ut i ons (where

glsmlum@)hqmd @pbyptéw&qne n&lyeeld a8 ethp| hke@om’éfﬁée fiBixtyR thereof, and
fa%{gjcgir’?g err %?C{l%t daﬁ%e%alﬁ%ﬁ{ehl for hﬂnﬁg& a@ t?le use of a coating

PET SI
s&h%@ﬁé@mmlbly&he hoidesince abtle réqmretdqmm@lb sepph itleatdse wf dispersion

It t b tab
argln}@yngéd}sge Ssg]?ﬁgla,%@gl?sde egﬁt]rgg%}?\gg%togggsaﬁg%n grylcr%%rgamsms can be

bl%ﬁgﬁta%&ﬁtﬂyn GaRGls AMitAbterial and antifungal agents, for example, parabens,
chlorobutanol, phenol, sorbic acid, thimerosal and the like. In many cases, it will be
preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged
absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monostearate and

gelatin.

Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with various of the other ingredients
enumerated above, as required, followed by filtered sterilisation. Generally, dispersions
are prepared by incorporating the various sterilised active ingredient into a sterile vehicle

which contains the basic dispersion medium and the required other ingredients from those
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m cr oorgani sns such as bacteria and fungi. The carrier
can be a solvent or dispersion nedium containing, for
wex@apbde1e6 wat er, et hanol, polyol (for exanpl e, PCT/AU2006/000431

gl ycerol, propylene glycol and liquid polyethyl ene

glycol, and the like), suitable m xtures thereof, and
vegetable oils. The proper fluidity can be nmaintai ned,

for exanple, by the use of a.ggating such as lecithin,

by the mai ntenance of the required particle size in

the case of dispersion and by the use of

BBl 6o ket O SBtRoufisn FryE PispRfh of sterile injectable
sBRtibRA Ghe piefdrréinfheiatls bF ﬁ&%hraﬁ@ﬁ’ RtSvadulin @XyaiPhRl the freeze-drying
P

par abens, ~chl or obut anol , enol, sorbic acid, .. .
tedhininue owhich ayieldt i epavwdes of | the ragtiye dagiedieny plugj any pdditional desired

.pref.erable to.] 2 i j for exanpl e,

1@%’(&%‘?’5‘ ?m%e&l‘?}ﬁw%’c#?@? Tﬂg{e&e P gqt%%gg%g%fbsor ption of the
Wﬁérﬁﬁieadﬂﬁi@e G@g‘fﬁdi%hﬁsiaiélﬁuiﬂ;dly batéutaligley miobe dbgllyt Administered, for
use in the conpositions of agent, el ayi ng absorpti on,

GO PIEw 4514 0 GRFUF ot Sl DI AR Ghrior o ey Be enclosed
.St.er i L ' r . .

FYEEL bR PR SIS B0 B¢ AT ALt i, o it may b
incomportted ndite@y ayifir ter foatl ef<hé dient Reir tonalvthetapergicoddmpingstration, the
ot.her ingr dien%s.enuneraéed above

oPY4 uBROLEY TFY PEAGTBTER FrLCprRnenSand iSh (e form of ingestibl

ISR ERRCANGLIRESE trBEIRRAEHTuIBY, eliRES RGFeRAbions syRpsYFhfedyand the like.
sterilised active ingrédient into a sterile vehicle

Snich cdongsitiming sandhpreparstionsdshnpld sontgimetileast die byhweight of active
requir ther in ients f .
SRR B REPer e Db O SRERERATEAEL 87, FR0YBe, b varie

At ahay CorvRhRaEtN B bebvdant db0USS td ABo %6 of ekl Weidhod$ tief unit. The
preparation are vacuumdrying and the freeze-drying,
AR 0 @6tiveh P@HPWI@ b WCBOWE@PS‘EW‘UH élsgf‘;‘ cQwpositions™in such that a

. . - addifi I e . '
SRSIE ST IR, U AFTLIEARA coRRARf: b Hopitafils ddopliing to the
medehy mvienigore dicemeparad go shiittaabdryl posage enédottheypntains beween about
orally adm nistered, for exanple, with an inert

Gl it 2090mg afiactye cuepdrfapl e edible carrier, or it

may be enclosed in hard or soft shell gelatin capsule,

or it may be conpressed into tablets, or it nmay be

Thedablptsy trodwsopillscrbsules and thedké owe abdo eonénin ithet confements as listed
oral. therapeuti,c adnm nist.ratio he active ¢ oun o1
RS GE & TEGT pOTS o AR e CrEr aieh oY ghatr S AT #RH s dicalcium
PHREPRARS, o Mig@ederdn® agent such as corn starch, potato starch, alginic acid and the

like; a lubricant such as magnesium stearate; and a sweetening agent such as sucrose,

o

lactose or saccharin may be added or a flavouring agent such as peppermint, oil of
wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may contain,
in addition to materials of the above type, a liquid carrier. Various other materials may be
present as coatings or to otherwise modify the physical form of the dosage unit. For
instance, tablets, pills, or capsules may be coated with shellac, sugar or both. A syrup or
elixir may contain the active compound, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and flavouring such as cherry or orange flavour. Of

course, any material used in preparing any dosage unit form should be pharmaceutically



tabl ets, buccal tablets, troches, capsules, elixirs,
suspensi ons, syrups, wafers, and the |like. Such
W@ o09p0esi7té ons and preparations shoul d contai n BCT/AB286/000431
1% by wei ght of active conpound. The percentage of the
conpositions and preparations may, of course, be
vari ed and may conveniently be between about 5 to
about 80% of the weight of th® unit. The anount of
active conpound in such therapeutically useful
conpositions in such that a suitable dosage will be
p@Rt %ﬁbstﬁﬁﬁﬁﬁ iRtk RIBP Fhd Ia@idSnBr edpRPad.at ipagddition, the active
accordln to t present invention are prepared so
corhpeung(s) mambedmg@rat@mmwfsmwe@mla%ﬁ Properaieas anhipgnulations.
0.1 ng and 2000ng of active conpound. The tablets,
troches, pills, capsules and the |like nmay al so contain
Yeehensthepapedta ths prdsshteidvireionadelatss: toathbiagetsir assheséinbefore defined,
W%um acacia, corn starch or ge]atin; excipients such
gn geeln dha methnd of fgrsesent I&V%f}t’f‘i’[neg rating agent such as
corn starch, potato starch, alginic acid and the |ike;
a lubricant such as nmagnesi um stearate; and a
Thepaseaitimgntge in fushehledined by tiesfollowhgtnosdimiting asathplesn
may be added or a flavouring agent such as pepperm nt,
oil of wintergreen, or cherry flavouring. Wen the
dosage unit formis a capsule, it may contain, in
addition to materials of the above type, a liquid
carrier. Various other materials may be present as
coatings or to otherwi se nodify the physical form of
the dosage unit. For instance, tablets, pills, or
capsul es may be coated with shellac, sugar or both. A
syrup or elixir may contain the active conpound,
sucrose as a sweetening agent, nethyl and
propyl parabens as preservatives, a dye and flavouri ng
such as cherry or orange flavour. O course, any
materi al used in preparing any dosage unit form should
be pharmaceutical |l ypure and substantially non-toxic in
t he amounts enployed. In addition, the active
conmpound(s) may be incorporated into sustained-rel ease
preparations and fornul ati ons. Yet another aspect of
the present invention relates to the agent as
her ei nbef ore defined, when used in the nethod of the
present invention. The present invention is further
defined by the followi ng non-limting exanpl es: EXAMPLE
1 Materials and Met hods
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In vitro culture and apoptosis induction of hunman
peri pheral bl ood nononucl ear cells and human Jurkat T
waeelob/1bukeni a cells. Peripheral bl ood nononucP@EAU2006/000431
cells (PBMC) were prepared froma buffy coat of a
di scarded unit of whole blood that had been obtai ned
fromthe South Australian Red Cross Bl ood Bank.
Initially, PBMC had been sepagated by density gradient
centrifugation over Lynphoprep (Axis-Shield, Dundee,
UK) and frozen in aliquots using a controlled rate
freezer. Subsequently, th ﬂm d cells were thawed
and again purified over L@rr)%*]oprggpfto obtai n viabl e
cells. PBMC were grown in RPM supplenented with 10%
foetal calf serum (FCS), 50U nL penicillin and 50ng/ nmL
MategiglsadMethadsphat e (JRH Bi osci ences, Lenexa, KA
USA) for 72h. Half of the culture was treated vvith t he
T cell mtogen, conconavalin A (ConA) (Si
TnoitisculMBy aibapoptdsiOmglierion efffdmasper zghemhgloed mqweum cells and
| eft r After uIture cells were again
}Bm"?"fﬁ‘gﬁ' 2@@&%@?%%‘5{ & to renove dead cells and
rendered apoptotic by a further 24h culture with 1nM
staurosporine (STS) (Si Jurkat cells were

Resipbiese dladoprosepuclasy n @AM} vare emreds dpspt embiffggeoat of a
th, 10%

S TR AR R AL i R o

BlobdBayk. Mouicigly, RBMchddyeeh aepydrated bgldeﬁs@egnadledt ¢entmfugation over

PBMC, PBl\/vaereflrs uri 'edui hoprep(r

Ismprhoatrapofps-shisk| D i ity Pbieyontiolled rate

fg’ceéégr W gﬁ'bs%g/?é: ﬁﬁbo&{g réfli {edt Qelﬁe R@ér@t Bafdieiftagain purified over
redom nan

nocytl I's) from suspension cells
mprmmblt@m Vidbjenqafiloc )PﬂBéé(jl W&gmslmRPhﬁlsqulmp@ted with 10%

I d Rl th 220
PP T I
B&%ﬁ&eﬁegﬂ Lakky KACUBAYG8: 77h.t BRIfRTaEE BEleure ivasifcandewith the T cell

Adher ent monocytic cells_and W37 cells

mﬁagrmywmoanblho‘krécw) (Sigraa)Stles, M\Qu‘dﬁﬁédl(]%/mL £ half of the

q%g%élgg esfmﬂ‘lta?a E?I'Sﬁr L g%ltg% 7 &8 Perl %&%?a(gglﬁl @Qﬁf‘eﬁ‘:@ve g_ﬁ'lmphoprep to

1efiohe abacdiis @Rl kel derednghofibhic by eaﬁlﬁﬂer(f}!lllﬂ cmiltwer with 1pM staurosporine
col |l ected and the control cells per, rreablﬂ sed I
($Sng(Sismphr afwikahlcginyveres senger aPOPtOUC by 24h" culture in RPM

supplemented with 10% FCS, 50U/mL penicillin and 50ug/mL streptomycin sulphate and
0.5uM STS. For studies of primary monocytic and lymphocytic cells derived from PBMC,
PBMC were first purified using the Lymphoprep® separation protocol. Then PBMC were
cultured in RPMI-1640 with 5% FCS overnight to separate adherent (predominantly
monocytic cells) from suspension cells (predominantly T lymphocytes). Suspension cells
were collected and incubated in RPMI-1640 with 5% FCS in the presence or absence of
1uM STS and Jurkat cells were similarly incubated in the presence or absence of 0.5pM
STS. Adherent monocytic cells and U937 cells (a monocytic lymphoma cell line) were
incubated in RPMI-1640 with 5% FCS in the presence or absence of 1uM and 0.5uM of
STS, respectively. After 24h and 48h, untreated (control) and STS-treated cells were
collected and the control cells were permeabilised using 2% paraformaldehyde solution

followed by a 1:10 dilution with methanol at -20°C for 5 min.
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followed by a 1:10 dilution with nmethanol at -2Q0C for

5 mn After treatment, all cells were harvested,
wor®hae7idqr PBS and stained with 7-am no acti noPgDAL2[6/000431

(7-AAD) (2nmg/ L) and anti-La 3B9 rnAb or its isotype

control rnAb, Sal5, and then with the secondary

anti-nouse anti body conjugated to R-phycoerythrin

(Zymed, San Francisco, CA, UWUSAF, or with rat

anti-hTERT mAb (Al exis Bi ochem cals, San Di ego, CA,

USA) and then with the secondary anti-rat antibody

conjugated to FITC (Chemi con). Cells were anal ysed

usi ng a FACScan (Becton Di ckinson, Franklin Lakes
AftSA)reatnint, hall ceBslviese dhanteytedd wasked W RS apg gained Wlth 7-amino

SRS O RUIENY RS DA R b, S

aﬂ?iathélg QAL the BELoRBARBYI- kst Sintifbdy danjkgatedatodR Rhycoecghtin (Zymed
l[ines were cultured in RPM Sl-glfl emented w

Saiizantisqee KA iU AR ogmythg@tr@/tq-}ﬂ é‘}ﬁ‘lb ﬁ%,]@?uﬁ %apmgg San Diego,
Bufipruianien AP E55E8 abMamHELS S faiang rrOEhlmicon.

Coy@tilanatyseplisiny ai HAGSdanf(Bbeto(l mekmmo Feenitindsikes, e USA) and

cell lines were treated for 24 or 48-hour periods wth
the apsuls gnalysed il Wlﬁl&éﬁt‘@ 890819 ows: Jurkat and Raji

cells with etoposide, 20ng/nL; HelLa and U20S ceI I S

with cisplatin, | nmg/nL, and vincristine, O ny

Ciodrdsad 1,‘1 edielear ajﬁmh@mt bembs call izhe@a;@hmbgqqyenéd@‘e%n, of hTERT in
cells h 2mM STS. Thegtreated cells were stained

aWHtW’CdF R B’d?’a ) (Sigma) 0.5ng/nL and

FI TC-conjugated Sal5 or 3B9 mAb, or nouse anti-TRF2

mAb (cl one 36, Becton-Di ckinso and_t hen secondar
ThmtJmtkadwndaRaJﬂ qeubResFVEE G@ﬁ@ﬁa da RPN pipplegen Hith 10%FCS,

S L TE Tyl S0 ot o

wetel Gultfeed ﬁxasmMBM bup’pgmm*cedﬁéhth u@%chvL&OU/nﬂdpmuﬁm pig550pg/mL
or rat 1gG (Institute of M ﬂ Vet er i
shptomen inbpt GRH hahoriiaesk) s ol i Weee ARGHE fope24 or 48-hour

pi::r?oc{ r oIk \faﬂ{)u o‘fi'(ﬂfj é%RJS BRI n.ﬁkrkeftea‘hﬂeﬁiji \é@ﬂleWnECbtopomde
Sher rove od for detection of WTERT for

2bag/ail; isd al amd\lﬁm&?cdzilsomdl &B}ziatm rigg/mhzmld vippistine @. kug/mL; Jurkat,

e BT e S =08 el
WD 0GB & ith propidium iodide (PT) (Sigma) 0.5ug/mL and FITC-conjugated Sal5 or
3B9 mAb, or mouse anti-TRF2 mAb (clone 36, Becton-Dickinson) and then secondary
antibody, anti mouse FITC (Chemicon, Temecula, CA, USA), or rat anti-hTERT mAb
(clone 36-10, Alexis Biochemicals) and then secondary antibody, anti rat FITC (Caltag,
Burlingame, CA, USA). Purified mouse IgG or rat IgG (Institute of Medical and
Veterinary Science, Adelaide, Australia) were used as negative controls for TRF2 and
hTERT staining, respectively. To further improve the method for detection of hTERT for
later use in whole blood staining, which appeared to have been hindered by the presence of
autofluorescence presumably emanating from red blood cells, anti-hTERT monoclonal
antibody clone 36-10 was conjugated directly to AlexaFluor350 (Molecular Probes), which
is excited at 355nm and emits maximally between 420-460nm. Anti-hTERT-Alexa350
was combined with the EpCAM monoclonal antibody (BD Biosciences), which is
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anti body cl one 36-10 was conjugated directly to

Al exaFl uor 350 (Mol ecul ar Probes), which is excited at
w@aBamoame emits maxi mal ly between 420-460nm PCT/AU2006/000431

Anti - hTERT- Al exa350 was conbi ned with the EpCAM

nonocl onal anti body (BD Bi osci ences), which

i sconjugated to PE that excites at 488nm and enmts

560-590nm and the nucl ear inpernmeant DNA-bi ndi ng dye

TOPRO- 3 (Mol ecul ar Probes), which excites at 560nm and

enmits maximally in the far red region (> 650 nm). This

CSSTRSREIL LRl HLASTPELTATER: s 88 OGRHL8 he pp mpercars

Iﬁ%&lbﬁlﬁgngﬁl'yg 9T©PHOf-§ f(l\/ﬁﬂécuﬂailswobéﬁ)d viblich em&sn an56(hme and emits
collected Using separate filters on the hig

ntarinoalfhisuthe If8Re regioa > OpP ormk eFhip Bgnialv@&en @ﬁ &lgyochromes did not

Resul ts Ant i

G oo T b Bt B e ARG 1 @Bt cabing  difforem
1488t Mhd/thE epdbdicns @6 dohduogt wding separdafiltes| dnst,he \bighe throwghgut LSR-II
human T cell leukema_line. It is clear that the

flom erieaeleh@D BiRsiferss) i s greater for apoptotic Jurkat

cells than PBMC (Figure 3), which suggests that La is

nore highly expressed in dead and dying tunour cells.
Rigsalthuman T cell |eukem a cell |ine, Jurkat, and the

human B | ynphoma cell line, Raji, were treated for 24

or 48 hour periods with the follow ng cytotoxic

REENE S(monbBIBHAS BRYB dod SBY) PEAdikE Nwae d t toti
i nh Ibs(t et 0posi ddea? v\z&ih A %Opmls(gmerascgmpare o apoptotic

[l
HBMCH mtmh amlm@mbsfﬂ evdls, o epentetica urker enllshihich is a human T cell

lglﬁ%gga/ Pe &g@qﬁ%tth%gwrs%gcaegl%% S@MH( %Ja%ﬂggfo? apﬁﬁo’uc Jurkat cells

tHa&PFBmOJ('FlgLQQ |3§i ewifibh Jugpiasts tHve Lans inokehighlyaxpressdd in dead and dying
anti body (mAb), 3B9, or its isotype control, Sal5, or

twinpwr ¢elBs speC|f| c for hTERT or TRF2. As negative

controls for staining with the hTERT- or TRF2-specific

mAbs, rat 1 gG and anti-rat secondary anti body or nouse
’M@Gn&mﬂl anrkll -lenkensa selt dlnd,a}wkeaaﬁandblﬂldyl,un‘xaasii) émphmlha/pell line, Raji,

\V\A%[ré E@gég Etig,q %L# E%Ll e C d§ Nﬂ&l‘c%a f%llqumg &Yk Xil% a%e&ﬁsn spaurosporme
\x.’llﬁf:l% afs & u]%}ﬁxl‘ﬁlﬁas@Ainlﬁﬁ%rR@tdpoﬁ%U SvHifH ayr £ t8pdis@fiera®O Nl inhibitor,

s after cytotoxic
V1ncrlst1ne which is a microtubule depolymerising agent and cisplatin, which is a DNA

cross linking agent. Cells were then stained with propidium iodide (PI) and the anti-La
monoclonal antibody (mAb), 3B9, or its isotype control, Sal5, or with mAbs specific for
hTERT or TRF2. As negative controls for staining with the hTERT- or TRF2-specific
mAbs, rat IgG and anti-rat secondary antibody or mouse IgG and anti-mouse secondary

antibody, respectively, were used.

Using flow cytometry, it was found that the various cytotoxic agents induced cell death in
both Jurkat (Figure 4A) and Raji cells (Figure 4C) as soon as 24 hours after cytotoxic
treatment as evidenced by binding of PI and 3B9. Similarly, TRF2 staining of PI" dead
Jurkat cells was evident as soon as 24 hours after cytotoxic treatment (Figure 4D) and 48
hours afterwards (Figure 4E). Only slightly increased staining for TRF2 was observed for
both vincristine and cisplatin-treated Raji cells at 48 hours (atrows, Figure 4F). In



10

15

20

25

30

treatnent as evidenced by binding of Pl and 3B9.
Simlarly, TRF2 staining of Pl+ dead Jurkat cells was

w@iodam7i@s soon as 24 hours after cytotoxic tPEHATEN06/000431

(Figure 4D) and 48 hours afterwards (Figure 4E). Only
slightly increased staining for TRF2 was observed for
both vincristine and cisplatin-treated Raji cells at
48 hours (arrows, Figure 4F). 4sncontrast, it took 48
hours after treatnment with cisplatin, etoposide and
vincristine for hTERT staining of Pl+ dead Jurkat

cel | b L dent arro NTERT, e
&l 150k B PORR-a e e R Sonlih sipooiienan, yinoritne for
TeFRRT s‘tdiﬁl@gffﬁnPfV\déaH Mmrdsﬂb It9ebe( Vi (aftoM] Fighid 4B). hTERT
As additional controls, the tel omerase-expressing

Fiinimg of B\ slead  Ragiznedls wafrgvident 48| hoves afiqs treatmany “tltlhe/mcnstme (arrow,
T T T T -
l0Bye, Melre aalsthe tteloaicede ncpdtivet lunias psieosagcoma cell line, U20S (M
BTt ¢ 260MsTr GO b od PPt 3.?3%%? S5 W59 treated with
{tﬁfrogb-gﬁﬁg ﬁﬂgrls-'fﬁgzan\ﬂ’ae?oﬁ&ﬁﬁr MRy <B4 Hydf (5’?(%%1?6 iffhk Shours after

Figure 4G but not in Pl+ dead OSace
tagdymertth e‘Ewdcmmmdg dephE€ERToamdoFRF2 M@ﬂmbmeqarml’h ah:ad HeLa cells

@fé%}"r é@r@’é‘t APt & %é%%‘i\gﬁﬁse% ﬁglﬁss@t@%'ef agﬁg{egse% expression of

tdIdEEReNe Hotethafed czﬂﬁmﬁ@ arug- mauee@dapeyto%b%f%ﬂaﬁlceus may represent a
drugs. Human |y ocytes, 1n_particular activated

ﬂeﬁh@nb EgppeRrse tanh%teéq(mrwgcmmm&)a@ehasﬂ@em indused by EINA-damaging
E fl gure 5, little if any tel omerase expression was

obServed in dead PBMC, which are predom nantly

| ynphocytes, or in Jurkat cells 24 hours after

]:_Inductl on of apoptosji s using stauroQsporine. Figure 6

ynaR dymphecyieiain peticnabprieid bmrhocytes.kalto express telomerase.  As
1ﬁh§t'f‘cﬁéd ATl Beﬁéﬁ' by ftél%sl%fag 51.5 < %?“@8%%@‘%9{‘%&“ PBMC,

I nsult” was reqwre to detect
WwhieRTarp yedsinminanthyt &megtocyigh.,yor in Jatkiabreldd 24 hours after induction of

B, S b RS LSO, ot ol

dithet ¥Lthe 3011 dfEBdaBEn GREMSE MEyAdL0:48 1ﬁbﬂHrv§as%§1ﬁfed to detect binding of
treatment. Moreover, fixation of Jurkat cel t hat had

Hol0 medh te RS puatein. elntgrestingly, (fowtion oif) ctopmsisterteshtadoJurkat cells
588 PP e SN ST LA E PLIAR ot o
tedaedi dells @hitiB48 hursARet Beatment. Moreover, fixation of Jurkat cells that had not
been treated with etoposide (control) appeared to result in still greater exposure of the
determinant recognised by 36-10 mAb. Together with the lack of binding of 36-10 mAb to
Pl-intermediate Jurkat cells, which have features of apoptotic bodies (Figure 4B), these
data indicate that the conformation of hTERT and/or its association with other proteins
alters during programmed cell death to restrict the availability of the 36-10 mAb binding
site (Figure 6). Permeabilisation of malignant or primary cells demonstrates that the
malignant Jurkat and U937 cells demonstrated significantly higher levels of hTERT
expression than their corresponding primary cell counterparts, lymphocytic and monocytic
cells, respectively (Figure 7). Treatment of these cell types with staurosporine to induce

apoptosis and post-apoptotic cell permeabilisation shows that this malignant cell still
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Pi-intermedi ate Jurkat cells, which have features of
apoptotic bodies (Figure 4B), these data indicate that
wo b@eaati®or mati on of hTERT and/ or its associ at POIYAWR2E0k/000431
other proteins alters during programmed cell death to
restrict the availability of the 36-10 mAb bi ndi ng
site (Figure 6). Perneabilisation of nalignant or
primary cells denonstrates that the nalignant Jurkat
and U937 cells denonstrated significantly higher
| evel s of hTERT expression than their correspondi ng
exRibitTRIeXae8! lbvddP P hTERAT &xfpredsioRP RBEcH indicafd tARMOIBIT Gepresents a
cells, respectively (Figure 7). Treatnent of these
suig@ile tunypesswiciatedsantigen Sy préfarsntid thmguiclergghvpt osi s and
post-apoptotic cell perneabilisation shows that this
mal i gnant cell stillexhibits elevated |evels of hTERT
THRXPIRSEE fug, Wldbedidé, Retiseibaged toatrean FIGRTwhiehries e¢lt Hnaderived from
sul tabl e tunour-associ at ed anti? n for preferentia
the ehesarespargEe fuampur knawa s swall cel ﬁmggf,an@trég%ﬁ 0 dggnstrate that
; o . ! .

e B e Sy B e S| L btftody Bertp4
redognes andatern(iG@it Qn, theoepithabalstallasdhesioat moleeulexEpANY, which is
cell death is dose-depende Fiqure 8). The s .
Do GG P o1 S5 BEF R b T BBt SO Dty Baqpidjpm lodide
@®HNS 2eRicideimpbrnsaht naaa@sabﬁpbmbngo@o&@%% thhtdifing of cells
I's borne by nmany types of epithelial cells and their N
witheP] gigrifies ossinf eslpmembranpriaipgrity anal restilvef qoHdeaths Hence, BerEP4

aucl ear_i. r neant. nucl gi I d-bi ndi lL.yor g .
prgn REpoulIlrty Mg Ref P Hothafly Aoy, e FREIg Bioportion of
wiieh | wi abianRl lahtR0kidpysidé @nt@gtitibn0bf 0ODI400EaMT. (Figure 8A).

Hence, Ber EP4+ Pl + can be positively identified as )
Subscaiehy  Havais ndemonsdiates, thaiethenpptivial poopenitation of anti-hTERT

BT B 4 LR 0 o v

exPRINGS i Bletball B9 &S Pief b;gt‘@{oxcoommteﬁmh@m@/nlL (Figure 9B). In
anti - hnTERT nonocl onal anti body, clone 36-10, require

d
conastie thscequiyalerd domcersration ¢ TERYPp roontph mewpelesdi aribody did not

o ROy MG ST TRl i 90, 1

cell@NWiioh riadi kyendfilled etilpetopeside ahd Mtide henalidanfict) edyBerEP4™ 7-
did not produce sianlficant stai ning of dead He9 cells
AAPY sewer@yfe&c&di @ 3 dilutiorent 1:0fiamang noamal peiphegyl|blood mononuclear

: . Ol ) : . .
B ETEASE . M BB Ml B ot
of détdbpusidertraated] naligaam nglin antomle the rbaokgoahd lf awdmal PBMC.  This
n nyglear . . . .
method of detection of etoposide-treated malignant cells was improved upon by using a
combination of fluorochromes, which would not require compensation in the flow
cytometer, to label DNA, hTERT and EpCAM and thereby more robustly identify

etoposide-treated malignant cells (Figure 11).
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cells (PBMC) (Figure 10). However, conpensation steps
wer e needed to ensure detection of etoposide-treated

woredosgoeeand cel | s anong t he background of nor mePCPENIN0G6/000431

This method of detection of etoposide-treated
mal i gnant cells was inproved upon by using a

conbi nation of fluorochrones, which would not require
conpensation in the flow cytefBter, to | abel DNA
hTERT and EpCAM and t hereby nore robustly identif

et oposi de-treated malignant cells (Figure 11). EXAMPLE
2 Material and Methods Cytstoxpa Eisug treat nent of
cancer cell lines in vitro H69 cells were cultured in
RPM - 1640 containing 5% fetal calf serum (FCS) and

00/t mL gposi de. Aliquots were renoved at 24h, 48h
Iﬁﬁg’%ﬂ?d%ﬂgﬁé‘%hed wi t h phosphat e-buffered saline
(PBS) and then stained for cytofluographic anal ysis.
Enrichment of circulating tunmour cellsfrom bl ood of a
Qeloric cerg treqfmgriceliveseer celblioys iatvent Bl ood sanpl es
(2.5nm.) collected in heparinised tubes were enriched
for expression of the BerEP4 epithelial cell adhesion
H6Y etdlylveerd Eyltudd inURPMG- 1 64@ cazithihimgt 596 fitdlrcpl flsprunh @1 CHland
Enrich kit as per the manufacturer's instructions

400y /mL shopeidn, Aliguats vegarmenedat 24het8h and, 1285 and washgdwith
] ! . _ N
RCARA el e ahSEINLDaLRE Raotmambecan. a0,

washed 5 tinmes with PBS. Bead-bound cells were

rel eased fromthe nmagnet _usi ng PBS cont aj ni 0. 1%

%'mhﬁ@né@tﬁarﬁ%ﬂﬂa mw«rs’sﬂsﬁawgbla@g%% THhrd lug gancer (SCLC)
e |) as described by the manufacturer. The

rel eased cells were renoved to a fresh tube,
centrifuged, and washed with PBS. Sanples were

| ncubat ed 0 min at RT with anti- | _
ISRt G- BT bERO e fo b Bise EATbes REFL R bF g caprssion of the
BAREPY @pitecdlaPécilhdhlibs nidleRle@padyhdity MBERIAIRten" Epithelial

bei ng stained and anal ysed by flow cyfonetry

Bmishaitasi nsn thefmamvdicaursi’ s ustractinms éByeal” Bjeteet, bexjiagmi Gorp., USA).
Barri]gjl}x §i5(§uL BerEP4-beads were mixed with the blood sample for 30 min. at RT. Beads
were bound to a Dynal® magnet and washed 5 times with PBS. Bead-bound cells were
released from the magnet using PBS containing 0.1% bovine serum albumin (BSA) and
deoxyribonuclease I (DNase I) as described by the manufacturer. The released cells were
removed to a fresh tube, centrifuged, and washed with PBS. Samples were incubated for
30 min. at RT with anti-mouse IgG (2ug/mL) to block any mouse BerEP4 antibody
remaining on the isolated cells then washed with PBS before being stained and analysed by

flow cytometry.
Preparation of whole blood samples for cytofluographic analysis
Red cells in the heparinised peripheral blood samples (2.5mL) were lysed after diluting the

blood 1:10 in red blood cell lysis buffer (8 g/l ammonium chloride and 1.2 g/L Tris-HCI,
pH 7.2) and constantly rotating the diluted samples for 15 min at RT. Then cells were
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Red cells in the heparinised peripheral blood sanples
(2.5nm.) were lysed after diluting the blood 1:10 in

wo edohbdyoel cell lysis buffer (8 g/L ammoni um cPCDAU®6/000431

and 1.2 g/L Tris-HO, pH 7.2) and constantly rotating
the diluted sanples for 15 mn at RT. Then cells
werepel l eted at 3,000 Xg for 10 mn. and washed with
PBS before being stained and-aBal ysed by fl ow
cytonmetry. Cytofluographic analysis Cells were
i ncubated for 30 min. at roomtenperature (RT) with
ﬁéﬁ@t@& k31860 gmrh@%ﬁs ard WANhed ithPBO BB Beiid QAined and analysed
ng/ m.:” AP , Which is a rat anti-hTERT rnAb
bofdlcomeytgmeim AI exi s Biochem cals), or a matching
i sotype (1gG K) control rnAb of irrel evant
specificity. Cells were washed with PBS and i ncubat ed
T)@dﬁﬂz&)@r&pﬂfcm@ﬂyﬁﬁ with a biotinconjugated (Fab') 2
ragnment of an anti-rat 1gG anti body at a
concentration of 2ng/nL. Cells were washed and
GERG: Bubatd 12 2Wiatn, Arobih Wb etatie QPD LBy C Rl antibodies
(mAWlak ¥ pomhtrstldmféwgﬂiﬂEQARDﬂ‘ELPBSNlatﬂhi iscnat mﬁeﬂTERT mAD (clone
flow cytonetry (FACScan, Becton-Di ckinsaon) after

Jontigdexis qucapmx@lsm ¥ a\mtﬁhlzagsompeﬂ%@dwa@@l momafipgelevant

Fri et B R BRER PR B bR g a ot
o‘(%ﬁf WA EF R St ghfent Gancditl-tat Yo @hintibodP A0S tedRhtraivni dFy/mL.

), which specifically recogni ses the hunman
Cadlsovese woshadondrinqubeted rﬁ@‘c{i BitggeRT wmeptaxa@né’ﬁmwéﬂl

s%r&gﬁay%ggﬁﬁ(? é{q@g%ﬁ%%iﬁi%?é E:g/rrb[gt ﬁmﬁlﬁy dw(e:n% %ashgé with PBS and
A o

witthe 2 Bg/mEPZ-amdindeagtinomyEini 1P &A /D) @RT. Adhesion Ml ecul e
(EpCAM was studied. H69 was cultured in vitro and
treated with etoposide to induce cell death. Loss of

Sth@dichi dnniRts t he cancer cells was evident 24h after
cytotoxic ‘drug treatnment because they bound the
DNAbi ndi ng dye, 7-AAD (Figure 12A). Although binding

éjtgtis',%%aqra%lafyts@ Wervc\'i})ieﬁgrrﬁesd @?né@?a%ﬁ’ad Prism v.4.0 software.
Results

The ability of a monoclonal antibody (mAb), which specifically recognises the human
telomerase reverse transcriptase (hTERT), was studied in the context of its ability to bind
dead cells of small cell lung cancer (SCLC) both in vitro and in vivo after cell death is
induced using cytotoxic drugs. First, the SCLC cell line, H69, which expresses the
BerEP4 marker of Epithelial Cell Adhesion Molecule (EpCAM) was studied. H69 was
cultured in vitro and treated with etoposide to induce cell death. Loss of viability of the
cancer cells was evident 24h after cytotoxic drug treatment because they bound the DNA-
binding dye, 7-AAD (Figure 12A). Although binding of APOTEL™, which is an hTERT
specific monoclonal antibody (mAb), to the dead H69 cells was observed at 24, 48 and 72
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speci fic nonocl onal antibody (mAb), to the dead H69
cell s was observed at 24, 48 and 72hours after

we@yaoetiavi€ drug treatment, specific APOTEL(t m P@Gi/AUR0G/000431

was significantly increased 48 hours after treatnent
(Figure 1B). Next, the binding of APOTEL(tm) in the
peri pheral bl ood of a 73-year-old male patient, GP,
who had extensive-stage SCLC sgas studi ed. GP, who had
not previously been treated for his cancer, was

adm ni stered cytotoxi c chenotherapy using carboplatin

By S Pt 85Tl o LT e

indRasedrgeivdurd sfuntichagndm(Figode 1Bf or e chenot her apy (Ch)
and 24, 48 and 72 hours after initiation of
chenot herapy. To denonstrate that G s bl ood

NeROhR lﬁ&ﬂﬁé éf %P Al g i %H{m&éh &5 RobdTA 73 -Hba-d1b antk patlent GP,

was enric e an afte cytotoxic drug 'treatnent

uﬂlg machextE\%vesxtpgeeseLﬁtgmsesItuched ViR ovhoneadenat previouskebeenitigated for
1 e peri her al. blo of a heal t h 0l

hisrgl OV nuﬁlatﬁfe %P‘f%wﬁﬁ BrBseeng gripg Ve gRHEh GERUCS on day 1
QIR Wik kR >§1'de 1804 ¥1,2hed e me armléear;@apheral blood
I'ncrease | t e nunper of ead (7- AAD+ CTC

Smldas Wweadg@l\livs Browi thie patienyt btoue dle;xm@mz&wst ) pid %‘br‘*@ ailé 72 hours
ﬂ%rdaﬁlaggﬂﬁf ggevr\r‘%&]i;egg]\g’;vb ?{;ﬁ ﬁ 3@&*5?1‘)&% tf&ﬁ (gfd g 'gfrdé)agggﬂh%? Qirculating
& plcend gcmi)e ARIISsERYs enidhyebeforeind sitef emtom drug trbaiment for

éu)ul ation except red cell lysis before P fs for
BerBft-eanressingiosls, MRpDVaRAOL greseil i ssiesphep lﬂf@? a normal
I

Rl BRI 5y R S SEERA S5 SRttt
chﬁ?c}iﬂa&ﬁbﬁ,ﬁhﬁé vf]a)stagm(gx iicredse irothl aumbyr afitbad & AATRAGTC, which
cells had t L ndi [

clmly Snd grecifieally boumbAPATROrE PR yidle 614 oV B gf penel)
xg b a Rt viilld Blood E n@eﬁ GoM dbraih Qi 6RLEP bétete dHatafRRbytotoxic

oes cytotoxic ¢ herapy induce the death of
chemcuhbmpy and $etethat slibjscttio furitier alasipubntigmsneept esdneddusiy pefore

hTERT.i.n..t he [ ] +
o eI (AL Db Lor E gk topegt MR D afiohe 7 AdB” cells.
ﬁlﬁ??éa@és@fn)éréabé‘@f NAATINNSs HOGPYEhlobE R8s 6Wem|daﬁ8€hd)uw dfter initiation
radi ol ogi cal evaluation of overall tupour

qfestpmxgechemo@mm ansithpy-A4P eells hadvke highes pinding of P OTEL™
H{%.e?ggetﬂ%r .gg%? 9&?&&&%&8%{?5 9??}"0%1&1!&%@[‘ dEra B¥s, these results

ess
indicate that not only does cytotoxic chemotherapy induce the death of circulating SCLC

cells but it also augments expression of hTERT in the dead tumour cells, 48 hours after the

cytotoxic stimulus (Figure 15 and 16).

Although the laboratory findings have not yet been correlated with a formal radiological
evaluation of overall tumour response to chemotherapy, GP did have a palpable and
painful sternal mass before cytotoxic chemotherapy, which became markedly less painful
and shrunk significantly in size within two weeks of cytotoxic chemotherapy

administration.
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and shrunk significantly in size within two weeks of
cytot oxi ¢ chenot herapy adm ni stration. These results

w0 paoaed7es t hat APOTEL(tm identifies cancer cePCHAUR®G/000431

have died as the result of cytotoxic drug

adm ni stration and, hence, APOTEL(tm) is useful for
predi cting early chenotherapy responses in cancer
patients. Discussion In additgon to its use in

i solation, the APOTEL(tm test nay al so be usefully
integrated with the only FDA-approved technol ogy for

TB&@ ré’s%itg Gldik @bt &Pb‘i@t@& 1ds 155%%%%5% fna@ fehf diec}“ﬁj P result of

I munonmagnet1 ¢ bead enunerat i ng
cﬁoﬂoxml dxtrg m@nmmnauvn axd, |hsm(e§;2&@pmwesi ufedtll foeprediving early
(Verj dex, \Warren, \)\%ﬂ The systemis designed to
C@mer@ﬁ’ﬁewf%ﬁm&am%m $h are first separated from
the bl ood by Ber EP4-specific anti bodycoated magnetic

beads. CTC are identified anong the isolated cells
Disicussiorf | uor escence | abelling with the double stranded

DNA- speci fic dye, 4, 6-di am di no-2-phenylindole (DAPI),

and mAb specific for |eukocytes (CD45-all ophycocyani n)

Ilﬁa’ddltﬁﬂi tbliglus@in ishtion, (e APREERAIM fesBmay Ao WBMEefully integrated with
F écoerythrl n) and anal KSI S usin the Cel | Spotter
haealy

Tap¢apprqved tgchaqbpgy fardhe detegtismaiyirealating tumaas cells (CTC),
I e e A

(CTEC) @itiad Celfehreh® ( ViedidegnRitired] NE&IM) Thessystem3id dlesigned to count

A M At réreoygt S Hsity Bt Bpspeific antibods-

chROHaodeBc Beak3 datORd meg me%%aféﬁ%g@ Adr$uorescence
car Ci norra patients, C range om Oto 8T8

lapelting whthrthe (omdkda strﬁ(ded m-@@ﬂfmdyeﬂ 4%-dibinjdiand-Bésglindole

f 2 f.th d.>2 CIC. .De
P A G SRR DR (oS ot B crdting 955 g3 ipp el
(cIidfbragih 8P) IBShad @9-@&9&%Eﬁhr1§)7a%d(a41§@s1‘§ﬁlsﬂig 314@@el(§po‘@t€?ﬁﬁ£lyzer®

cancers, 37%(20 of 53) of ‘ovarian cancers, 30% (

Blexbf Thegpemelas faciliiséssrspecifio detedtipnatt S Hs aifownjnga large

(V32
AT o T %@%ﬁalb%éﬁ%a%d&fof‘-mﬂ?gﬁgm

diseuses. aDnesé f3a4q0). 3BerifB4ideals] whoemte hdaltBy cetvh&®ad abf-alignant

I echnolé)gg enabl es the .
diseases, had 22 CTC per 7.5 mL of blood. In 2,183 blood samples from 964 metastatic
carcinoma patients, CTC ranged from 0 to 23,618 CTC per 7.5 mL (mean, 60 + 693 CTC
per 7.5 mL), and 36% (781 of 2,183) of the specimens had >2 CTC. Detection of >2 CTC
occurred at the following rates: 57% (107 of 188) of prostate cancers, 37% (489 of 1,316)
of breast cancers, 37% (20 of 53) of ovarian cancers, 30% (99 of 333) of colorectal
cancers, 20% (34 of 168) of lung cancers, and 26% (32 of 125) of other cancers (Allard et

al. Clin Cancer Res 10:6897-6904, 2004).

After the initial step of BerEP4 enrichment, the CeliSearch® technology enables the
detection of cells as shown in a study of the blood of prostate cancer patients. Here, few
CTC were intact and most appeared as damaged cells or cell fragments by microscopy. By

flow cytometry, these CTC events stained variably with DAPI and frequently expressed
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detection of cells as shown in a study of the bl ood of
prostate cancer patients. Here, few CTC were intact

wa@reetraxste appear ed as damaged cells or cell fregmO2®6/000431

by m croscopy. By flow cytonetry, these CIC events
stained variably with DAPI and frequently expressedthe
apopt osi s-i nduced, caspase-cl eaved cytokeratin-18
(Larson et al. Cytonmetry Part.gh.62A, 46-53, 2004). In
a study of CTC in patients with netastatic breast
cancer, none of 145 normal control subjects had >2 CTC

B8 §or 05 2 RGRISERER S ATE o U CE By v

60nabhed,@964).a cut-off of 5 CTC per 7.5nL of bl ood was
chosen to distinguish patients with an unfavourabl e
prognosis frompatients with a favourabl e prognosis.

Iyitestﬁcg"%g* drc of pa{tféh% Wit E¥tab e gf%tcl?cq: fl&?tnotng g)f rl‘&'f'ﬁ&‘i?aq fontrol

re treatnent was an I ndepen gent’ ICto
subjegisdrd PAICTC per 'Eﬁmﬂbl of dlocelnedheveasrinall 77 sarrcer palents>2 CTC per

D3t o bioel veets FSRh Bl orprtions. NOBGRSIedsah piir etk g b C1C per 7.5mL
STeRsdt wtf cle%rﬁto&ﬁétﬂﬁéui.‘éﬁ%at@éH@é With 86 uhBebuapR| §§‘f§>sfs %m patients

significance of CTC found in patients with rret ast at
Witlea §1vogeabteaprogeasts. vThﬁ;gresultsgf this studye h@mteldehaglye mlmber of CTC

8RR B B Sl BB AR B o pitoi e S st overan

whevmnin patipys WAk n&$e&€a¢1b et dintdr (Shistofaniliof e NemOBngl J Med
free survival (PFS) and overall survival (0S). Median

BB - 20 ne was >18 nonths for patients with <5

CTC vs. 14.2 nonths for patients with >5 CTC

Moreover, the greatest statistically different

Alifirter espoetofithis weddy avas PEbieheé tieib aedlyed thosighifiearts b €@TC found in

sPteF Wit SR et iy BT S e ooy In these pationts,
thOpIdBdIR e LESSIRITX 1 ASALIERL iRkl b?t‘iodt Dfork hSiitdebh %‘f"ﬁgﬂ-hne

bl ood draw approxi natel y one nonth post-treatnent
cheaptherapy Svas @ssqeiatsdewitls shart progﬁ:sﬁmﬁmsumwal (R3S lasd veerall

vl iMeind i Tatkheh 71k merkEntonthanigre e, 142

rdéhthofok: patientslWith >SWTd SModdovieR ithegre Steistalfisténll Wt ferent differences
(P 0,0012). At the first followup inmaging visit at

in s O tiere o etiied ifer the subsetafpefienis (2P Mevite viseeralntisase who
W&k rRViIRR mVildiapyPantt Who Rere negative for hormone receptors and

" HER2/neu. At the first follow-up blood draw approximately one month post-treatment, the

median PFS for patients with <5 CTC was 9.5 months vs. 2.1 months for patients with >5
CTC (P=0.0057), and the median OS for patients with <5 CTC was more than 18 months
vs. 11.1 months for patients with >5 CTC (P=0.0012). At the first follow-up imaging visit
at approximately 9 weeks post-treatment, the median PFS for patients with <5 CTC was
8.9 months vs. 1.8 months for patients with >5 CTC (P=0.0001), and the median OS for
patients with <5 CTC was 18 months v 11.1 months for patients with >5 CTC (P=0.0001).
These data indicated that detection of CTC 3-4 weeks post-treatment predicted treatment
efficacy, which was determined by medical imaging studies 8-10 weeks post-treatment
(Cristofanilli et al. J Clin Oncol. 23:1420-1430, 2005).
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8.9 nonths vs. 1.8 nonths for patients wwth >5 CTC
(P=0.0001), and the nedian OS for patients with <5 CTC
wo®ed®mont hs v 11.1 nonths for patients w t hPGBATIIG6/000431
(P=0.0001). These data indicated that detection of CTC
3-4 weeks post-treatnment predicted treatnment efficacy,
whi ch was determ ned by nedi cal inmaging studies 8-10
weeks post-treatment (Cristebanilli et al. J din
Oncol . 23:1420-1430, 2005). However, because APOTEL(tm
detects dead CTC 48 hours after initiation of
HEWEVRE, 0¥dcBuse NS FOTIE M8 Rstectst dEANCTTVAS doiiidCdTterdniiafio® ftcytotoxic
i ndi cation of an effective and suryvi val prol ongj ng )
chemethsransr #RanrgiepaiBech mare Dot Ipdisdimsols e Rilggve and survival-
- S f
G Bl o RRLE 100 G TR bl o 18 T oF CTC 34
wiéeKAbBYtredtnhait f thelrssudts df Medivadisn dybigestudies8-08 WeckspdsiHreatment.
medi a, RPM 1640, DMEM and Trypsi n EDTA were obtai ned
from JRH Bi osci ences Inc (Lexona KS, USA).
St aur osporine and et hi di yx MY wer e obtai ned from
Sigma-Aldrich Co. (St Louls, I\/D,Ej%SA) Trizol and

Superscript Il were purchased fromlnvitrogen
tlsba USA) and Anplitaq Gold from Applied
“@E%%?‘é‘ﬂed% er Gity, CA USA) AUpriners were
manuf act ured by Genewor ks (Adel ai de, SA) Cell I|ines

and culture Jurkat cells (ATCC #TI B-152) were
Meptgriatsai ned in RPM 1640 suppl emented with 5% f et al
calf serum (FCS). U20S cells (ATCC #HTB-96) were
mai nt ai ned i n DMEM suppl enmented with 5% FCS and
Célbsslage dn&ligr RPHE- [620h DMEMabhd TrywimED i twent tobtained from JRH

Trypsin_EDTA. Jurkat_ cells express tel onerase and thus .
Bigsgiencen dng drexgna KSRUS Ao W@ﬁlfo,mﬁw,% ighEndr were obtained

Id:s. | 3G : T i 3 hased
S5 b PO AT SH eaRopacas nc
fromdinaitfogen Z€arlddoICA,2URANr sind RMApEtetr Goldi iomaAgplied Biosystems

LR DS e SRS RERGran agehied s

Tri zol

Cell lines and culture

Jurkat cells (ATCC #TIB-152) were maintained in RPMI 1640 supplemented with 5%
fetal calf serum (FCS). U20S cells (ATCC #HTB-96) were maintained in DMEM
supplemented with 5% FCS and passaged every 48-72 hours after detachment with
Trypsin EDTA. Jurkat cells express telomerase and thus have the integral RNA
component, hTR, whereas U20S cells lack telomerase and hTR. Apoptosis was induced

by the addition of 0.5uM staurosporine to the culture media for 24, 48 or 72 hours.
RNA extraction and reverse transcription

Cells were harvested and washed in PBS before RNA extraction of 5x10° cells with Trizol

according to manufacturer’s instructions. RNA was resuspended in 10ul of DEPC water
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according to manufacturer's instructions. RNA was

resuspended in | Qul of DEPC waterand the concentration
waledwenmned. Three m crograns of RNA was reverBEI/AU2006/000431

transcri bed using Superscript Il and oligo dT

according to the manufacturer's instructions. hTR PCR

PCR was performed with priners specific for hTR Two

sets of primers were used to _ggnerate PCR products of

11l bp (Chen XQ et al. CHn Cancer Res 6:3823-3826,

2000) and 153 bp (Bodnar AG et al. Exp Cell Res

228; 58- 64, 1996) in si ze hTR fwd 5 '

angApgscenesn mog@m@fi%ﬁ/qsergvgse transcribed

RGO AN o e o

(Bodnar et al., supra) (SEQ ID NO 3) together with
@ggcéeverse primer. A control set of PCR prinmers was
o anplify ni RNA of the housekeepi ng gene, GAPDH:
GAPDH fwd 5 ' - CGGAGTCAACGGATTTGGTCGTAT( SEQ | D NO 4)
GAPDH rev 5 ' - AGCCTTCTCCATGGTGGTGAAGAC (308bp PCR
Aot erfoiel NSNSy Gpecis doohI Ky oo et prers viere used o

#ﬁt%f%@gp}og%%tgg)g{ig%"@h%ﬁw%ﬁ F’?z%%catn Rds &@gzél $78,2000) and

16r3ct>pimahardmesal BQpael R@§ 22R68-60) 1996) mamb 0. 625U of
Amplitaqg gold. The reaction conditions for PCR
anplification were as follows: an initial denaturation

oo el oty lmuptn S5 ©

HITROE8vES 7 Vi o f d e A repd e sE O1Ic GEAGR (Cheht ab, sipPadt(SEQ ID NO:2)
PCR products were el ectrophoresed on 1% agar ose and

iR lﬁwﬂi%’e&W@%(mQﬁﬁ@ﬁm@@EHE’ﬁT%ﬁBo dhetatsmpier) (SEQ ID
6%@ tfor fh{@i PCeR was water together with

Iﬁ %ﬁlﬁég‘ﬂ R ngﬁﬁ?l fication of GAPDH shows
detectable niRNA in both cells lines up to 72 hours

after t he i nduction of apoptosis. Viabil |ty anal ysi

§10ﬁ§’j0]t pefRfnP GR uzigers| Wasnsednia @apldy MRNA of the dgusekeeping gene,
(ﬁ : 36% 95% and 100% were dead at 24, 48 and 72
ours

GAPDH fwd 5’ ~CGGAGTCAACGGATTTGGTCGTAT (SEQ ID NO:4)
GAPDH rev 5’ -AGCCTTCTCCATGGTGGTGAAGAC (308bp PCR product) (SEQ ID
NO:5)

One microlitre of cDNA was subjected to the polymerase chain reaction (PCR) in a 25puL
reaction containing 1xPCR buffer, 10nmol MgCl, and 5nmol dNTPs, 50pmol of each
primer and 0.625U of Amplitaq gold. The reaction conditions for PCR amplification were
as follows: an initial denaturation of 95°C for 7 minutes, followed by 30 cycles of 95°C for
30 seconds, 55°C for 30 seconds and 72°C for 1 minute, with a final extension of 72°C for
5 minutes. PCR products were electrophoresed on 1% agarose and visualised by ethidium

bromide staining. The negative control for the PCR was water together with primers.
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respectively, and of Jurkat cells, 40% 85% and 100%

were dead at 24, 48 and 72 hours, respectively. The
WRRAcAM71OTR was not detected in the hTR-negat PUEAU20G000431

cells but was detected in the hTR-positive Jurkat

cells 24, 48 and 72 hours after the induction of

apoptosis. Discussion These data indicate that it is

possi ble to PCR-anplify RNA 6hel uding that of GAPDH

and hTR fromdead cells in vitro. There is evidence to

indicate that RNA including nRNA i s sequestered inside
Reflgd i ntracel lular fibro-granular structures called

Het er ogenous Ect opi ¢ RNP-Derived Structures (HERDS)

t hat devel op during apoptosis. HERDS are extruded into

RO r C

Rﬁ}'ﬁé p@ﬁie%ﬁ&% g}sz(ﬁfﬁmﬁ sﬁag&grdétég{\}g}]et ﬁa A? e e@ 1&%5 tup to 72
hoﬂBOE[ﬁemtthe ihdubitien. ofA\bpdpossid) t\hlebiﬂlw r:mﬁhysm lmﬁnﬁER@& \Mi& staining

incigaiesh i oh B0 Sa5iTo SEU 0k G 100 o BeGedond, i o d0rask 72 bowrs
res &gﬁ'éls}gﬁgﬁj %E[“)Rﬁ&édﬁwﬁ' E®,, %gﬁa 18 gs%l%rﬁeag%?"ﬂlv@g b gz hours,

amagi ng drug ormati on and
respentivelynrefite RiAafoopTRsvas roe detaeted i the \ndiRsndgdativei20S cells but was

nucl, eol tei. re jdentifi [ RDS ( BiLggj,00er.a
g iR Plofppeibie dikab P8 2003 aof, aarury Audotgapaiodon of
apé6dis.N0 reports of. | abelling of the La antigen in

ERDS. However, since La can bind hTR, inmunoaffnity

isolation of La fromdead cells should facilitate the
le rrpl ification of hTR particularly when tunour cell

ers are limting such as in biofluids, which may
[ ncI ude tumour cells circulating in the peripheral

bl ood of . even earlystage cancer patients Zy (tn?
Thesecdatnindippte thalih dspaspib ‘-‘stozfrp%ﬁ e RHEA aw&%rﬁnﬁ@fa@ GAPDH and
hTRq‘%nQ Q%Q&i c& z?zyvzﬁ‘y Ze[ﬁ%?ﬁ 1¥"@4/1 |1ﬁid1&’a§§ sk W%cthilding mRNA is

- boun I SO ate by I muno
seqnekthmdsnsﬂe naws&tradellu]ar fihafgrestledsthnctibeosaled| Heterogenous Ectopic

'%lmeﬂéﬂ éé}l?atﬁgep i t&? OQ)‘HP %Pn‘}i}g?r{glc&%pg/a Liéﬁ@éﬁ grg extruded
int?vI !‘tl{léﬁ&ftbf;t)lﬁﬁh lagid &be "i@\'&/%' thb ¢8R BurlPA RN Had! ofSpbploal bBs, which are

etinoic
eventually released as apoptotic bodies. Although the formation of HERDS was shown to

be a reversible marker of transcriptional arrest, which may occur during processes such as
heat shock and other physical stress, nutrient deprivation and use of DNA damaging drugs,
HERDS formation and the commitment to apoptosis becomes irreversible when nucleolar
proteins are identified in HERDS (Biggiogera et al. Biol Cell 96:603-615, 2004). To date
there have been no reports of labelling of the La antigen in HERDS. However, since La
can bind hTR, immunoaffinity isolation of La from dead cells should facilitate the PCR
amplification of hTR particularly when tumour cell numbers are limiting such as in
biofluids, which may include tumour cells circulating in the peripheral blood of even early-
stage cancer patients. QZyme™ technology (Clontech) is an example of a quantitative
PCR-based assay system, which could usefully be applied to La-bound hTR isolated by
immunoaffinity methods, because it is unaffected by biosample complexity and requires no

optimisation.
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acid (NHBE) were obtained from Canbrex Corporation

(NJ, USA) and maintained in culture using the
weomreri@l | y supplied nedium Cancer cell |i nBGI/AB26/000431

obt ai ned from ATCC and cultured in reconmended nedi a.

At confluence, cells were detached using Trypsin- EDTA

sol ution, washed with PBS and perneablised by

i ncubating 5x1 06 cells/nmL wi 4. 2% par af or mal dehyde

for |OmMn. at RT then diluting 1:10 with -200C

absol ute nmethanol. Cytotoxic treatnent Cell death was

| i,ng cisplatin to the culture nediumat a
“’{;%g@éﬁ%%‘?wgﬁl%&}? 20mg/ mL for 48 hours. Flow cytonetry

Cells were collected, washed with PBS and i ncubat ed

for 30mn, at RT with APOTEL(tn) or matched isotype
Cé@ﬁ?’?”@ﬂ“bﬂﬁﬁ”% irrel evant specificity at 50ng/ ni.

Cells were washed with PBS and i ncubated for 30m n. at

RT with anti-rat 1gG AleXa 8 conjugated anti bodi es at
Chorgtied® coBditiopedvprimanyaedils dnd ndrmial hulnat ddorfobial Efithetinmawith retinoic

RT 2nmy/ 7- AAD. t h | d by fl t t o .
ot PRV Fedingl] oo e Coeeriot (HL) EXATEEY Maintined in
cBMRE @5RbOfe IcOnMrBRILY sBpslicdBhb@RANCAREQNEN Bhes were obtained from

cells was” simlar (Fig. 18A&B). After

epi t hel i"al
A&P@b lead icultured ainnepemmendadi miediantityconfuenceTEEE ware detached using

tec by . f.l uor tonet $h& anal ysi s.. of . . 6
TR BTt B RL B o R eaP G v inetating pyo” et
wei 2%eparaformeldehydentor AR, GEIRI tHSCHiludhe 1ampai@ni20°C absolute

increase in hTERT expression incisplatin-treated

methsaehi al carci noma cel | s may result fromincreased
protein synthesis and/or protein rel ease from anot her
subcel  ul ar conpartnment during the intracellular
Overoxiamerement s char acteri stic of apoptosis and/ or
revel ation of the anti-hTERT mAb epitope that favours
hi gher bi nding of the hTERT-specific mAb. This result

Cefl Je@ﬂh%@sr‘fndﬁlzédﬂﬁ\%_%%iﬁgWﬁe‘toi the WaHhA RE@HICHt 4 BSncentration of
behavi our of hTERT-specCific mAb binding in humans in

20jg/mL fohd8 howsi mary cel |s that are damaged and | eaky
because of cytotoxic drug

Flow cytometry

Cells were collected, washed with PBS and incubated for 30min. at RT with APOTEL™
or matched isotype control mAb of irrelevant specificity at 50pug/mL. Cells were washed
with PBS and incubated for 30min. at RT with anti-rat IgG Alexasgs conjugated antibodies
at 2ug/mL. Cells were washed and incubated for 10min. at RT with 2ug/ml, 7-AAD then
analysed by flow cytometry using a B-D FACScan instrument.

Results

Telomerase expression in primary and malignant bronchial epithelial cells was similar
(Fig. 18A&B). After cisplatin treatment, significantly more hTERT was detected by
fluorocytometric analysis of hTERT-specific mAb binding of the malignant bronchial
epithelial cell line, A549 (Fig. 18C). The apparent increase in hTERT expression in
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treatment will not bind significant anounts of
anti-tel onerase anti body unli ke danaged and | eaky

w@aneiteon@ cel | s, which are the true targets 0PCT/AU2006/000431

anti-cancer treatnents. These in vitro results

indicate the potential for targeting a hTERT-specific

mAb carrying a payl oad such as a radionuclide to dead

cancer cells in vivo for imaghéryg and therapeutic

pur poses. Those skilled in the art will appreciate

that the invention described herein is susceptible to
cﬂéﬁlﬁh@h‘eé’t@é ROERIR HabdifGtha QBEs HdyerestiPddnt I’h‘?@r@ased rotein synthesis

eci fical described. It is tdo be understood I'?t

am @r projeint lte s¢ rfedny cenother | subeatinlar aedrapartment adm‘mg the intracellular

RS, i, RSP0 BSHARR . e ST ma

epitoperthatndveat edicten Hikdise speed ATERTIsPBcifit MEAW] Uhial Ijeé/ulpfs relevant
cqllectively, and any and all conbinati ons of any

clypicallyy becgpses Woghdep@dm the é?@la?fvwrspfshwﬁﬁmmﬁcm%r binding in

t o) [
L SRS RSl B3R 0, 08 i v
tr&tmeﬁlebvill Rets bi2d&i g fiGaht ah@6ts Brfoamm,-teﬂ)rﬁdra@%tlbbﬂﬁmdhke damaged
Nat ur e Rev ncer 5:231-237, 2005 Chen XQ et

ong] e it eSine G L noQiop B {HisSerect 98 BNIECARICH SRS M

et al. New Engl JMed 351, 781-791, 2004 Cristofanilli M

et al. JCUn Oncol. 23:1420-1430, 2005 Duncan, R The
Thiesgnin M'@l oeueaﬂtsfinfbi@atyrﬂeer potbmsiad faurigeting AATERE -RevifieusAb carrying a

pﬁl?a%l ﬁ%‘?h?% aé ct%ucl3 %‘7to4gga|ge$a?1g$rl c% llﬁ/:z;% ?Yévr? 1mag2ng and therapeutic

p@e@kechnol ogy: opportunities and chal | enges. Nature
Revi ews Cancer 5:161-171, 2005. Fodor SP, Read JL,
Pirrung MC, Stryer L, Lu AT, Solas D. (1991) Science

Thos R a)kn 08t AL appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also
includes all of the steps, features, compositions and compounds referred to or indicated in
this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.
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BO@@réﬁpggeEﬂé&gl{ ?}6%2%/6{3952-8?,[]&56' evel s is indicative of
t he presence of non-viable neoplastic cells. 2. A

Bréved, T, 4@ AR&EE 35D 'WaRdRSliew0Ddrcer 51281 23nepsast i ¢
condition in a subject, said nethod conprising
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subject or in a biological sanple derived from said
subj ect wherein an increase in the |evel of non-viable

W@ e2i0ba0Bxpr essi ng said tel onerase rel ative to POF/AER006/000431
| evel s is indicative of the induction of neoplastic
cell death. 4. The nmethod according to any one of
claims 1 to 3 wherein said non-viable cells are dead
cells. 5. The nethod accordigg-to claim4 wherein said
cell death is induced by an anti neopl astic cel
treatnment reginme. 6. The nmethod according to claim4

or, ei n_th a jch is the
vl Rab Ao e S P R P T S S  e

tel onerase conplex; (ii) hTERT; and/or; (iii) hTR or
SHikRAFES . NEimablorel 28¢8)13an331 j20080f . 7. The et hod

according to claim6 wherein said tel onerase nol ecul e

is selected from, (i) hTERT N (i) .h RNA 0. )
Wademeer,( Ni, i Bottgty & -R&W%J%CLf Eagﬁ@ﬁ@d%pén@n ffﬁﬁﬁ gy 48:9 1398
140§e§§§g. 8. The nethod according to claim?7 wherein

said tel omerase nol ecule is hTERT protein which is
detected using an anti-hTERT nonocl onal _anti bod

Wehseledet RodMacteoAdi FigDt MaiegadrBhespde [ Renvenisee 41 Chiocea, E.A.,
ner ei L d neopl.asti.Gqcakl re derived froma
B%slglhqr}, 6‘1% 3@?@6@%%%%’ gr%%%?%éu@@r eti nobl ast oma,
neur obl ast ona, paediatric tunmour, head and neck cancer
such as squanous cell cancer, breast and prostate
cancer, lung cancer, Kkidney cancers, such as rena

cel |l adenocarci noma, oesophagogastric cancer,

hepat ocel | ul ar carci nona, pancreaticobiliary
neopl asi a,



such as adenocarci nomas and islet cell tunours,
col orectal cancer, cervical cancer, anal cancer,
WwWat@sileg1©r ot her reproductive tract cancer, UuPCTAD006/000431
tract cancer, such as of the ureter or bl adder, germ
cell tumour such as a testicular germcell tunour or
ovarian germcell tunour, ovarian cancer, such as an
ovari an epithelial cancer, caf2inoma of unknown
pri mary, human i mmunodefi ci ency associ ated mal i gnancy,
such as Kaposi's sarcoma, |ynphoma, |eukem a,
gmdiMsrant nel anonma, sarconm, endocrine tunour, such as
of the thyroid gland, nesotheliom or other pleural or
peritoneal tunour, neuroendocrine tunmour or carcinoid
tunouy . T [ aj. m.2 Qr.4.1t0.
1y s Sinod 16 MEORE BGEULEITRebntis b dlscln Acfibidteohid method
cent cahprieing Guisemsiyig femtht lovelis] teloidramePrateinoafi/or gene expression by
neur obl as paedj atric tunmour, head and neck cancer

nma, | o NE : . .
such 148 VatRarglssn said sublssicsrin aphiglegicahsranple dstivrdetrom said subject
CanC&fherdit e KRGS in ﬁiedﬁe%';l GERGER Bl YA A5k said telomerase
cel | ‘adenocarci noma, oesophagogastric cancer,
hepateaiavd tolrmrmaldevilnisriedicqitve of det preseinid ofmagn-viable neoplastic cells.
neopl asi a, such as adenocarci nomas and islet cel
tunours, colorectal cancer, cervical cancer, anal

2¢anc ey metHodr fof 8ss8dsirfl dMor 'BEHiRFNE tal HRplakBE bofBiiGLIn a subject, said
urinary tract cancer, such as of ‘the ureter or .
bl adéthodyepmpeging scraening fucthealsvel ofdelomatase pyeteim and/or gene
cell . gy mcekl funour, ovarian .
cancg%l?&ggs)slﬂuec;:lh 8gsn%§%ﬁ%b3§rc ?lgnme Eﬁl? r?&f’lie%ﬁ orcg}]e\éq;?loglcal sample derived
car cifioaimsaidfsubjeltnetreidr avRicyeasd e leDFILEYORtELVigbleN%Ms expressing
associ.ated nmal i gnancy, such as _ Kaposi's sarconm, )
| ynpRdfdelomsrace Flativeria mogna deveteisdndisativesefithe prgsence of non-viable
endoged Ngfowapyr . such as of the thyroid gland,
mesot hel 1 oma or other pleural or peritoneal tunour,
neur oendocri ne tumour or carcinoid tumour. 11. The
met hqd accor di to.claim9 or 10 wherein_said nethod

s pr MRTHEY Un BRI, Gpdler PARURS 49, CHRRBVERSEhGY @ neoplasm
ac Cotifriutio uedtelt Rofhe 0 WL SRt d@dﬂﬁﬁisiﬁ screening for the
perforned in vitro on a biological sanple derive from
sai dleygbjoé delomegise Theteimeaifor gersoexiirasyidno by | minrvidide cells in said

wher ?ﬁﬂ}ec% B qn 91'b(i)clﬂggilcglaslam%?engér%/eldsﬁoarn Ségigpslu%j e% wherein an increase in
the level of non-viable cells expressing said telomerase relative to normal levels is

indicative of the induction of neoplastic cell death.

4, The method according to any one of claims 1 to 3 wherein said non-viable cells are
dead cells.
5. The method according to claim 4 wherein said cell death is induced by an anti-

neoplastic cell treatment regime.

6. The method according to claim 4 or 5 wherein the telomerase molecule which is

the subject of detection is selected from:



bl ood, urine, cerebrospinal fluid, pleural or
peritoneal effusions and ascites, washings and
whewsho2tigs from oropharynx, lung, biliary treePCTaU2006/000431
or bl adder, biliary, pancreatic and nmanmary aspirates,
and bi opsies and surgical resections. 14. A diagnostic
kit for a biological sanple conprising an agent for
detecting tel omerase or a nucllei c acid nol ecul e
encodi ng tel onmerase and reagents useful for
facilitating the detection by said agent. 15. The kit
accoa?ingﬂkngh@h@@g&nﬁ@g{ein said agent is a
monocl onal anti body directedto hTERT protein. 16. Use
of afi)i nt eFERT! asl/erpl ecul e directed to tel omerase in
t he Q§EUf ure of a quantitative or sem-quantitative
di ag ticKit to detect dead neoplastic cells in a
patient or a biological sanple froma patient. 17. Use
according to claim 16 wherein said interactive
nol ediufregmedt, muapc|varant thereelhody directed to hTERT
protein. 18. A nethod of treating a neoplastic
condition in a subject said nmethod conpri sing
7.adm Hhe ethaiigadeordiag do sidbhnet twirreie fshigctelorgerageommdlecole is selected
an ipteractive nolecule directed to tel onerase or
anti%@ﬂic portion thereof, which interactive nol ecul e
is linked, bound or otherw se associated with an
effector nechanism for a tinme and under conditions
suf f(iti ent TERT pragein; sai d condition. 19. A nethod of
treat.ing a ic_cancer in a subject, said nethod
conp&psiﬁ@ngghwﬂﬁgée?Wﬁﬂ'to said subject an effective
anmouii) of hBRRINM er acti ve nol ecul e directed to
tel omerase or antigenic portion thereof, which
interactive nolecule is Iinked, bound or otherw se
asso&jf?at Lnthtl&aﬁtrer/%Iigr&ttﬁ{re chanism for a tine and
under cohdit’i ons sufficien 0 inhibit, reduce or
ot herw se downregul ate the growth of said netastatic

cancer. 2Q. The thod according to cJaim18 or 19 .
S-Mer@?en mseghoai feep &R é?%l L eyhsesin paid rlomernage mpdecule is hTERT

t el OpBeAP GhiBTPI&¥cted using an anti-hTERT monoclonal antibody.

9. The method according to claim 1 or claims 4 to 8 wherein said neoplastic cells are
derived from a central nervous system tumour, retinoblastoma, neuroblastoma,
paediatric tumour, head and neck cancer such as squamous cell cancer, breast and
prostate cancer, lung cancer, kidney cancers, such as renal cell adenocarcinoma,
oesophagogastric cancer, hepatocellular carcinoma, pancreaticobiliary neoplasia,
such as adenocarcinomas and islet cell tumours, colorectal cancer, cervical cancer,
anal cancer, uterine or other reproductive tract cancer, urinary tract cancer, such as
of the ureter or bladder, germ cell tumour such as a testicular germ cell tumour or
ovarian germ cell tumour, ovarian cancer, such as an ovarian epithelial cancer,
carcinoma of unknown primary, human immunodeficiency associated malignancy,
such as Kaposi's sarcoma, lymphoma, leukemia, malignant melanoma, sarcoma,
endocrine tumour, such as of the thyroid gland, mesothelioma or other pleural or

peritoneal tumour, neuroendocrine tumour or carcinoid tumour.



(ii1) hTERT and/or; (iii) hTR 21. The nmethod according

to claim 20 wherein said tel onerase nolecule is
w@edoeaovsds from (i) hTERT protein; (ii) hTERT nRNEXAU2006/000431

and/or (iii) hTR RNA or fragnment, nutant or vari ant

t hereof. 22. The nethod according to claim2 1 wherein

said telonerase is hTERT protein or nRNA or hTR RNA

23. The nethod according to-&llaim20, 2 1 or 22

wherein said interactive nolecule is an

I mmunoi nteractive nol ecul e. 24. The net hod accordi ng

to claim 23 wherein said i munoi nteractive nolecule is

an anti-tel omerase nonoclonal antibody. 25. The nethod _
10ac c ofkfi mgthod ageading 2a clgia e Bror<atod shewin spid meemasticsspndition or
'S I a ' tQ 1oduce. hanc
oL FGh90, 1RE0, 35kt Bk GBS o iatome
f actpuediagid funloael Head 9ad decknédnoadyuch 26 .squdreousadeliatincer, breast and

according to cI?imZSWh,rein sai d soluble f is

ct or .
sel SUPHACT FIHARTT: (YNB GRNEHe FSINGY (CRRCHR |§PP1%I @s r%‘?ai?)ceﬁ adenocarcinoma,
N f ] . ] i ne: Loy _
o SR ok OB PR pifnth b, ool
sai dsueh fae ati@rocaretioans and idetaetl anmpumncbloteciahcdmees, weivical cancer,

i nked, t [ tibqdy. 28. Th t hod ding to
1 ai HHELSARGRE PIAFIHC O OEheY SEFofeLVE PR PBLPTY HORAT (a5t Ggacer, such as

r adi ¢ tROLRRG FUAANARE RFn dePHMihbe! RicB b bitbARular germ cell tumour or
radi oi sotope, b particleemtting radi oi sotope or

. : or g
par taverien egeim tdeHgiumenr, o goipp sencet pychr acpimovarian epithelial cancer,

carcinoma of unknown primary, human immunodeficiency associated malignancy,

U

such as Kaposi's sarcoma, lymphoma, leukemia, malignant melanoma, sarcoma,
endocrine tumour, such as of the thyroid gland, mesothelioma or other pleural or

peritoneal tumour, neuroendocrine tumour or carcinoid tumour.

11.  The method according to claim 9 or 10 wherein said method is performed on the

subject in vivo.

12.  The method according to claim 9 or 10 wherein said method is performed in vitro

on a biological sample derived from said subject.

13.  The method according to claim 12 wherein said biological sample is a sample of
blood, urine, cerebrospinal fluid, pleural or peritoneal effusions and ascites,
washings and brushings from oropharynx, lung, biliary tree, colon or bladder,

biliary, pancreatic and mammary aspirates, and biopsies and surgical resections.
14. A diagnostic kit for a biological sample comprising an agent for detecting
telomerase or a nucleic acid molecule encoding telomerase and reagents useful for

facilitating the detection by said agent.

15.  The kit according to claim 14 wherein said agent is a monoclonal antibody directed



(iii) colicheam cin; (iv) a prodrug; or (v) a

catal ytic anti body. 29. The nethod according to claim
wQoehea7eé N said a particle emtting radi oi SOt PEEAUS006/000431

selected from (i) Th- 149; (ii) Bi-213; or (iii)

Thorium 229. 30. The net hod according to claim28

wherein said prodrug therapy i s antibodydirected

prodrug converting enzyne thedpy. 31. The nethod

according to any one of clainms 18 to 30 wherein said

neopl astic condition or cancer is a central nervous

syst emhTWBRIUprotei®t | Nnobl ast omm, neur obl ast omm,

paedi atric tunmour, head and neck cancer such as

squanous cel |l cancer, breast and prostate cancer, |ung

RANCEYse Kt AREYtePARGE HoleHE UirdSted 9D AkIohRdse in the manufacture of a

adenocar cl noma, oesophagogastric cancer,

hepat@eatifativaor semicqueotittive diagnesiici Idbti détentydead neoplastic cells in a

neopl asi a, such as adenocar ci nomas and islet cel

t uno ?néﬁﬁngegﬁﬁﬁ@ﬁﬁ@ omaaients| cancer, ana

cancer, uterine or other reproductive tract cancer,

urinary tract cancer, such as of the ureter or
15l addése, aggerding &p | claiombarwharein saéd anterstive whaecueisna monoclonal

cel | . var i ermcell tunour, ovarian
R R R A

cancer, s érbi thelial cancer,
carci noma of unknown primary, human i mmunodefi ci ency

ssocj ated malignancy, such as Kaposi's sarcona, .
]1%;/ mpHomRethed ok BRIENE #rporirsiintcondItion dnw, subjgce spid method comprising
endogyyi , L hyr ol '’ :
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an anti-tel onerase interactjve np|]ecul e conjugated to
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19. A method of treating a metastatic cancer in a subject, said method comprising
administering to said subject an effective amount of an interactive molecule
directed to telomerase or antigenic portion thereof, which interactive molecule is
linked, bound or otherwise associated with an effector mechanism, for a time and
under conditions sufficient to inhibit, reduce or otherwise downregulate the growth

of said metastatic cancer.

20.  The method according to claim 18 or 19 wherein said telomerase is selected from:

(1) the telomerase complex;
(i)  hTERT and/or;
(iii)  hTR.
21.  The method according to claim 20 wherein said telomerase molecule is selected

from:



condition in a subject wherein said effector nmechani sm

treats said condition. 33. Use according to claim 32
wab@saiaTicai d tel onerase is selected from (i)PETaU2006/000431

tel omerase conmplex; (ii) hTERT and/or; (iii) hTR 34.

Use according to claim33 wherein said tel onerase

nol ecul e is selected from (i) hTERT protein; (ii)

hTERT nRNA; and/or (iii) hTRRNA 35. Use according to

claim 33 or 34 wherein said telonerase is hTERT

protein or MRNA or hTR RNA. 36. Use according to claim

@)4 othERtheinn said interactive nmolecule is an
| mTun0| nteractive nol ecul e. 37. Use accor di ng to claim

36 whBr ei ATBRT anlkiNduaesd/okt er acti ve mol ecule is an
ant i Xonocl onal antibody. 38. Use according
to cfﬁ# mng];ﬁmrel n said effector nechanismis a
sol ubl e factor which acts to i nduce or enhance a
byst ander kiIIing e.response and whi ch sol ubl e
RETIL, TUIPRL T &G lﬁlgng% o antibody. 39. Use according
to claim 38 wherein said soluble factor is selected
from (i) a chenotactic peptide; (ii)
2N- f oiThy methsdhicoosding teuclgim Bhenlydreinasaidntejoroeragdd isi N TERT protein or
JBT20 40 gﬁﬁg%ccor ding to claim 37 wherein said
effe IEF is atoxin and which toxin is
linked to said antibody. 4 1. Use according to claim
40 wherein said toxin is selected from (i
2%.adi Bhesmpgpé ageprRingdo glairg 2Pa k picdZewhereint qaugmterac‘uve molecule is an

radi gl SRR raclv@RLIdceE

24.  The method according to claim 23 wherein said immunointeractive molecule is an

anti-telomerase monoclonal antibody.

25.  The method according to claim 24 wherein said effector mechanism is a soluble
factor which acts to induce or enhance a bystander killing immune response and
which soluble factor is linked to said antibody.

26.  The method according to claim 25 wherein said soluble factor is selected from:

1) a chemotactic peptide;
(i)  N-formyl-methionyl-leucyl-phenylalanine; or -

Gii) JBT2002.

27.  The method according to claim 24 wherein said effector mechanism is a toxin and

which toxin is linked to said antibody.
28.  The method according to claim 27 wherein said toxin is selected from:

) a radioisotope such as an o particle emitting radioisotope, [ particle



emtting radi oi sotope or g particle emtting
radi oi sotope; (ii) ricin; (iii) colicheamcin; (iv) a
w@emdnoryie or (v) a catalytic antibody. 42. UsePCT/AU2006/000431

according to claim4 1 wherein said a particle

emtting radioisotope is selected from (i) Th-149;

(ii) Bi-213; or (iii) Thorium229. 43. Use according

to claim4 1 wherein said protdrug therapy is

anti body-directed prodrug converting enzyne therapy.

44. Use according to any one of clains 32 to 43

wherei n sai g ' it : S, a

Cont ral nariangREARkoR ETHrP Sptin PRKRoUR:

neur G| asticimp, paedi atric tunour, head and neck cancer

such.af s%ﬂagous cell cancer, breast and prostate

canch, I 5’8%%%5%, ki dney cancers, such as rena

cel | (ivdengpadghdieorm, oesophagogastric cancer,

hepat ocel | ul ar carci noma, pancreaticobiliary

neop(Vasi a2 s¥felytiagntipdiiocar ci nonas and islet cel

tunours, col orectal cancer, cervical cancer, ana

cancer, uterine or other reproductive tract cancer,
29Jr i NEhy metlRdtacEaigrto chiieahatint A&l drRktedle emitting radioisotope is

bl adder, germcell tunour such as a testicular germ

cellsﬁﬁm%ﬁﬁm@f ovarian germcell tunour, ovarian

cancer, such as an ovarian epithelial cancer,

carci noma of unknown primary, human inmunodefici ency

asso() at e@b+t@bj gnancy, such as Kaposi's sarcoma

| ynmphona, _| em a, malignant nel anona, sarcona
endoagineBF§ﬁ§d¥, such as of the thyroid gland,
nesogﬂﬁli@gﬁmgﬁag§her pleural or peritoneal tunour,
neur oendocrine tunmour or carcinoid tunour. 45. A
phar maceuti cal conposition conprising the nodul atory

3¢ geml’héjl Srne'%l‘lscgc{3 Ia(r:]c%(recfiig,crg o claim 28 wherein said prodrug therapy is antibody-

directed prodrug converting enzyme therapy.

31.  The method according to any one of claims 18 to 30 wherein said neoplastic
condition or cancer is a central nervous system tumour, retinoblastoma,
neuroblastoma, paediatric tumour, head and neck cancer such as squamous cell
cancer, breast and prostate cancer, lung cancer, kidney cancers, such as renal cell
adenocarcinoma,  oesophagogastric  cancer,  hepatocellular  carcinoma,
pancreaticobiliary neoplasia, such as adenocarcinomas and islet cell tumours,
colorectal cancer, cervical cancer, anal cancer, uterine or other reproductive tract
cancer, urinary tract cancer, such as of the ureter or bladder, germ cell tumour such
as a testicular germ cell tumour or ovarian germ cell tumour, ovarian cancer, such
as an ovarian epithelial cancer, carcinoma of unknown primary, human
immunodeficiency associated malignancy, such as Kaposi's sarcoma, lymphoma,
leukemia, malignant melanoma, sarcoma, endocrine tumour, such as of the thyroid
gland, mesothelioma or other pleural or peritoneal tumour, neuroendocrine tumour

or carcinoid tumour.



defined together wth one or nore pharnmaceutically
acceptable carriers and/or diluents. 46. An agent as
wheooeilonyes or e defined, when used in the nmet hodPGf/AERNY6/000431
one of clains 18 to 31. SEQUENCE LI STI NG <110> Medvet
Science Pty. Ltd. <120> A nethod of diagnosis and
treatnment and agents useful for sanme <130>
12729120/ TDO <150> 200590161375151> 2005-01-04 <160> 5
<170> Patentln version 3.1 <210> 1 <211> 26 <212> DNA
<213> priner <400> 1 gaagggcgta ggcgccgtgc ttttgc 26

<210> 11> 27, prirer. <400>
11 Sl GnAbEEE Sy iga IR IRpis e Sqtede! J9 3n cffector
mechanism, in the manufacture of medicament for the treatment of a neoplastic

condition in a subject wherein said effector mechanism treats said condition.

33.  Use according to claim 32 wherein said telomerase is selected from:

@) the telomerase complex;
(ii)  hTERT and/or;
@iii) hTR.

34,  Use according to claim 33 wherein said telomerase molecule is selected from:

) hTERT protein;
(i) hTERT mRNA; and/or
(iii) hTR RNA

35.  Use according to claim 33 or 34 wherein said telomerase is hTERT protein or
mRNA or hTR RNA.

36. Use according to claim 33, 34 or 35 wherein said interactive molecule is an

immunointeractive molecule,

37.  Use according to claim 36 wherein said immunointeractive molecule is an anti-

telomerase monoclonal antibody.
38.  Use according to claim 37 wherein said effector mechanism is a soluble factor
which acts to induce or enhance a bystander killing immune response and which

soluble factor is linked to said antibody.

39.  Use according to claim 38 wherein said soluble factor is selected from:



<213> primer <400> 3 gcctgggagg ggtggtgget attttttg 28

<210> 4 <211> 24 <212> DNA <213> prinmer <400> 4
weowagtraac ggatttggtc gtat 24 <210> 5 <211> ZECHAL2086/000431

DNA <213> priner <400> 5 agccttctcc atggtggtga agac 24

40.

41.

42,

43.

44.
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@) a chemotactic peptide;
(i)  N-formyl-methionyl-leucyl-phenylalanine; or
(iii) JBT2002.

Use according to claim 37 wherein said effector mechanism is a toxin and which

toxin is linked to said antibody.

Use according to claim 40 wherein said toxin is selected from:

@) a radioisotope such as an o particle emitting radioisotope, B particle
emitting radioisotope or y particle emitting radioisotope;

(i)  ricin;

(iii)  colicheamicin;

(iv)  aprodrug; or

) a catalytic antibody.

Use according to claim 41 wherein said o particle emitting radioisotope is selected

from:

(G  Tb-149;
(i)  Bi-213;0r
(i)  Thorium-229.

Use according to claim 41 wherein said prodrug therapy is antibody-directed

prodrug converting enzyme therapy.

Use according to any one of claims 32 to 43 wherein said neoplastic condition or
cancer is a central nervous system tumour, retinoblastoma, neuroblastoma,
paediatric tumour, head and neck cancer such as squamous cell cancer, breast and
prostate cancer, lung cancer, kidney cancers, such as renal cell adenocarcinoma,

oesophagogastric cancer, hepatocellular carcinoma, pancreaticobiliary neoplasia,
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such as adenocarcinomas and islet cell tumours, colorectal cancer, cervical cancer,
anal cancer, uterine or other reproductive tract cancer, urinary tract cancer, such as
of the ureter or bladder, germ cell tumour such as a testicular germ cell tumour or
ovarian germ cell tumour, ovarian cancer, such as an ovarian epithelial cancer,
carcinoma of unknown primary, human immunodeficiency associated malignancy,
such as Kaposi's sarcoma, lymphoma, leukemia, malignant melanoma, sarcoma,
endocrine tumour, such as of the thyroid gland, mesothelioma or other pleural or

peritoneal tumour, neuroendocrine tumour or carcinoid tumour.

A pharmaceutical composition comprising the modulatory agent as hereinbefore
defined together with one or more pharmaceutically acceptable carriers and/or

diluents.

An agent as hereinbefore defined, when used in the method of any one of claims 18
to 31.



